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Believing the Unbelievable:

The Scientific Response
| A FOREWORD

PAUL KURTZ

A dispassionate observer of the current scene can only be astonished
by the rapid growth of bizarre beliefs in recent years among wide sec-
tors of the public. This involves everything from belief in “psychic”
forces—clairvoyance, precognition, telepathy, psychokinesis, psychic
surgery, psychic healing, astral projection, levitation, plant ESP, life
after life, hauntings, and apparitions—to the: widespread conviction
that our earth has been visited in the past by ancient astronauts in
“chariots of the gods” and is being visited today by extraterrestrial crea-
tures in space vehicles. Added to the collage is the fascination with
such science fiction as the “Bermuda Triangle mystery,” which is ex-
plained by a secret underwater UFO base (or a “black hole” or a “time
warp”) from which unsuspecting ships and planes are snatched. In-
cluded in the upsurge of strange views is a revival of many ancient
occult beliefs: demonic possession, reincamation, astrology, palmistry,
fortune telling, monsters of the deep, auras, and pyramid power.
These phenomena are often called “paranormal,” especially by their
proponents; the term is applied to anomalous data that supposedly
transcend the limits of existing science and are due to unknown and
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hidden causes. The paranormal world view that seems to be emerging
contravenes the model of the universe derived from the physical and
behavioral sciences. It is fed by the mass media: books, articles, TV,
quasi-documentaries, and movies all herald the new paranormal
“frontiers” of knowledge. Countless millions of people are intrigued by
the realm: they are convinced that ESP is a proven fact, that there is
conclusive evidence for life after life or life before life, that psychic
healing can cure physical ailments, that there have been close en-
counters of the third kind with intelligent beings from outer space.

What should be the response of scientists to the current outbreak of
irrational beliefs? Until recently, many scientists have chosen to ignore
them, attributing their persistence to gullibility and superstitition, hop-
ing that they would eventually dissipate. Yet others are disturbed by
their continued growth. Does this portend the end of the Enlighten-
ment and the Age of Science, which began in the sixteenth and seven-
teenth centuries, they ask? Perhaps it points not to the end of technol-
ogy but only of the scientific outlook in which knowledge is based
upon careful methods of inquiry and verification. Some have assumed
that a new Apocalypse of Unreason is about to descend upon us. The
symptoms of this, they say, can also be seen in the proliferation of
numerous cults and sects that offer salvation, abandon objective stan-
dards of truth, and manifest a dread of technology and science. If in
earlier periods people looked to science and reason as the great prom-
ise of the future, today there is often great fear of science and technol-
ogy as harmful and destructive. The classical periods of Greek and
Roman civilization, in which philosophy and the arts flourished, were
fairly brief—and were eventually engulfed by the Dark Ages. Some
warn that the same “failure of nerve” may be repeating itself, as future
shock and cultural breakdown overtake us. Such doomsday forecasts
are probably overly speculative, for there are still millions of educated
people who believe in the uses of science and require hard evidence to
establish truth claims. Fortunately, there are also a number of scien-
tists who have recognized that they have a responsibility that goes
beyond their own specialties: to apply the methods of science to the
scrutiny of claims of the paranormal and thus contribute to public in-
formation and education.

In 1976, I was instrumental in founding the Committee for the Sci-
entific Investigation of Claims of the Paranormal, whose explicit pur-
pose is the evaluation of paranormal claims. We believe that scientists
should not simply reject unorthodox claims out of hand, however fan-
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ciful they may appear, but rather should submit them to careful inves-
tigation. Although in the present day there is a strong antiscientific
and antitechnological mood that recoils from the scientific method of
inquiry, there are also many proponents of the paranormal who at-
tempt to co-opt the mantle of science, claiming that their work is sup-
ported by science. The term pseudoscience has sometimes been applied
to many such fields: fields of inquiry that claim to be based upon sci-
entific research, yet lack coherent or consistent theories, have no
clearly definable conceptual framework, do not use rigorous methods
to test their hypotheses, and make claims of discoveries that are not
substantiated by the evidence. This is the case today with biorhythm
theory and astrology, for example, as it was with phrenology in the
nineteenth century.

Nevertheless, scientists cannot commit the fallacy of a priori nega-
tivism—that is, they cannot reject new areas of knowledge antecedent
to inquiry. The history of science is full of radical breaks with es-
tablished theories, however unexpected they were—the Einsteinian
modification of classical physics, the germ theory and Simmelweiss’s

. battle with the medical fraternity, the concept of shifting continents, and
so forth. On the other hand, not every claim to truth from any source
is responsible or deserves an equal hearing. The concepts and hypoth-
eses introduced must be meaningful and must lend themselves to
some verifiable tests.

