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earth-centred one, and Darwin's theory of evolution were 
both greeted with violent opposition. Astrology and 'cre- 
ation science' provide excellent illustrations of how pseudo- 
science prefers the arcane and impossible to the newly dis- 
covered and probable as yesterday's scientific orthodoxy 
becomes today's pseudoscientific unorthodoxy. Carlson's 
article on astrology shows how poorly astrological theory 
fares when it is subject to properly controlled double-blind 
trials and statistical investigations. Hewitt examines 'cre- 
ation science' and another example ofparabiology, the 'hun- 
dredth monkey phenomenon'. As Stephen Jay Gould recent- 
ly pointed out, 'creation science' is an oxymoron 2. Yet in the 
USA, the state of Louisiana is currently attempting to force 
public schools to teach 'creation science' as part of normal 
science courses concerned with the origins of the earth, hu- 
man and other life forms. These cover enormous areas of the 
curriculum: anthropology, astronomy, biology, chemistry, 
geology, and physics. An amicus curiae brief signed by 24 
scientific organisations, including the Committee for the Sci- 
entific Investigation of Claims of the Paranormal, and 72 
Nobel laureates, has been submitted to the Supreme Court 
asking it to declare the Louisiana statute invalid. The court's 
judgement will have profound implications for science edu- 
cation in the USA. 
Skrabanek provides an illuminating account of paranormal 
health claims, another area where human credulity has been 
successfully stretched to the limit. Leikind and McCarthy's 
article focuses on a single claim, that of  fire walking, current- 
ly a commercialized fad in parts of the USA and Japan, and 
elsewhere. 
Hyman's article provides a methodological critique of some 
of the best experimental work in parapsychology. Hyman 
begins with the first experimental work conducted by the 
Society for Psychical Research reported in the 1880's regard- 
ed by many as the first definitive experiment. In bringing his 
scholarly critique up to the present with analyses of the 
ganzfeld and random number generator research, Hyman 
finds the modern methodology wanting, even when assessed 

using the criteria of the parapsychologists themselves. In 
similar vein, Scott critiques the methodology of the remote 
viewing studies which, in the late 1970s, were acclaimed to 
provide the strongest evidence for ESP amongst parapsy- 
chologists. 
Given that the scientific evidence for the paranormal is so 
weak, we are left with the intriguing question of why so many 
people believe in the paranormal. Dutton provides an analy- 
sis of the craft processes through which a person can con- 
vince complete strangers that he/she can 'read their minds'. 
Dutton's research was largely inspired by the now classic 
article on cold reading by Hyman 3. The final article reviews 
a number of the psychological processes which appear to 
stimulate and sustain paranormal belief formation. It also 
examines recent research on educational approaches to the 
development of critical thinking among science students with 
whom the fate of science ultimately rests. 
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Summary. With the growth of belief in the paranormal,  skepticism can play a vital role in the scientific appraisal of claims. 
There are two forms: the first, hardly legitimate, is negative or total skepticism. It is nihilistic and dogmatic, and essentially 
self-defeating and self-contradictory. The second, a legitimate form, is selective skepticism. Here skepticism operates as a 
methodological principle of  inquiry, testing hypotheses and theories in the light of  evidence, but always open to new 
departures in thought. Skepticism has been applied historically to epistemology, metaphysics, religion, and ethics. The 
paranormal field has been full of fraud. Here the skeptic insists upon replicable experiments by neutral or skeptical observers 
before he will accept a claim as confirmed. 
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Introduction 

Skepticism is an intellectual position that has had a long but 
checkered career in the history of thought. There is a distin- 
guished list of philosophers and scientists who have identi- 
fied themselves with its principles. 
On the contemporary scene, where belief in so-called para- 
normal phenomena is widespread, there is a point of view 
which may also be characterized as skeptical. In the area of 
parapsychology, it concerns claims about ESP, clairvoyance, 
telepathy, precognition, psychokinesis, or psychic healing, 
and the reliability of parapsychology as an experimental sci- 

