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Preface

shred of evidence for psychic phenomena!” The clacking sound of
the rails punctuated his blunt dismissal.

His companion, a young woman with luminous eyes and an immense
halo of hair, was unimpressed. “Harry,” she said, glaring at him, “the evi-
dence is staring you in the face.”

When I had boarded the commuter train a few minutes earlier, I was
looking forward to an uneventhul trip. But as the train started to move, two
latecomers rushed in and took the seats next to me. Their argument had
clearly been percolating for some time.

Harry was an advertisement for Brooks Brothers, complete with attaché
case and Wall Street Journal tucked under one arm. She was dressed in saf-
fron and carried a well-worn book bag.

“In my meditation last night,” she said, pouting, “I received a message
from Zeron.”

Harry rolled his eyes and, voice dripping with sarcasm, said, “Would
that be the Zeron from the planet Pluto or the Zeron from Atlantis?”

“Oh, the one from Atlantis, of course. You know the Plutonians aren’t
telepathic! We communed mentally through his dolphin friends. He said
my psychic abilities would improve if I got my aura cleaned.”

Harry’s smirk at life’s stupidity had permanently creased his forehead
with an angry gash, but this last remark caused a vein to leap forward. Exas-
perated, he caught my eye, leaned over, and said in a stage whisper,
“Shirley’s gone off the deep end with all that New Age crap.” I uttered a

(13 Nonsense!” barked the man in the pinstriped suit. “There isn’t a
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noncommittal grunt, not wishing to get sucked into what appeared to be a
long-standing disagreement.

But I did not have the luxury of remaining neutral, for Shirley overheard
the remark and righteously replied, “If you just listened to Zeron for once,
you wouldn’t be such a skeptic. His words are pure truth!”

“More like pure bull,” he grumbled. “There isn’t a shred of evidence for
ESP, telepathy, or any of that hokum. Not one shred.”

She protested: “If you feel it, that's proof enough. You just live in your
head too much.”

Sensing a concession, Harry bellowed, “Your belief about ESP doesn’t
mean it’s true! It just says that you believe it’s true. If science hasn’t proved
it, then it isn’t true! It's just superstitious, mythological, folkloric, mumbo-
jumbo, mystical crap.”

I couldn’t stand this anymore, so I said, “Excuse me, but I couldn’t help
but overhear your conversation. Actually there is quite a bit of scientific evi-
dence for psychic phenomena. They really do exist.”

Shirley smiled beatifically, pressed her palms together, and said “Bless
you” with a bow. At the same time, Harry’s expression snapped into such a
stupendous grimace, with one eye squeezed tight and the other twitching
like a guppy out of water, that I was a little concerned that his head might
explode. I quickly added, “On the other hand, regardless of how persuasive
your personal psychic experiences may be, science has shown time and
again that personal beliefs are often mistaken.”

After my little speech, both of my new acquaintances adopted scowls for
different reasons. Shirley’s face wavered between awe and bewilderment,
while Harry narrowed his one functioning eye and said suspiciously, “What
makes you think you know anything?”

I sighed, realizing that I had just made a mistake. From past experience,
I knew that it would take about six hours of discussion about science, his-
tory, psychology, and physics just to reach the starting ground of “educated
opinion.”

I wanted to explain to Harry and Shirley that what many people think
they know about psychic phenomena “ain’t necessarily so.” I wanted to de-
scribe how scientists have essentially proven that psi exists, using the same
well-accepted experimental methods familiar to scientists in many disci-
plines. I also wanted to explain why hardly anyone knew this yet. But no
one likes a lecture, so instead I wished I just had a book I could hand to
them that would explain all this for me.

This is that book.
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Introduction

The psyche’s attachment to the brain, i.e., its space-time limitation,
is no longer as self-evident and incontrovertible as we have hitherto
been led to believe. . . . It is not only permissible to doubt the
absolute validity of space-time perception; it is, in view
of the available facts, even imperative to do so.

CARL JUNG, PSYCHOLOGY AND THE OCCULT.

sequence. In Stage 1, skeptics confidently proclaim that the idea is im-

possible because it violates the Laws of Science. This stage can last for
years or for centuries, depending on how much the idea challenges conven-
tional wisdom. In Stage 2, skeptics reluctantly concede that the idea is pos-
sible but that it is not very interesting and the claimed effects are extremely
weak. Stage 3 begins when the mainstream realizes not only that the idea is
important but that its effects are much stronger and more pervasive than
previously imagined. Stage 4 is achieved when the same critics who previ-
ously disavowed any interest in the idea begin to proclaim that they thought
of it first. Eventually, no one remembers that the idea was once considered
a dangerous heresy.

The idea discussed in this book is in the midst of the most important
and the most difficult of the four transitions—from Stage 1 into Stage 2.
While the idea itself is ancient, it has taken more than a century to demon-
strate it conclusively in accordance with rigorous, scientific standards. This
demonstration has accelerated Stage 2 acceptance, and Stage 3 can already
be glimpsed on the horizon.

In science, the acceptance of new ideas follows a predictable, four-stage

The Idea

The idea is that those compelling, perplexing, and sometimes profound
human experiences known as “psychic phenomena” are real. This will
come as no surprise to most of the world’s population, because the majority
already believes in psychic phenomena. But over the past few years, some-
thing new has propelled us beyond old debates over personal beliefs. The
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reality of psychic phenomena is now no longer based solely upon faith, or
wishful thinking, or absorbing anecdotes. It is not even based upon the re-
sults of a few scientific experiments. Instead, we know that these phenom-
ena exist because of new ways of evaluating massive amounts of scientific
evidence collected over a century by scores of researchers.