Certain areas of the paranormal have been examined by scientific
investigators in the past. This is particularly true of “psychical re-
search.” The Society for Psychical Research, for example, founded in
1882 by a number of distinguished scientists and philosophers, was
dedicated to the investigation of “spiritual” and “psychic” phenomena.
This was superseded by the emergence of parapsychology in the 1920s
and 1930s, which marked an effort to use experimental methods to in-
vestigate psi phenomena.* Unfortunately, surrounding these fields are
a large number of unproven claims, extrapolated beyond the narrow
confines of the laboratory. Many investigators in these fields are biased
by an a priori commitment to the belief that a specific phenomenon
exists and can only be given a paranormal explanation. Often ranged
against them are the uncompromising skeptics who reject the very

* Psi is defined here as an alleged general psychic ability that manifests itself in
precognition, psychokinesis, clairvoyance, telepathy, and other alleged para-
normal phenomena.
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possibility of phenomena such as ESP, arguing that they contra-
dict the existing principles of science. Unfortunately, both postures are
mistaken. Science must always be open to novel departures in thought
and receptive to new theories—even though they may overthrow the
existing framework. Most of the claims that new paradigm models
have been discovered in the paranormal realm have not been substan-
tiated by the evidence. Merely to proclaim a “discovery” does not vali-
date it; there is a difference between a constructive skepticism that is
based upon careful inquiry and analysis and suspends belief until it is
confirmed experimentally, and one that prejudges a subject matter
without inquiry. It is only the former that is defensible and makes a
contribution to scientific progress.

Two problems that confront science today are especially serious:
First, there has been some confusion in the public mind in distin-
guishing between science fiction and truth. This is the Age of Science
Fiction, where the human imagination outstrips present reality. Isaac
Asimov, a contributor to this volume, is a brilliant author of science
fiction, yet he is skeptical of the truth of the paranormal. He is well
aware that an idea’s being plausible or possible does not necessarily
make it true. Human creativity can construct ideal worlds, but we
should not accept them as true until there has been independent con-
firmation.

Second, there has been an evident breakdown in the consensus con-
cerning the standards or criteria for judging truth claims. Some of this
may have its source in recent philosophy of science, where positivistic
criteria of scientific validation and confirmation have been questioned.
Some of it may also emanate from the new frontiers of physics and as-
tronomy, often difficult for laymen to understand or translate into
common-sense terms. Unfortunately, many people have apparently
concluded—and this is especially true of numerous undergraduates
today—that there are no standards of knowledge, that all knowledge is
subjective, and that any one belief is as true as the next. Subjectivism
contests the epistemological foundations of science: the controlled uses
of objective methods of inquiry, the criteria of logic, and the use of ex-
perimental tests to verify hypotheses. In the last analysis, it is evidence
that can decide the truth of one claim rather than another—and this
evidence must be available to scrutiny by independent observers and
capable of being replicated under test conditions in any laboratory in
the world. Regrettably, most of what goes under the name of the
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paranormal is pseudoscience, since it does not satisfy these rigorous
standards.

The contributors to this volume are eminently qualified to deal with
the many controversial claims made about the paranormal. They have
taken the claims seriously; they have not rejected them without exami-
nation, but have devoted their energy and talents to investigating their
merits. For example, Dr. William Nolen has scrutinized psychic heal-
ing first-hand, even visiting the Philippines to be “operated” upon by a
“psychic surgeon.” Carl Sagan has devoted a good deal of his attention
as an astronomer to the theories of Immanuel Velikoysky, and he
helped to initiate and plan a special controversial session of the Ameri-
can Association for the Advancement of Science to discuss his
theories. Martin Gardner has spent years examining the “fads and
fallacies” of the day, with special focus on parapsychology, as have
Ray Hyman and James Randi. George Abell, a noted astronomer, is
an expert on astrology and has actually sought out, worked with, and
debated astrologers about their claims. Philip Klass, one of the leading
authorities in UFO research, has even gone into the field to examine
alleged sightings. Larry Kusche has painstakingly analyzed the data
concerning the Bermuda Triangle. Other contributors to this volume
are similarly qualified.