ence. In UFOlogy, skeptics have examined the evidence for 
the claim that extraterrestrial intelligent beings have visited 
our planet, in the past and present, and they doubt whether 
the evidence is sufficient to establish the claim. In astrology, 
skeptics have questioned the veracity of horoscopes and as- 
trological charts and forecasts, and similarly, have ques- 
tioned many other fascinating claims that have been made 
about a paranormal universe. Messengers from Thebes were 
executed when they reported that a battle had been lost, and 
many disciples of the paranormal would apparently wish to 
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do the same to the bearers of negative tidings about the 
paranormal if they had the chance. No doubt some skeptics 
have been extreme in their debunking efforts and are open to 
some criticism, but others have been moderate and reason- 
able. 
The point is, there are many forms of skepticism that can be 
identified. Some of these appear to be perfectly legitimate 
and appropriate, indeed part of the very structure of scientif- 
ic methodology and an essential ingredient in the attitude of 
any reflective person. Some forms of  skepticism, however, 
are illegitimate and unwarranted and border on dogmatic 
rejection, and the critics of these forms of skepticism have 
good grounds for objecting, for there is obviously a need for 
skeptics to be skeptical of their own alleged objectivity. 
In this paper I provide a general definition and characteriza- 
tion of skepticism in its various forms and indicate the rele- 
vance of this discussion to claims of the paranormal. 