Psychic or “psi” phenomena fall into two general categories. The first in-
volves perceiving objects or events beyond the range of the ordinary senses.
The second is mentally causing action at a distance. In both categories, it
seems that intention, the mind’s will, can do things that—according to pre-
vailing scientific theories—it isn’t supposed to be able to do. We wish to
know what is happening to loved ones, and somehow, sometimes, that infor-
mation is available even over large distances. We wish to speed the recovery
of aloved one’s illness, and somehow that person gets better quicker, even at
a distance. Mind willing, many interesting things appear to be possible.

Understanding such experiences requires an expanded view of human
consciousness. Is the mind merely a mechanistic, information-processing
bundle of neurons? Is it a “computer made of meat” as some cognitive sci-
entists and neuroscientists believe? Or is it something more? The evidence
suggests that while many aspects of mental functioning are undoubtedly
related to brain structure and electrochemical activity,’ there is also some-
thing else happening, something very interesting.

This Is for Real?

In discussions of the reality of psi phenomena, especially from the scien-
tific perspective, one question always hovers in the background: You mean
this is for real? In the midst of all the nonsense and excessive silliness pro-
claimed in the name of psychic phenomena, the misinformed use of the
term “parapsychology” by self-proclaimed “paranormal investigators,” the
perennial laughingstock of magicians and conjurers . . . this is for real?

The short answer is, Yes.

A more elaborate answer is, Psi has been shown to exist in thousands of
experiments. There are disagreements over how to interpret the evidence,
but the fact is that virtually all scientists who have studied the evidence, in-
cluding the hard-nosed skeptics, now agree that something interesting is
going on that merits serious scientific attention. Later well discuss why
very few scientists and science journalists are aware of this dramatic shift in
informed opinion.

Shifting Opinions

The most important indication of a shift from Stage 1 to Stage 2 can be seen
in the gradually changing attitudes of prominent skeptics. In a 1995 book
saturated with piercing skepticism, the late Carl Sagan of Cornell Univer-
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sity maintained his lifelong mission of educating the public about science,
in this case by debunking popular hysteria over alien abductions, channel-
ers, faith healers, the “face” on Mars, and practically everything else found
in the New Age section of most bookstores. Then, in one paragraph among
450 pages, we find an astonishing admission:

At the time of writing there are three claims in the ESP field which, in
my opinion, deserve serious study: (1) that by thought alone humans can
(barely) affect random number generators in computers; (2) that people
under mild sensory deprivation can receive thoughts or images “pro-
jected” at them; and (3) that young children sometimes report the details
of a previous life, which upon checking turn out to be accurate and which
they could not have known about in any other way than reincarnation

Other signs of shifting opinions are cropping up with increasing fre-
quency in the scientific literature. Starting in the 1980s, well-known scien-
tific journals like Foundations of Physics, American Psychologist, and
Statistical Science published articles favorably reviewing the scientific evi-
dence for psychic phenomena? The Proceedings of the IEEE, the flagship
journal of the Institute for Electronic and Electrical Engineers, has pub-
lished major debates on psi research.* Invited articles have appeared in the
prestigious journal Behavioral and Brain Sciences.’ A favorable article on
telepathy research appeared in 1994 in Psychological Bulletin, one of the top-
ranked journals in academic psychology® And an article presenting a theo-
retical model for precognition appeared in 1994 in Physical Review, a
prominent physics journal.?

In the 1990s alone, seminars on psi research were part of the regular
programs at the annual conferences of the American Association for the
Advancement of Science, the American Psychological Association, and the
American Statistical Association. Invited lectures on the status of psi re-
search were presented for diplomats at the United Nations, for academics
at Harvard University, and for scientists at Bell Laboratories.

The Pentagon has not overlooked these activities.

From 1981 to 1995, five different U.S. government—sponsored scientific
review committees were given the task of examining the evidence for psi ef-
fects. The reviews were prompted by concerns that if psi was genuine, it
might be important for national security reasons. We would have to assume
that foreign governments would exploit psi if they could.

Reports were prepared by the Congressional Research Service, the
Army Research Institute, the National Research Council, the Office of
Technology Assessment, and the American Institutes for Research (the
latter commissioned by the Central Intelligence Agency). While disagree-
ing over fine points of interpretation, all five reviews concluded that the ex-
perimental evidence for certain forms of psychic phenomena merited
serious scientific study.
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For example, in 1981 the Congressional Research Service concluded that
“Recent experiments in remote viewing and other studies in parapsychol-
ogy suggest that there exists an ‘interconnectiveness’ of the human mind
with other minds and with matter. This interconnectiveness would appear
to be functional in nature and amplified by intent and emotion.”® The re-
port concluded with suggestions of possible applications for health care, in-
vestigative work, and “the ability of the human mind to obtain information
as an important factor in successful decision making by executives.”

In 1985 a report prepared for the Army Research Institute concluded
that “The bottom line is that the data reviewed in [this] report constitute
genuine scientific anomalies for which no one has an adequate explanation
or set of explanations. . . . If they are what they appear to be, their theoreti-
cal (and, eventually, their practical) implications are enormous.”