Unfortunately, all too many recent books have extolled the paranor-
mal: there have been numerous best sellers on astrology, biorhythms,
the Bermuda Triangle, ghosts, the superpsychics, and other such
topics. Here at long last is a different kind of book, one that critically
and dispassionately analyzes such claims—and finds them wanting. It
is long overdue for the public to have a more balanced appraisal of the
paranormal.
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Introduction

GEORGE O. ABELL
BARRY SINGER

Science was relatively simple in Galileo’s day. At that time a well-
educated person had a good chance of acquainting himself with much
of what was known about natural philosophy—or science, as we now
call it. There was no quantum mechanics, no nuclear physics, no
biomedicine, no immunology; mathematics was pretty well limited to
algebra and geometry, and physics consisted of some rather simple
rules about the way bodies in motion seem to behave.

It is superfluous to say that science exploded in the last century. As
the world population inereased manyfold so did the number of scien-
usts, each building on the advances of the previous generations of sci-
entists. As the number of scientists and disciplines and subdisciplines
has increased, the latter becoming ever more complex, science has
become increasingly remote from the lay person, making it more and
more difficult to learn what is known about even a limited subject. As
an example, consider the Astrophysical Journal—just one of several
international sources dealing with modern astronomy. All the issues of
the Journal published in the fifty-five years from its founding in 1895
until 1950 occupy fourteen feet of shelf space; those published in the
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eleven years from 1968 to 1978 fill seventeen feet of shelf space! The
frontier of knowledge in astronomy has become so specialized that as-
tronomers in one field often cannot understand the papers in another;
to do so would require months, often years, of study. Each subarea of
each discipline has developed its own jargon, and even scientists in the
same general field often cannot communicate with those in different
subdisciplines.

Those scientists who work at the frontier of knowledge in a particu-
lar subdiscipline often disagree with each other, sometimes vehe-
mently. Generally, though, as more information becomes available on
a subject, the investigators begin to find out which ideas are right and
which wrong by the success of their predictions, and gradually-the sci-
entists in that discipline reach a consensus. Then the frontier moves
on to new areas, where new disagreements emerge. Meanwhile, scien-
tists in other subdisciplines, even of the same general field, may
frequently misunderstand hypotheses recently accepted by those in a
different subdiscipline. For example, astronomers who are expert in
the study of the structure of stars may have quite a wrong idea about
the confidence with which their colleagues estimate the distance to a
particular cluster of galaxies.

If even scientists within the same discipline are often in the dark
about an aspect of their discipline not in their own field of specializa-
tion, how can the public hope to interpret strange-sounding claims
that purport to apply at the frontier? The very language spoken by sci-
entific experts is alien to many of their colleagues; how much more
foreign it must sound to those outside science altogether.

Yet many of those fields at the very frontier of science are of tre-
mendous interest to all of us. What is the age of the universe? What
started it expanding? Will it expand forever? What defines conscious-
ness in a living organism? How does the consciousness of animals dif-
fer from that of plants? What is intelligence? What is the fundamental
difference between living and nonliving organisms? How did life come
to be in the first place?

Unfortunately, the news media cannot always be trusted to provide
reliable information on these issues. In a free society there is quite
rightly no requirement that everything published or presented in the
media be true; unfortunately, a great deal of it is balderdash indeed.
Bookstores contain many times as many volumes on pseudoscience as
they do on science; so do the best-seller lists. Television programs and
motion pictures with the format of documentaries carry demonstrably
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false accounts of ancient astronauts, psychic healing, strange mon-
sters, and children who allegedly bend metal with their minds. The
public’s good faith and willingness to believe the media are mercilessly
exploited, and fortunes are being made in the process.

How then can nonscientists inform themselves about a particular
area of science? The best strategy for obtaining an objective evaluation
is to do what scientists themselves do: ask those who best understand

‘the subject. Thus, scientific journals regularly commission review
papers on particular subjects to acquaint those in other subdisciplines
with knowledge at the frontier. Scientific meetings and symposia are’
regularly scheduled to share and evaluate new data and new ideas.
Those who are most expert in the subject—who are closest to the
- field—are the ones selected to prepare these summaries and reviews.

Of course the experts are sometimes wrong, even when there seems
to be a consensus among them. It is not unusual for one or two dis-
* sidents to argue vigorously and alone, and once in a while they will
turn out to-be correct. Galileo is a classic example. In his time, the
traditional view was that the earth was immobile and at the center of
the universe, but he (and a few scientific colleagues, like Kepler)
argued that the earth rotates and revolves around the sun. But it is rare
that a dissident is right, and even then the dissident is almost always
himself an expert in the field. Galileo was not an outsider; his learning
and experience placed him at the very forefront of the field he was in-
vestigating.