Two types of skepticism 

Iwish to focus on two main types of skepticism. First, there 
is what we may call negative or total skepticism, in which the 
very possibility of knowledge or truth is denied, whether 
about the external world or the moral life. This is unlimited 
doubt in its extreme form; it may be reduced to subjectivism, 
solipsism or even nihilism. In my view this position is self-de- 
feating and self-contradictory, and although we learn a great 
deal from it about the fragility of our first principles, it does 
not take us very far in developing knowledge. The second 
kind of skepticism is of a positive kind which we may call 
selective skepticism, in which skepticism operates as a 
methodological principle of inquiry. For  this form of skepti- 
cism, doubt is always contextual and focuses on specific re- 
search problems that are raised by inquirers. It grows out of 
a 'real and living doubt '  as Charles Peirce called it 24, and 
focuses on problematic questions as they arise in the course 
of inquiry. Hypotheses are offered to settle the doubt, answer 
the questions, resolve the problem. Hence doubt is only par- 
tial, not total; it is selective in character, not universal. One 
takes an hypothesis as tentative and only confirms it on the 
basis of  the evidence. Hypotheses and theories are never 
absolutely certain. Since we may be in error or since new data 
may be uncovered, the principle of fallibility emerges. Name- 
ly, we must always be prepared to revise our hypotheses or 
theories in the light of new evidence and theories, but only if 
alternative explanations seem more adequate in accounting 
for the data. This approach, in my view, is essential to all 
meaningful investigation and research. There are various 
shades of  skepticism, no doubt, between these two forms. We 
are chastened by the first kind of skepticism as we contem- 
plate nothingness, but we can only function in terms of the 
second if we are to pursue our goals in the worl& Let me 
develop the discussion on the second kind of skepticism by 
reference to four kinds of problems that skeptics have puz- 
zled over and indicate the differences in approach:  
i.  First  is what we may call epistemological skepticism. This 
is Concerned with the nature and limits of  knowledge, It asks: 
What  are the methods that are most effective in discovering 
knowledge? What  are the tests or criteria of truth, if any? 
The first position of  unlimited or negative skepticism denies 
that any knowledge is reliable. It also denies that there are 
any objective standards for testing truth claims. In its ex- 
treme form, it degenerates into epistemological anarchism or 
subjectivism, for it maintains that we cannot rely on any 
method and that one is as good as the next. Paul Feyerabend, 
the philosopher of  science, holds this position ~. However, it 
becomes self-contradictory even to maintain this position, 
for if one asserts that 'No knowledge is reliable,' then neither 
is this statement reliable unless one wants to assert that 'All 
statements are unreliable except this one.' But if so, there is 
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at least one sentence that is reliable; but one could not give 
supporting reasons for it, for this would mean that other 
statements in defense of the first are reliable. Perhaps the 
only intellectually definable position is to wiggle one's finger, 
for no intellectual position makes any more sense than any 
other. 
There is another kind of epistemological skepticism which I 
submit makes eminent sense, and that is a qualified or selec- 
tive skepticism. Here the skeptic recognizes that we cannot 
make absolute, ultimate, or final statements about the world 
or about our criteria for judging statements about the world. 
There is no such thing as the scientific method, but there are 
many methods and techniques that are used, and there are 
some standards by which we gauge the reliability of state- 
ments. In asserting this, we appreciate the fact that human 
knowledge is fallible and may be mistaken, that it should be 
taken as tentative and open to possible revision, that any 
claims, particularly about the world, that aim to be empiri- 
cal, should be held only on probable grounds, and that our 
assent to truth claims is a function of the degrees of evidence 
adduced in their support. This even applies to mathematics 
and logic, which may be considered to be postulational is 
2. We may also distinguish ontological or metaphysical skep- 
ticism, and this concerns our interpretation of the external 
world and the nature of reality beyond our own sense data 
or impressions, and maintaining that it is ultimately unfath- 
omable and unknowable. The selective skeptic, on the con- 
trary, recognizes the limitations imposed by our egocentric 
predicaments, but nonetheless he believes that we can and do 
formulate hypotheses about the world, and that these are 
testable to some extent. Even if our knowledge cannot be 
readily reduced to any one set of simples (as some material- 
ists and idealists think), nonetheless there are levels of expla- 
nation, and our knowledge is a function of the context of the 
inquiry. He is also skeptical about finding 'ultimates' in the 
universe, and he views science primarily as a method of in- 
quiry, as a tool or instrument of understanding, helping us to 
make predictions and enabling us to offer tentative explana- 
tions as best we can 22. 
3. In the area of religious skepticism, the negative skeptic is 
most often a militant or even dogmatic atheist, who decisive- 
ly rejects belief in the existence of God. Or his argument may 
be made from totally agnostic grounds, in which he claims 
that the existence of God transcends the range of any possi- 
ble human experience and cannot be given pro or con. Pre- 
sumably the selective skeptic is also dubious about theistic 
claims, and may be an atheist or agnostic. He believes that all 
these questions are arguable, however, and he may seek to 
engage in dialogue and investigation with unbelievers, at 
least with those who are willing to enter into critical inquiry 
with him. He believes that the burden of proof  is upon the 
theist and is willing to examine his supporting arguments and 
evidence. Generally, he does not think that the believer has 
made his case 19. 
4. Ethical skepticism has been central to a good part of the 
twentieth century literature of ethics and philosophy. This 
discussion primarily concerns two kinds of  questions: a) Is it 
possible to define our basic moral terms and concepts, such 
as 'good, '  'bad, '  'right, '  and 'wrong' ?, and b) Ca n we formu- 
late objective moral judgements? Are there moral truths? 
The negative skeptic denies that we can define normative 
terms without committing the 'naturalistic fallacy' or engag- 
ing in mere 'persuasive definitions,' because such terms, he 
says, are simply expressive and imperative in function. 
Moreover, he maintains that it is impossible in the last anal- 
ysis to develop any objective tests or moral truth claims, and 
he ends up with a kind of subjectivism and relativity of taste. 
When there are disagreements in attitude, he says, if one 
cannot persuade other people to accept his feelings, then in 
the last analysis he may have to resort to force, not argu- 
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ment. A qualified form of ethical skepticism - ethical natu- 
ralism - appreciates the critique of the nihilist. He argues 
that value judgements and ethical principles are relative to 
human experience and/or human societies. Nonetheless, he 
argues, some degree of objective criticism is possible, and 
values and standards can be modified in the light of the facts 
of the case, means-end considerations, and knowledge of 
consequences. We can modify the values that we have, which 
are based upon our emotions, and we can transform them 
into appraisals based upon cognition. It is possible, at least 
in principle, to resolve many or most ethical disagreements, 
if people share common methods of negotiation and com- 
promise. The qualified ethical skeptic, however, doesn't be- 
lieve that his values or principles are absolute or universal. 
They are tested in human experience by their consequences 
in action 8' 17. 
It is clear that this second kind of skepticism that I have been 
talking about does not throw into question the entire validity 
of human knowledge or of the reality of an independent 
world. It does not reject out of hand a priori all discussions 
of God or the theistic hypothesis, nor does it deny the possi- 
bility of moral wisdom or the use of intelligence in solving 
human problems. 