In 1987 the National Research Council reviewed parapsychology (the sci-
entific discipline that studies psi) at the request of the U.S. Army. The com-
mittee recommended that the army monitor parapsychological research
being conducted in the former Soviet Union and in the United States, sug-
gested that the army consider funding specific experiments, and most sig-
nificantly, admitted that it could not propose plausible alternatives to the
“psi hypothesis” for some classes of psi experiments. Dr. Ray Hyman, a
psychology professor at the University of Oregon and a longtime skeptic of
psi phenomena, was chairman of the National Research Council’s review
committee on parapsychology. He stated in a 1988 interview with the
Chronicle of Higher Education that “Parapsychologists should be rejoicing.
This was the first government committee that said their work should be
taken seriously.”™

In early 1989 the Office of Technology Assessment issued a report of a
workshop on the status of parapsychology. The end of the report stated that
“It is clear that parapsychology continues to face strong resistance from the
scientific establishment. The question is—how can the field improve its
chances of obtaining a fair hearing across a broader spectrum of the scien-
tific community, so that emotionality does not impede objective assess-
ment of the experimental results? Whether the final result of such an
assessment is positive, negative, or something in between, the field appears
to merit such consideration.”

In 1995 the American Institutes for Research reviewed formerly classi-
fied government-sponsored psi research for the CIA at the request of the
U.S. Congress. Statistician Jessica Utts of the University of California,
Davis, one of the two principal reviewers, concluded that “The statistical re-
sults of the studies examined are far beyond what is expected by chance. Ar-
guments that these results could be due to methodological flaws in the
experiments are soundly refuted. Effects of similar magnitude to those
found in government-sponsored research ... have been replicated at a
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number of laboratories across the world. Such consistency cannot be read-
ily explained by claims of flaws ox fraud. . .. It is recommended that future

experiments focus on understanding how this phenomenon works, and on
how to make it as useful as possible. There is little benefit to continuing ex-
periments designed to offer proof.”

Surprisingly, the other principal reviewer, skeptic Ray Hyman, agreed:
“The statistical departures from chance appear to be too large and consis-
tent to attribute to statistical flukes of any sort. . . . I tend to agree with Pro-
fessor Utts that real effects are occurring in these experiments. Something
other than chance departures from the null hypothesis has occurred in
these experiments.””

These opinions are even being reflected in the staid realm of college text-
books. One of the most popular books in the history of college publishing is
Introduction to Psychology, by Richard L. Atkinson and three coauthors. A
portion of the preface in the 1990 edition of this textbook reads: “Readers
should take note of a new section in Chapter 6 entitled ‘Psi Phenomena.’
We have discussed parapsychology in previous editions but have been very
critical of the research and skeptical of the claims made in the field. And al-
though we still have strong reservations about most of the research in para-
psychology, we find the recent work on telepathy worthy of careful
consideration.”™

The popular “serious” media have not overlooked this opinion shift.
The May 1993 issue of New Scientist, a popular British science magazine,
carried a five-page cover story on telepathy research. It opened with the
lines, “Psychic research has long been written off as the stuff of cranks
and frauds. But there’s now one telepathy experiment that leaves even the
sceptics scratching their heads.”s And in the last few years, Newsweek, the
New York Times Magazine, Psychology Today, ABC's Nightline, national
news programs, and television and print media around the world have
begun to moderate previously held Stage 1 opinions. They're now begin-
ning to publish and broadcast Stage 2—type stories that take scientific psi
research seriously.®

If all this is true, then a thousand other questions immediately bubble
up. Why hasn’t everyone heard about this on the nightly news?” Why is this
topic so controversial? Who has psi? How does it work? What are its impli-
cations and applications? These are all good questions, and this book will
attempt to answer them through four general themes: Motivation, Evidence,
Understanding, and Implications.

Theme 1: Motivation

Why should anyone take psychic phenomena seriously? The answer rests
on the strength of the scientific evidence, which stands on its own merits.
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But to appreciate fully why the scientific case is so f)ersuasive, and why any
scientific controversy exists at all, we have to take a slightly circuitous route.

That route will first consider the language used to discuss psi, since
much of the confusion about this topic comes from misunderstood and
misapplied words (chapter 1). This is followed by examples of common
human experiences that provide hints about the existence and nature of psi
phenomena (chapter 2). We will then consider the topic of replication,
where we will learn what counts as valid scientific evidence (chapter 3). And
we’ll end with meta-analysis, where we will see how replication is measured
and why it is so important (chapter 4).

In sum, the motivations underlying this scientific exploration can be
found in mythology, folktales, religious doctrines, and innumerable per-
sonal anecdotes. While sufficient to catch everyone’s attention, stories and
personal experiences do not provide the hard, trustworthy evidence that
causes scientists to accept confidently that a claimed effect is what it ap-
pears to be. Stories, after all, invariably reflect subjective beliefs and faith,
which may or may not be true.

Beginning in the 1880s and accumulating ever since, a new form of sci-
entifically valid evidence appeared—empirical data produced in controlled,
experimental studies. While not as exciting as folklore and anecdotes, from
the scientific perspective these data were more meaningful because they
were produced according to well-accepted scientific procedures. Scores of
scientists from around the world had quietly contributed these studies.

Today, with more than a hundred years of research on this topic, an im-
mense amount of scientific evidence has been accumulated. Contrary to the
assertions of some skeptics, the question is not whether there is any scien-
tific evidence, but “What does a proper evaluation of the evidence reveal?”
and “Has positive evidence been independently replicated?”

As we’ll see, the question of replicability—can independent, competent
investigators obtain approximately the same results in repeated experi-
ments?—is fundamental to making the scientific case for psi.