Even though erroneous scientific ideas may be held for a time, in
the long run they will be rejected because science is a self-correcting
discipline. It is guided by rigorous rules, and constantly and con-
tinually rechecks its hypotheses; each is taken seriously only to the ex-
tent that it successfully predicts the results of new research. Where
mistakes are made, or when the consensus of those in a particular dis-
cipline turns out to be wrong, the error is usually found out before
long and the mistakes put right.

Meanwhile, far behind the frontier is a well-trodden region which
has become very well understood indeed. Main ideas in that region
are very unlikely to be proven wrong. The system of Newtonian me-
chanics, for example, works extremely well for the motions of objects
in the solar system (consider the brilliant success of the Voyager mis-
sion to Jupiter!), as well as for material objects on the earth. Indeed,
Newtonian mechanics is the basis of much of our modern technology.
It is true that it is not absolutely and finally correet; both quantum
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mechanics and relativity theory extend our understanding into realms
where Newtonian theory does not apply. But quantum mechanics and
relativity do not show that the Newtonian system is wrong in the
regions where it has been well tested. In fact, when we deal with ob-
jects that are not at the submicroscopic level, or moving at speeds
near that of light, quantum mechanics and relativity theory predict ex-
actly what Newtonian theory does.

The subjects discussed in this book are those in which dramatic
claims and' speculations, usually made by nonscientists, have aroused
considerable public interest. The claimants typically assert that they
have made discoveries beyond or in contradiction to traditional sci-
ence; hence the term paranormal, where the Greek prefix para means
“beyond.” The term pseudoscience is often used by scientists to de-
scribe such topics and claims. The reason scientists have rejected most
of them is not that their practitioners do not pay dues in the scientific
“establishment,” but because the claims cannot withstand rigorous
scrutiny and are not consistent with what has been well documented
and what is well understood.

Where there is a conflict between scientists and those outside of
science, we have already suggested that it would be a reasonable strat-
egy to give more credence to the experts—the scientist—than to those
outside the relevant discipline. Unfortunately, however, it is often dif-
ficult for the public to know which scientists are most qualified to
speak for that discipline. Moreover, while many people respect the
opinions of scientists in most areas, they do not perceive scientists to
be as authoritative when they criticize the area of the paranormal,
perhaps because they suspect that scientists are uninformed or biased
about paranormal subjects. This book is designed to deal with these
problems.

First, all the authors in the book are recognized experts in the fields
they are writing on, eminent scholars who are widely acknowledged to
be scientists or science writers (frequently both) of exceptional merit
and integrity.

Second, and most important, our authors have not just asked us to
take their word for their positions, but have tried to-explain the main-
stream scientific viewpoint on each paranormal topic thoroughly and
simply. They do not merely debunk, but look at each topic through
the lens of science, and by minimizing technical terms and simplify-
ing theories they invite us to share that microscope with them, to
follow the details of their reasoning. We believe that our readers will
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enjoy the process, and come to understand and agree with the system-
atic logic of the conclusions reached.

For we are less interested in debunking than in presenting a sound
scientific perspective. In fact, the topics of this book span the range of
degrees of credibility. Some authors speculate on sybjects at the scien-
tific frontier where not a great deal is known but where the paranormal
view does not at this time seem plausible. Others deal with subject
matter in well-trodden territory where the pseudoscientific view is-
clearly incompatible with what is well understood. Still other specula-
tions discussed here, however, might very well prove to be correct:
there is a slight chance, for example, that there does exist a large
species of animal in the Himalayas or in Loch Ness that has not been
classified by zoologists. And, as Frank Drake shows, many scientists
today consider the chances that intelligent life exists elsewhere in the
universe to be very high indeed.

Third, not only have our authors attempted to be open, clear, and
detailed in their reasoning, but the charge of scientific prejudice or
double standards with respect to the paranormal is explicitly addressed
in the chapter by Hyman and the éssay on double standards by Singer
that follows it.  *

The authors of this book have taken time from busy professional
lives to prepare careful analyses because they care deeply what the
public thinks, and how it regards science. The human race is facing
many crises: overpopulation, pollution of the environment, exploita-
tion of resources and their eventual exhaustion, the growing stockpile
of nuclear weapons, racial intolerance and economic deprivation, and
a host of other problems, all of which threaten our very existence as a
species. If we are to survive even over the next few decades, et alone
for hundreds of thousands of years, we must somehow face the prob-
lems that confront our society with all of the intellectual capacity and
rationality at our disposal. We are lost if we pin our hopes instead on
pseudoscientific speculation or on the murky occult beliefs of past
millennia. :
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