Appraising claims of the paranormal 

What is the relevance of my discussion to evaluating claims 
that are made on behalf of the paranormal? The term 'para- 
normal'  refers to alleged phenomena and hypotheses offered 
to account for these anomalous data that do not readily fit 
into the existing conceptual framework of science at any one 
time in history. For  some, such anomalistic data seem to 
resist any naturalistic causal explanations and to even con- 
tradict the physicalist presuppositions of the physical sci- 
ences. What is or should be the appropriate response of the 
skeptic to such claims? What  indeed should be the skeptic's 
response to any and all new discoveries or claims to knowl- 
edge that are novel or revolutionary? This is a constant issue 
both within the established sciences and outside of them. 
During certain epochs there may be daring new hypotheses 
offered within any given science, which would, if accepted, 
require a rather fundamental alteration of prevailing scien- 
tific theories. The best illustration of this is Alfred Wegener's 
shifting continents theory, which when first introduced in the 
earlier part  of this century was almost universally rejected by 
earth scientists 39. Today, it has been incorporated into the 
body of knowledge and is widely accepted, thus overthrow- 
ing earlier, supposedly well-established theories. I might add 
that this occurred primarily because new evidence was dis- 
covered which supported the hypothesis and which had been 
unavailable earlier. Similar considerations apply to the eval- 
uation of emerging fields of knowledge, alleged 'proto-sci- 
ences', which constantly appear. Psychic surgery, acupunc- 
ture, chiropractic and psychoanalysis are often criticized by 
some in the medical profession as unfounded, and still other 
fields, such as parapsychology, astrology, holistic medicine, 
etc., battle for recognition from scientists. Which of these 
fields are valid and which are invalid? 
I take it that there are two possible postures of the skeptic, 
with positions graded between. The first is that of the nega- 
tive skeptic who totally rejects the claims made in the new 
field of study as 'bogus' or 'pseudoscientific.' His arguments 
are generally three-fold: a) the findings contradict or violate 
the conceptual scheme of the prevailing 'basic limiting prin- 
ciples' (as C.D. Broad called them) 2, and hence are not to be 
accepted until such time as these fundamental concepts are 
radically altered or overthrown: b) there are no evidential 
groups for the proto-science or at the very least there is 
insufficiently corroborative evidence for the claims made on 
its behalf; and c) the most extreme assertion made in criti- 