Theme 2: Evidence

Theme 2 discusses the main categories of psi experiments and the evidence
that the effects seen in these experiments are genuinely replicable. The evi-
dence is based on analysis of more than a thousand experiments investigat-
ing various forms of telepathy, clairvoyance, precognition, psychic healing,
and psychokinesis (presented in chapters §5 through 9). The evidence for
these basic phenomena is so well established that most psi researchers
today no longer conduct “proof-oriented” experiments. Instead, they focus
largely on “process-oriented” questions like, What influences psi perfor-
mance? and How does it work?
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Also presented are experiments exploring how psi interacts with more
mundane aspects of human experience, such as unusual physical effects as-
sociated with the “mass mind” of groups of people (chapter 10), psi effects
in casino gambling and lottery games (chapter 11), and applications of psi
(chapter 12).

Theme 3: Understanding

The wealth of scientific evidence discussed in theme 2 will show that some
psi phenomena exist, and that they are probably expressed in more ways
than anyone had previously thought. The vast majority of the information
used to make this case has been publicly available for years. One might ex-
pect then that the growing scientific evidence for genuine psi would have
raised great curiosity. Funding would flow, and researchers around the
world would be attempting to replicate these effects. After all, the implica-
tions of genuine psi are profoundly important for both theoretical and prac-
tical reasons. But this has not yet been the case. Few scientists are aware
that any scientifically valid case can be made for psi, and fewer still realize
that the cumulative evidence is highly persuasive.

In theme 3 we consider why this is so. One reason is that the informa-
tion discussed here has been suppressed and ridiculed by a relatively small
group of highly skeptical philosophers and scientists (chapter 13). Are the
skeptics right, and all the scientists reporting successful psi experiments
over the past century were simply delusional or incompetent? Or is there
another explanation for the skepticism?

We will see that because scientists are also human, the process of evalu-
ating scientific claims is not as pristinely rational or logical as the general
public believes (chapter 14). The tendency to adopt a fixed set of beliefs and
defend them to the death is incompatible with science, which is essentially
a loose confederation of evolving theories in many domains. Unfortunately,
this tendency has driven some scientists to continue to defend outmoded,
inaccurate worldviews. The tendency is also seen in the behavior of belliger-
ent skeptics who loudly proclaim that widespread belief in psi reflects a de-
cline in the public’s critical thinking ability. One hopes that such skeptics
would occasionally apply a little skepticism to their own positions, but his-
tory amply demonstrates that science progresses mainly by funerals, not by
reason and logic alone.

Understanding why the public has generally accepted the existence of
psi and why science has generally rejected it requires an examination of the
origins of science (chapter 15). In exploring this clash of beliefs, we will dis-
cover that the scientific controversy has had very little to do with the evi-
dence itself, and very much to do with the psychology, sociology, and
history of science.
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Discussions about underlying assumptions in science rarely surface in
skeptical debates over psi, because this topic involves deeply held, often un-
examined beliefs about the nature of the world. It is much easier to imagine
a potential flaw in one experiment, and use that flaw to cast doubt on an en-
tire class of experiments, than it is to consider the overall results of a thou-
sand similar studies. A related issue is how science deals with anomalies,
those extraordinary “damn facts” that challenge mainstream theories.”® As
we look at the nature and value of anomalies, and how scientists react to
them, we will also explore the role that prejudice, in the literal sense of “pre-
judging,” has played in controlling what is presumed to be scientifically
valid. Other issues, like how scientific disciplines rarely talk to one another,
and the historical abyss between science and religion, make it abundantly
clear that if psychic experiences were any other form of curious natural phe-
nomena, they would have been adopted long ago by the scientific main-
stream on the basis of the evidence alone.

Beyond the themes of motivation, evidence, and understanding, resides
the question, So what? Why should anyone care if psi is real or not?

Theme 4: Implications

The eventual scientific acceptance of psychic phenomena is inevitable. The
origins of acceptance are already brewing through the persuasive weight of
the laboratory evidence. Converging theoretical developments from many
disciplines are offering glimpses at ways of understanding how psi works
(chapter 16). There are explorations of psi effects by major industrial labs,
evaluation of claims of psychic healing by the Office of Alternative Medi-
cine of the National Institutes for Health, and articles about psi research ap-
pearing in the “serious” media.

As acceptance grows, the implications of psi will become more apparent.
But we already know that these phenomena present profound challenges to
many aspects of science, philosophy, and religion (chapter 17). These chal-
lenges will nudge scientists to reconsider basic assumptions about space,
time, mind, and matter. Philosophers will rekindle the perennial debates
over the role of consciousness in the physical world. Theologians will re-
consider the concept of divine intervention, as some phenomena previously
considered to be miracles will probably become subject to scientific under-
standing.

These reconsiderations are long overdue. An exclusive focus on what
might be called “the outer world” has led to a grievous split between the pri-
vate world of human experience and the public world as described by sci-
ence. In particular, science has provided little understanding of profoundly
important human concepts like hope and meaning. The split between the
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objective and the subjective has in the past been dismissed as a nonprob-
lem, or as a problem belonging to religion and not to science.

But this split has also led to major technological blunders, and a rising
popular antagonism toward science. This is a pity, because scientific meth-
ods are exceptionally powerful tools for overcoming personal biases and
building workable models of the “truth.” There is every reason to expect
that the same methods that gave us a better understanding of galaxies and
genes will also shed light on experiences described by mystics throughout
history.

Now let’s explore a little more closely what we’re talking about. What is
psi?



T HEME I

MOTIVATION

What is psi? What does it mean to study the
scientific evidence for psi? What counts as
scientific evidence? How do we evaluate that
evidence?

To answer these questions, we’ll begin by
considering what is meant by psi, to help
distinguish it from the wild, wacky world of the
paranormal. We’ll reflect on how some doubts
about psi can be traced to confusions over
related words like “supernatural,” and we’ll
consider what science is and how it fits into the
study of psi.

Next, we’ll read some case studies that
provide the motivation for studying whether
what seems to be happening in psi experiences
is really happening. Can the real-life anecdotes
about psi be confirmed under controlled
conditions? Then we’ll cover two very important
topics—replication and meta-analysis—that will
allow us to make sense of the scientific evidence
presented in theme 2.



What Is Psi?

Many errors, of a truth, consist merely in the application of the
wrong names of things.

BARUCH SPINOZA

profoundly meaningful personal experiences. Such experiences have

been reported by the majority of the world’s population and across all
cultures. In modern times, they're still reported by most people, including
the majority of college professors. These experiences, called “psychic” or
psi, suggest the presence of deep, invisible interconnections among people,
and between objects and people. The most curious aspect of psi experiences
is that they seem to transcend the usual boundaries of time and space.

For over a century, these very same experiences have been systematically
dismissed as impossible, or ridiculed as delusionary, by a small group of in-
fluential academics and journalists who have assumed that existing scien-
tific theories are inviolate and complete. This has created a paradox. Many
people believe in psi because of their experiences, and yet the defenders of
the status quo have insisted that this belief is unjustified.

Paradoxes are extremely important because they point out logical contra-
dictions in assumptions. The first cousins of paradoxes are anomalies,
those unexplained oddities that crop up now and again in science. Like
paradoxes, anomalies are useful for revealing possible gaps in prevailing
theories. Sometimes the gaps and contradictions are resolved peacefully
and the old theories are shown to accommodate the oddities after all. But
that is not always the case, so paradoxes and anomalies are not much liked
by scientists who have built their careers on conventional theories. Anom-
alies present annoying challenges to established ways of thinking, and be-
cause theories tend to take on a life of their own, no theory is going to lie
down and die without putting up a strenuous fight.

Since primeval times, people have spoken of strange and sometimes
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Though anomalies may be seen as nuisances, the history of science
shows that each anomaly carries a seed of potential revolution. If the seed
can withstand the herbicides of repeated scrutiny, skepticism, and preju-
dice, it may germinate. It may then provoke a major breakthrough that re-
shapes the scientific landscape, allowing new technological and sociological
concepts to bloom into a fresh vision of “common sense.”

A long-held, commonsense assumption is that the worlds of the subjec-
tive and the objective are distinct, with absolutely no overlap. Subjective is
“here, in the head,” and objective is “there, out in the world.” Psi phenom-
ena suggest that the strict subjective-objective dichotomy may instead be
part of a continuous spectrum, and that the usual assumptions about space
and time are probably too restrictive.

The anomalies fall into three general categories: ESP (extrasensory per-
ception), PK (psychokinesis, or mind-matter interaction), and phenomena
suggestive of survival after bodily death, including near-death experiences,
apparitions, and reincarnation (see the following definitions and figure 1.1).
Most scientists who study psi today expect that further research will eventu-
ally explain these anomalies in scientific terms. It isn’t clear, though,
whether they can be fully understood without significant, possibly revolu-
tionary, expansions of the current state of scientific knowledge.

Figure 1.1. The flow of information in telepathy, clairvoyance, and psychokinesis.

What’s in a Name?
In popular usage, psychic phenomena may be defined as follows:

telepathy Information exchanged between two or more minds, without
the use of the ordinary senses.
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clairvoyance Information received from a distance, beyond the reach of
the ordinary senses. A French term meaning “clear-seeing.” Also called
“remote viewing.”

psychokinesis Mental interaction with animate or inanimate matter. Ex-
periments suggest that it is more accurate to think of psychokinesis as
information flowing from mind to matter, rather than as the application
of mental forces or powers. Also called “mind-matter interaction,” “PK,”
and sometimes, “telekinesis.”

precognition Information perceived about future events, where the infor-
mation could not be inferred by ordinary means. Variations include
“premonition,” a foreboding of an unfavorable future event, and “pre-
sentiment,” a sensing of a future emotion.

ESP Extrasensory perception, a term popularized by J. B. Rhine in the
1930s. It refers to information perceived by telepathy, clairvoyance, or
precognition.

psi A letter of the Greek alphabet (y) used as a neutral term for all ESP-
type and psychokinetic phenomena.

RELATED PHENOMENA

OBE Out-of-body experience; an experience of feeling separated from the
body. Usually accompanied by visual perceptions reminiscent of clair-
voyance.

NDE Near-death experience; an experience sometimes reported by those
who are revived from nearly dying. Often refers to a core experience that
includes feelings of peace, OBE, seeing lights, and certain other phe-
nomena. Related to psi primarily through the OBE experience.

reincamation The concept of dying and being reborn into a new life. The
strongest evidence for this ancient idea comes from children, some of
whom recollect verifiable details of previous lives. Related to psi by simi-
larities to clairvoyance and telepathy.

haunting Recurrent phenomena reported to occur in particular locations,
including sightings of apparitions, strange sounds, movement of ob-
jects, and other anomalous physical and perceptual effects. Related to
psi by similarities to psychokinesis and clairvoyance.

poltergeist Large-scale psychokinetic phenomena previously attributed to
spirits but now associated with a living person, frequently an adolescent.
From the German for “noisy spirit.”
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Mistaking the Map for the Territory

Though the terms listed above are in common usage, scientists who study
psi try to think about these phenomena in neutrally descriptive terms. This
is because popular labels such as “telepathy” carry strong, unstated conno-
tations that cause us to think we understand more than we actually do. As
psycholinguists often point out, it’s very easy to mistake the name of the
thing for the thing itself. And when we are not clear about what “the thing”
is, mistaking the map for the territory can lead to enormous confusions.