cism is that those who are studied or do the studying are 
naive fools, charlatans or frauds. Some of the criticisms 
made by skeptics of fields of alleged paranormal inquiry are 
surely exaggerated forms of overkill, and one can understand 
why some paranormal researchers would like to treat the 
skeptics as the proverbial messengers from Thebes. I submit 
that some forms of this kind of strong debunking are justi- 
fied, but only where excessive pro-paranormal puffery is of- 
fered to the general public in the name of science. Some of it 
is no doubt misdirected and is not legitimate. Pure nonsense 
may deserve strong debunking, and this applies to psychics, 
astrologers, and other gurus who prey on an unsuspecting 
public, exhibiting and selling wares to unwary individuals. 
The skeptic is, if nothing else, a consumers' advocate or 
Socratic gadfly, and although he may be persona non grata 
in some circles, he is heir to an illustrious debunking tradi- 
tion that has many precursors in the world of ideas: Socrates, 
Lucian, Montaigne, Hume, Voltaire, Nietzsche, Bertrand 
Russel, H. L. Mencken and others z6.27. This may be the 
only appropriate response to those who seek to fleece a 
gullible public, and it is a real problem in the broader culture 
where we often face strong anti-scientific and pseudo-scien- 
tific attitudes that need to be countered. 
Basically, however, this is not the appropriate response that 
should be made within the science to serious researchers on 
the frontiers of knowledge who may present novel or radical 
ideas that demand responsible critical analysis and ap- 
praisal. There is always some danger that a new science will 
be ruled out of court by mockery and derision, and that the 
truths that researchers have discovered or the new paths that 
they may have chartered will be suppressed or ignored by the 
scientific establishments of their day. This caution should be 
applied to the field of cryptozoology, for example, which 
investigates the possibility of new animals and species being 
discovered. One can not foreclose that occurrence and must 
be willing to examine claims without prejudgment - gorillas 
were discovered rather late, and the quest for deep-sea mon- 
sters goes on today. The disciples of Immanuel Velikovsky 
accused the establishment of rejecting him without a fair 
hearing. His views may be mistaken, but surely they deserved 
(and eventually received) responsible investigation 13, 34 
The Galileo principle, of course, commands our respects: do 
not reject a serious claim simply because it contradicts or 
overthrows basic or well-established principles held by the 
leading scientists of the day. In regard to new fields, a proto- 
science may be a fledgling new science, not a pseudoscience. 
Within the established fields, the new theories may turn out 
to be correct and the old ones may need to be rejected. Not 
all of the candidates for Galileo's mantle merit the honor, 
but enough cases in the history of science have proven 
worthy that we must approach novel ideas with caution. This 
is the approach that I submit, of selective skepticism as dis- 
tinct from total or unlimited skepticism. 
I wish to outline what I think the legitimate role of skepti- 
cism is or should be in appraising such claims. There are a 
number of questions to be asked. First, not every fanciful 
idea or theory deserves an equal hearing by scientific investi- 
gators or intellectuals. Some may be beyond the pale of 
comprehension, so unclear and confused that no identifiable 
meanings or possible interpretation can be assigned to them. 
I am thinking here of the wide number of mystical, meta- 
physical, or occult faiths that people hold. The transcenden- 
tal temptation is a powerful impulse in human history. Clear- 
ly, we need an open mind toward new departures in thought. 
But the scientific revolution could occur only when investi- 
gators could move beyond vague, intuitive speculations and 
frame meaningful questions and testable hypotheses. Science 
can only deal with empirical claims and coherent, internally 
consistent theories that are capable of some form of resolu- 
tion. Many ideas that are presented may be frivolous or 
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subjectivistic and incapable of verification. My remarks ap- 
ply in part to astrology or fortune telling, where privatistic 
claims are made about success rates, but no coherent theory 
is presented for testing them. I do think that many astrolog- 
ical predictions are testable, however, in statistical and ex- 
perimental terms, and that these tests can be and have been 
performed 5 - 7. Popper was mistaken in applying his non-fal- 
sifiability criterion here zs, 38. Presumably, we can only deal 
with those claims that are responsibly held and that indicate 
some possibility of  confirmation. The open mind must be 
distinguished from the open trap, which accepts for evalua- 
tion any and every claim to truth uncritically. I hope that this 
does not preclude examining anything that might be consid- 
ered to be intellectually worthwhile or might possibly con- 
tribute to the fund of human knowledge. 
Second, a given hypothesis, idea or theory may or may not 
conflict with the existing body of hypotheses, laws or theo- 
ries. Here Hume's celebrated principle concerning miracles 
comes forth, for Hume argued that where a belief conflicts 
with a body of other well-tested beliefs, there must be a good 
deal of evidence in its favor if we are to accept it 16, We 
simply have to weigh probabilities and accept the strongest. 
This cannot be taken as a decisive argument against paranor- 
mat claims, for there is always the danger that Hume's argu- 
ment about miracles might be used to ridicule or block novel 
ideas. There are scientific prejudices and habits of thought 
that are difficult to overcome. The existing body of accepted 
principles should not be taken as ultimate, nor function as a 
censor. Dogmatic skepticism is destructive when it labels as 
'ludicrous' anything within science that threatens its world 
view. Yet if Hume's argument cannot be Used as an infallible 
guide for invalidating anomalous claims, it does provide 
some prima facie ground at least for being cautious about 
those claims that violate well-established principles or theo- 
ries that are based on substantial evidence. Thus there is 
merit in questioning parapsychological claims: precognition 
or psychokinesis may be true. We cannot rule them out on a 
priori grounds, and I think that any effort to do so by con- 
ceptual analysis is in error. The saving grace to Hume's argu- 
ment is that if the data are to be accepted, then we should 
have a sufficiently high probability that it has occurred. Ex- 
traordinary claims that overturn other well-established ob- 
servations and hypotheses require not simply fragmentary 
evidence, but strong evidence that is incontestable. 
Thus, the third point which I think essential is the need for 
a replicable experiment. Indeed, this appears to me to be the 
single most important argument offered by skeptical critics 
today. Is there sufficient evidence for a claim? The evidence 
must be uncontaminated by experimental bias, bad protocol, 
sensory leakage, or scoring errors. Before we can overthrow 
basic limiting principles that are based upon a wide range of 
experimental confirmations, the existence of confirming evi- 
dence should be so clear and reliable that a modification of 
the earlier causal hypothesis is the only reasonable alterna- 
tive. 
Fourth, another important criterion in evaluating paranor- 
mal claims is the 'burden of proof'  argument. The skeptic 
maintains that the burden of proof  is upon the claimant to 
first show that there are sufficient evidence and reasons for 
testing his hypothesis. The grounds for a claim must be 
strong before it can be accepted for testing. The burden is not 
upon the skeptic to disprove the claim or prove the negative 
- often a very difficult task. I think that it is a mistake to 
argue that in principle one cannot prove a negative. Under 
certain conditions it is possible to do so. It depends upon the 
nature of the claim and the specificity of its range of  applica- 
tion19,23. If  someone asserts that a mermaid (or ri or 
dugong) is in my bathtub or swimming pool, I can inspect 
either and prove the negative. There is no mermaid in either 
place. It may be more difficult to disprove a claim that a 