Some names also carry hidden theoretical assumptions. For example,
some people have imagined that telepathy may literally be a transfer of
mental signals from one mind to another. This commonly evokes the
image of “mental radio,” which has been proposed by various people over
the years, including the author Upton Sinclair, who wrote a famous book by
that title.

The concept of “mental radio” naturally suggests that telepathy is based
on something like electromagnetic signaling. Brain-wave signals, however,
are exceptionally weak, and in cases of telepathy where the “receiver” and
“sender” are many miles apart, it is difficult to imagine that anything could
detect the infinitesimally tiny signals “broadcast” from the sender. Still, be-
cause psi does not fit easily into conventional theories, researchers have re-
peatedly put the “electromagnetic” theories to the test. The results show
that when telepathic receivers are isolated by heavy-duty electromagnetic
and magpnetic shielding (specially constructed rooms with steel and copper
walls), or by extreme distance, they are still able to obtain information from
a sender without using the ordinary senses.

So we know that telepathy doesn’t work like conventional electromag-
netic signaling. And yet, because the metaphor provides a powerful way of
thinking about telepathy, many people still imagine that telepathy “works”
through some form of mental radio.

Besides the problems that can arise from taking labels too literally, the
strength of the evidence for various categories of psi varies widely. Simply
labeling an effect without qualification tends to give the false impression
that all these phenomena stand on equally firm scientific ground, and this
is not the case.

Keep in mind that the names and concepts used to describe psi say more
about the situations in which the phenomena are observed than about any
fundamental properties of the phenomena themselves. This is always true
in science but is often glossed over for the sake of simplicity. Depending on
what we wish to measure, a photon can be either a wave or a particle. We
may call it one thing or the other, but that does not change what it “really” is:
something that is neither a wave nor a particle, but apparently both at once.
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In addition, in scientific practice many of the basic terms for psi effects
are accompanied by strings of qualifiers such as “apparent,” “putative,” and
“ostensible.” This is because many claims supposedly involving psi may not
be caused by psi, but by normal psychological or misinterpreted physical
factors. Here we avoid the repetitive use of qualifiers because they can be-
come monotonous. But it is useful to remember that science deals with hy-
potheses, theories, and models, and not with absolutes. Every scientific
concept carries some qualification.

What Are We Talking About?

Psi research continues to be controversial partly because of confusion about
the term “paranormal.” The common view of the paranormal, especially as
reflected in the popular media, is of anything bizarre, occult, or mysterious.
In this view, ESP, telepathy, and precognition are lumped together with
“bleeding” statues, alien abductions, and five-headed toads.

Other terms commonly used to refer to all things strange include super-
natural, psi, psychic, parapsychological, mystical, esoteric, occult, and for
some unfathomable reason, “PSI,” pronounced letter by letter, p, s, i, as
though that meant something. (It doesn’t in this context.)

The indiscriminate mixing of these terms has led to vast misunderstand-
ings. There really is a difference between the scientific study of psi phe-
nomena and, say, the belief that Elvis has reincarnated into a forty-pound
zucchini that bears a striking resemblance to the late King of Rock and Roll.
To clarify precisely what is meant by the phrase “scientific study of psi phe-
nomena” and to prepare for the concept of replication in science, we must
briefly consider five concepts: paranormal, supernatural, mystical, science,
and the scientific method.

This review may seem a bit tedious, especially when compared with the
fun stories about psychic experiences coming up in the next chapter. Surely
we can skip all this worrying about words. Possibly, but consider that all a
book can offer is a bunch of words, so a clear understanding of some key
words now will become progressively more important later. Think of it like
brushing your teeth. You don’t really want to brush your teeth every single
day, but if you don’t, somewhere down the line you won’t have anything left
to brush. No brushing, no teeth. No words, no understanding. Simple.

PARANORMAL

Webster’s Third New International Dictionary defines paranormal as “beyond
the range of scientifically known phenomena.” Note that this definition
does not specify psychic phenomena per se, so paranormal can be used to
refer to any unexplained, but potentially explainable, phenomenon. Also
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note that the definition uses the phrase “scientifically known,” which itself
raises a rather complicated issue involving the scientific method and the
nature of evidence and proof in science. For now, let us take paranormal to
mean something like “beyond the range of phenomena presently accepted
by most scientists.”

Many subjects now considered perfectly legitimate areas of scientific in-
quiry, including hypnosis, dreams, hallucinations, and subliminal percep-
tion, were relegated to the wackiest fringes of the paranormal in the late
nineteenth century. A few hundred years before that, topics like physics, as-
tronomy, and chemistry were so far out that those who merely dabbled in
them risked accusations of heresy, or worse.

This simply points out that science, like most other things, is part of an
evolutionary process: odd events considered paranormal eventually become
normal after satisfactory scientific explanations are developed. In this
sense—although some scientists would probably shudder at the analogy—
virtually all cutting-edge, basic research can be viewed as the systematic
practice of probing and explaining the paranormal.