mermaid is in Lake George, but the lake is still small enough 
so that it is possible to disconfirm this claim. It is far more 
difficult to disprove the claim that mermaids exist in the 
oceans of the world given their vastness. In such cases one 
would have to ask for proof  positive. Whether Bigfoot exists 
or UFOs are extraterrestrial or psychokinesis is a fact - any 
of these may be the case - cannot be made as universal or 
general claims; one must specify the particular circum- 
stances and conditions under which such phenomena have 
been or can be observed. 
There is a fundamental difference between logical possibility 
and empirical probability. Some claims made may be logical- 
ly impossible. Thus we cannot even speak intelligibly about 
square circles, let alone to know where to look for them in 
the real world. Other concepts may be within range of possi- 
bility, and antecedent logical objections raised against them 
are inadmissible. What is logically impossible is sometimes 
difficult to ascertain. Antony Flew asks whether a person 
can view his own funeral and he rejects such talk as unintel- 
ligible for it violates our usual categories of discourse lO. But 
I am concerned that such conceptual difficulties not be ad- 
duced to negate the claim. Although it is difficult to conceive 
of how one might see without a retina or brain, one cannot 
foreclose this on logical grounds. And dualists insist that it 
makes sense to so talk. It is a question of evidence for the 
claim. The real issue for most questions is whether the claims 
made are improbable or probable. Extraterrestrial visitation 
is surely possible, at least it is not necessarily impossible. 
Although it does not violate the laws of  logic to conceive of  
creatures from afar visiting us, it may be difficult or improb- 
able or statistically rare for it to happen, given the great 
distances in space and time, as some astronomers have held. 
But I would hate the matter to rest solely on forms of  a priori 
reasoning. Whether UFOs are extraterrestrial in origin de- 
pends upon the reliability of the evidence and of the wit- 
nesses and the relevance of  alternative prosaic explanations 
for the phenomena. I have no doubt that millions of people 
have observed strange phenomena in the sky, but whether 
the ET account is the one that best befits these observations 
is questionable. Perhaps what we need to investigate more 
thoroughly is the psychology of  perception and the sociology 
of belief; for I have found that at some point everyone has 
imagined that he has seen anything or everything, however 
bizarre. Uncorroborated and uninterpreted testimony is 
often dubious - as many psychologists have pointed out. In 
any case, the burden of proof  is upon the claimant to bring 
to bear hard evidence for his claim. 

The problem o f fraud 

No doubt of great importance in the paranormal field is the 
problem of fraud. The field of psychic research and spiritual- 
ism has been so notoriously full of charlatans, from the Fox 
sisters to Uri Geller - individuals who claim to have special 
powers and gifts but who are actually conjurers who have 
hoodwinked scientists and the public as well - that we have 
to be especially cautious about claims made on their be- 
half4. 14. 18, 29 
Eusapia Palladino is a good case in point. She was one of the 
most widely-tested mediums of all time. A number of distin- 
guished scientists submitted her powers to exhaustive testing 
in the early part of the century, and were convinced by what 
they saw. She was caught red-handed in blatant acts of fraud 
by members of the Society for Psychical Research in Cam- 
bridge and by scientific teams at Columbia and Harvard 

32  3 4  Universities 18, , . She was shown to be substituting her 
hand or foot and using them in darkened seances to move 
objects so that they appeared to be levitating. Even her de- 
fenders conceded that she cheated, at least some of the time. 
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The problem that puzzles me is this: If one finds sleight-of- 
hand techniques being used some of the time by such individ- 
uals, then why should one accept anything else that is pre- 
sented by them as genuine? Is not the evidence conta- 
minated? This was the position that SPR took many years 
ago. Eleanor Sidgwick said that it was the SPR policy not to 
concern itself with mediums who employed deliberate fraud 
or were interested in financial gain. An exception was made 
in 1908 when Everard Feilding, Hereward Carrington, and 
W. W. Baggally again attempted on behalf of the SPR to test 
Palladino in Naples 11. They reported that they could find 
little clear evidence of fraud in those sittings. On the basis of 
this, some parapsychologists have argued that the burden of 
proof is upon the skeptic to give a counter-explanation of 
how she performed what she did and to show decisively that 
it was done by trickery. It is a difficult assignment to recon- 
struct the events after the fact - though my own conjecture 
in that regard is that Carrington was probably Palladino's 
accomplice. Skeptics question the first Feilding report be- 
cause in a subsequent test by Feilding and other tests by 
scientists, Palladino had been caught cheating 12, 14. Hugo 
Munsterberg gave a vivid account of how a confederate of 
his had crawled under the curtain of the cabinet and caught 
Palladino in the act of releasing her foot and moving it back- 
ward to levitate a table. In this situation, observers on both 
sides held her hands and feet - or so they thought - but she 
managed to slip one foot free 14. The same kind of chicanery 
was reported by Joseph Rinn at the Columbia University 
tests 32 
Similar doubts apply to other psychics and mediums of the 
past who were shown clearly to be using sleight-of-hand. The 
same consideration applies to the recent case of Tina Resch, 
caught cheating on the so-called Columbus, Ohio poltergeist 
case 30. John Beloff has argued that he is concerned not with 
the ethics of the psychic or medium but with the genuineness 
of the phenomena 3. The skeptic would reply that the alleged 
phenomena are unreliable once we know that the subject 
under study will report to cheating. 
I surely do not think that all or even most paranormal data 
can be attributed to fraud, but merely wish to suggest that 
extreme precaution is in order. This applies to experimenters 
as well, where the temptation for notoriety or fame or any 
other kind of recognition may play a role, especially in the 
light of Levy's work at Duke and the Soal affair. Levy, at 
J.B. Rhine's laboratory, had published significant results 
in precognition, but eventually he was caught cheating 31, 33 
S. G. Soal also had, according to many scientists, decisively 
confirmed the existence of precognition and telepathy, after 
years of his inability to replicate J. B. Rhine's work. It took 
some 25 years, however, for the scientific world to be shown 
by Betty Markwick, Christopher Scott and others that Soal 
had clearly cheated by altering test scores 2~ 21.35. Soal's 
case was a shock to the parapsychological world, but it mere- 
ly points out again the need for extreme caution. 
In spite of these skeptical doubts I reiterate my main point. 
Selective skepticism, not universal rejection, is essential in 
appraising the work of parapsychologists. Skeptics need to 
work cooperatively with paranormal belieyers in designing, 
testing and interpretingexperimental projects. The question 
of belief or non:belief is irrelevant. We need neutral investi- 
gators whose judgments are determined by the evidence. Hu- 
man beings are, after all, human, and it may be difficult to 
entirely abandon one's biases in the laboratory. But ideally 
that is the only legitimate response as a scientist qua scientist, 
whose higher loyalty must be to the furtherance of the aims 
of science and the quest for truth. By the same token it is 
incumbent on those doing research in this controversial field 
to join with critics in exposing deceit and error wherever it 
appears, including in the popular media exploitation of para- 
normal claims which have no basis in scientific fact. 

Conclusions 

In conclusion, I wish to reiterate that a selective skepticism 
is essential to the entire process of scientific and intellectual 
inquiry. It should apply not only to parapsychology and 
other paranormal fields but to the established sciences as 
well. Many respected fields of scientific investigation are also 
open to strong skeptical criticisms. One should not only sin- 
gle out the paranormal. One surely should not reject all 
anomalous claims in a sweeping fashion. Nor can one refuse 
to investigate such claims fairly and dispassionately. If vigor- 
ous standards of inquiry have been respected and if there is 
incontrovertible and replicable evidence to support a hy- 
pothesis or theory, then the only legitimate option for skep- 
tical observers committed to the methods of science is to 
incorporate this hypothesis or theory into the body of estab- 
lished scientific knowledge. 
I would hope that those who today are committed in some 
way to paranormal theories about the universe will appreci- 
ate the many doubts of skeptics about their claims, and that 
they will seek to meet them halfway. Our demand, in partic- 
ular, is that there be replicable experiments made, preferably 
by neutral or skeptical inquirers. If we are to expand human 
knowledge, whether in the field of paranormal research or 
elsewhere, it seems to me that the position of the selective 
skeptic is the responsible and constructive position to take. 
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The detection of fraud and fakery 