Curiously, many effects that science cannot explain are generally not re-
garded as paranormal. In psychology, for example, there are some remark-
able but completely unexplained phenomena such as photographic
memory (the ability to remember images in perfect detail), lightning calcu-
lation in autistic savants (the ability to perform mental arithmetic with as-
tonishing speed and accuracy), extraordinary musical aptitude in prodigies
who seem to spring from the womb ready for Carnegie Hall, and so on.

Perhaps the most widely accepted, yet totally baffling phenomenon is
conscious awareness itself, but this too is not regarded as paranormal.
Thus, in general usage “paranormal” has taken on a connotation of eerie,
bizarre, or ominous in addition to its dictionary meaning. As Marcello
Truzzi, a sociologist at Eastern Michigan University, says:

The term paranormal was created to designate phenomena considered
natural—not supernatural—and which eventually should find scientific
explanation but thus far have escaped such explanations. . . . Unfortu-
nately, many critics of the paranormal continue to equate anything pur-
portedly paranormal with the supernatural. This is particularly ironic
since those who truly believe in the superatural (such as the Roman
Catholic church when it speaks of miracles) have long understood that a
paranormal explanation precludes a supernatural one.’

SUPERNATURAL

Supernatural has several meanings; the usual is “miraculous; ascribed to
agencies or powers above or beyond nature; divine.” Because science is
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commonly regarded as a method of studying the natural world, a supernat-
ural phenomenon is by this definition unexplainable by, and therefore to-
tally incompatible with, science.

Today, a few religious traditions continue to maintain that psi is super-
natural and therefore not amenable to scientific study. But a few hundred
years ago virtually all natural phenomena were thought to be manifesta-
tions of supernatural agencies and spirits. Through years of systematic in-
vestigation, many of these phenomena are now understood in quite
ordinary terms. Thus, it is entirely reasonable to expect that so-called mira-
cles are simply indicators of our present ignorance. Any such events may be
more properly labeled first as paranormal, then as normal once we have de-
veloped an acceptable scientific explanation. As astronaut Edgar Mitchell
put it: “There are no unnatural or supernatural phenomena, only very large
gaps in our knowledge of what is natural, particularly regarding relatively
rare occurrences.”

MysTiCcAL

Mystical refers to the direct perception of reality; knowledge derived directly
rather than indirectly. In many respects, mysticism is surprisingly similar
to science in that it is a systematic method of exploring the nature of the
world. Science concentrates on outer, objective phenomena, and mysticism
concentrates on inner, subjective phenomena. It is interesting that numer-
ous scientists, scholars, and sages over the years have revealed deep, under-
lying similarities between the goals, practices, and findings of science and
mysticism. Some of the most famous scientists wrote in terms that are
practically indistinguishable from the writings of mystics.

SCIENCE

Science may be defined as a well-accepted body of facts and a method of ob-
taining those facts. Scientists are quick to disagree, however, over what
“well-accepted” means, what “facts” mean, what “methods” mean, what
“mean” means, and even sometimes what “and” means. As a result, the def-
inition of science depends to a large extent on whom you ask. We are not too
far off the mark by repeating the pithy phrase “science is what scientists do.”
In any case, most scientists would probably agree that what made science
great was the scientific method. So what's this method, and why is it so great?

If scientists cannot easily agree on what science is, then it seems un-
likely that they can agree on something more complex like “the” scientific
method. Psychologists Robert Rosenthal of Harvard University and Ralph
Rosnow of Temple University maintain that “scientific method” is difficult
to define because “The term ‘scientific method’ is itself surrounded by con-
troversy, and is a misnomer to boot, since there are many recognized and
legitimate methods of science.”
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A common element among most varieties of scientific method is the use
of controlled and disciplined observation. However, observation alone is in-
sufficient. As philosopher Jerome Black wrote, “Neither observation, nor
generalization, nor the hypothetic-deductive use of assumptions, nor the
use of instruments, nor mathematical construction—nor all of them to-
gether—can be regarded as essential to science.”*

Many other scientists and philosophers have agreed that simple defini-
tions are too restrictive to capture the essence of the scientific method. At-
tempts to clarify the definition have ranged from the witty (“The scientist
has no other method than doing his damnedest”) to the anarchistic (“Suc-
cess in science occurs only because scientists break every methodological
rule and adopt the motto ‘anything goes’”).® But this is not very enlighten-
ing. The specialness of the scientific method can be illustrated more effec-
tively by comparing it with earlier, prescientific methods of pursuing
knowledge. As L. L. Whyte explained, “About 1600 Kepler and Galileo si-
multaneously and independently formulated the principle that the laws of
nature are to be discovered by measurement, and applied this principle in
their own work. Where Aristotle had classified, Kepler and Galileo sought
to measure.”

In addition to careful observations and measurements, a fundamental
strength of the scientific method is its reliance on public, consensus agree-
ment that the measurements are in fact correct. This differs dramatically
from earlier approaches to knowledge, such as the logical arguments fa-
vored by philosophers, or the dogmatic acceptance of scripture demanded
by religious authorities.

Theidea of public agreement about measurements has led to the strong
requirement in science (at least in the experimental sciences) that phenom-
ena must be independently and repeatedly measurable to allow this consen-
sus to form. In other words, the idea of repeatability, or replication, has
become roughly equivalent to a test for stability.

If a phenomenon is highly unstable, we can’t be sure whether we are
measuring a real effect, some other effect, or just random variations. With
this sort of confusion, no consensus can be reached and the existence of the
effect in question remains in doubt. Scientists in the seventeenth century
had not yet developed methods of clearly distinguishing between real ef-
fects and chance, so they were forced to bypass many interesting physical,
biological, and psychological phenomena—in fact, almost everything stud-
ied in the sciences today.