J. Randi  

12000 N W  8th St., Plantation (Florida 33325, USA) 

Summary. Fraud  is often found in science, especially in what is termed, 'fringe science'. There are several reasons why 
scientists should be aware of the fact that they, too, can be deceived, both by subjects in experiments and by themselves. The 
will to believe is strong even among 'hard-headed'  academics, and is often the factor that causes them to publish results that 
do not  stand up to subsequent examination and/or  attempts to replicate. In  some cases, scientists would be well advised to 
consult with such experts as conjurors, when skilled frauds are in a position to mislead them. 
Key words. Fraud;  fakery; deception; faith healing; conjuring; parapsychology. 

Scientists are very easily deceived. They think logically, ex- 
trapolate possibilities from evidence presented, assume (with 
a good probabil i ty of being right) certain aspects of the ob- 
served data and draw on their past experience in coming to 
decisions. This is to say that they act very much as all hu- 
mans  do, struggling with sensory input  to derive new facts 
from it. But scientists do this with a certain authority and 
certainty born  of their training and discipline. They are thus 
excellent candidates for being flimflammed by a clever oper- 
ator who is aware of the fact that scientists seldom bring the 
human  element into account. 
Protons,  grains of  sand, cannon balls and planets behave 
themselves. They do the same thing, under  the same influ- 
ence, in essentially the same way each and every time. They 
are predictable, within definable limits. When they misbe- 
have, the scientist perks up and is compelled to determine 
just  why this has happened. I f  something new is discovered 
by these means, the parameters are redefined and we know 
something more about  our universe. 
One factor often overlooked is the human  factor. I will pos- 
tulate a simple situation: Let us suppose that a researcher has 
decided to check the quite accepted fact that mixing two 
parts of hydrogen with one part of  oxygen and passing a 
spark through the mix will result in the creation of a drop of 
water accompanied by a minor  explosion. The appropriate 
equipment  is assembled, and a run of 10,000 trials scheduled. 
As expected, the first 700 trials result in explosions and water 
drops. At that point,  a lunch break is called, and all retire 
from the lab. U p o n  returning to the experiment, the chief 
experimenter discovers that upon  passing the spark, no ex- 

plosion results and spectroscopic examination of  the gas 
mixture shows it to be argon! 
Is the scientist justified in concluding that occasionally the 
hydrogen/oxygen mixture will combine to form argon rather 
than water? Of course not. Why not?  Because: 1) It  is well- 
established that elements under  these conditions do not  
t ransmute;  2) Parsimony dictates another answer; 3) This 
experiment is very well repeated and has never had this result 
before, especially in such a short run;  and 4) The one start- 
ling result was obtained immediately following a break in the 
experiment during which tampering with the apparatus was 
possible. 
That  last condit ion says it all. A prank on the part  of  an 
associate is far more to be expected as an answer than a 
major breakthrough in alchemy. 
In  the parascience of  parapsychology, a strong belief struc- 
ture exists that predisposes the parapsychologist to ignore 
otherwise obvious factors that could provide a simple, non-  
extraordinary solution to a problem. Indeed, the very fact 
that a paradox presents itself is enough to fire up a parasci- 
entist to the publishing point. This is my First Axiom: In 
parapsychology, any evidence of a paradox is proof  of the 
profundity o f  the phenomenon.  
My Second Axiom follows swiftly: It is not  the quality of the 
evidence, but  the quanti ty of it, that really counts. This is 
often expressed in lay language as, 'Twenty thousand as- 
trologers can ' t  be wrong. '  
But what qualifies me, a mere amateur,  to declare on these 
weighty matters? Let me explain. I am a conjuror  (often 
mis-called, 'magician')  and as such I have a very powerful, 