Fortunately, some physical and astronomical effects were stable enough
(or were precisely periodic) that early attempts at measurement were suc-
cessful. Without such stable effects, science as we know it would have failed
miserably and we would still be arguing as in Aristotle’s time. Such philo-
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sophical debates typically went something like: Yes, it is so. No, it is not so.
Yes it is. No it isn’t. "Tis! ‘Tisn’t! As the philosopher Bertrand Russell re-
marked, “This may seem odd, but that is not my fault.”®

Now, before we study in more detail what “stable” means in scientific
terms, let’s examine some commonly reported psi experiments to see why
this topic is so intriguing.
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Experience

Isitnot rather what we expect in men, that they should have
numerous strands of experience lying side by side and
never compare them with each other?

GEORGE Ev1oT (1819-1880)

ing psychic phenomena. While there is always some distortion and ex-
aggeration when recalling unusual incidents, sufficient similarity
appears in reports from different people, in tens of thousands of case stud-
ies around the world, to form basic categories for the phenomena. The sci-
entific challenge is to take these raw experiences and try to figure out what
they mean. Are they what they appear to be, genuine phenomena that tran-
scend the usual boundaries of space and time, or are they better understood
as conventional psychological and physical effects?
To provide an experiential base for the experiments discussed later, here
are some examples of commonly reported human experiences.

S pontaneous human experiences provide the core motivation for study-

Feeling at a Distance

The prototypical case of feeling at a distance, published by author Bernard
Gittelson,' concerns an event reported by the nineteenth-century landscape
painter Arthur Severn and his wife, Joan. According to Mrs. Severn:

I woke up with a start, feeling I had had a hard blow on my mouth, and
with a distinct sense that I had been cut and was bleeding under my
upper lip, and seized my pocket-handkerchief and held it (in a little
pushed lump) to the part, as I sat up in bed, and after a few seconds,
when I removed it, I was astonished not to see any blood, and only then
realized it was impossible anything could have struck me there, as I lay
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fast asleep in bed, and so I thought it was only a dream!—Dbut I looked at
my watch, and saw it was seven, and finding Arthur (my husband) was
not in the room, I concluded (rightly) that he must have gone out on the
lake for an early sail, as it was so fine.

I then fell asleep. At breakfast (half-past nine) Arthur came in rather
late, and T noticed he rather purposely sat further away from me than
usual, and every now and then put his pocket-handkerchief furtively up
to his lip, in the very way I had done. 1 said, “Arthur, why are you doing
that?” and added a little anxiously, “I know you have hurt yourself! but I'll
tell you why afterwards.”

He said, “Well, when I was sailing, a sudden squall came, throwing
the tiller suddenly round, and it struck me a bad blow in the mouth,
under the upper lip, and it has been bleeding a good deal and won’t
stop.” I said then, “Have you any idea what o’clock it was when it hap-
pened?” and he answered, “It must have been about seven.” I then told
what had happened to me, much to his surprise, and all who were with
us at breakfast.

In a modern version of the same type of experience, Fred, an executive
in a high-technology company, recounted the following story:

In the middle of the night, out of a deep sleep, Fred suddenly jerked up-
right into a sitting position. He clutched his chest, gasping for breath.
His wife, abruptly awakened by her husband’s sudden movement, anx-
iously asked, “What’s wrong?” A few moments later, when Fred was able
to breathe normally again, he told his wife that he was all right, but he
had a feeling that something terrible had happened. They glanced at the
clock: 2:05 A.M.

Fifteen minutes later, as they settled back to sleep, the phone rang.
Fred’s father was on the line. “I have bad news,” he said. “Your mother
just had a heart attack. We were sleeping, when she suddenly sat bolt up-
right, clutched her chest, and . . . she passed away.” Fred was shocked.
“When did this happen?” he asked. “About fifteen minutes ago, just after
2:00 A.M.,” replied his father.

Is it really possible to feel someone else’s experience at a distance? Is
there evidence for genuine telepathy, where all normal sensory cues have
been eliminated and we know that the experience was not exaggerated or
misremembered? We will see later that the answer is yes—at least some
cases of telepathy do include the perception of feelings and possibly the ex-
periences of another person.

Seeing at a Distance

Like many spontaneous psychic experiences, clairvoyance is often associ-
ated with dangerous situations, life crises, and other moments of high need
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or motivation. For example, Beverley Nichols, a reporter for the Canadian
Broadcasting Corporation, tells of an incident in 1963, when he was in Eng-
land describing a procession of Queen Elizabeth in her royal coach.

Without any warning I had a sharp feeling of discomfort, almost of nau-
sea, accompanied by an acute headache. The picture of the Queen and
her cavalcade vanished as swiftly as if it had been blacked out in a theatri-
cal performance, to be replaced by an equally vivid picture of President
Kennedy driving in an open car, flanked by his escort of motorcyclists
with their snarling exhausts. And as though it were being dictated to me,
I began to describe the scene.?

When the procession was over a few minutes later, Nichols was leaving
for a drink when a stranger rushed up to him and said, “President Kennedy
has been assassinated. Six minutes ago.”

The next example is more mundane, except for the fact that it was part of
a government program funded in 1974 at Stanford Research Institute
(SRI), a Menlo Park, California, think tank. The Central Intelligence
Agency wanted to know if clairvoyance could be used to “see” distant,
strategically important locations. The narrator of this tale is physicist Rus-
sell Targ, who used an experimental method with a “remote viewer” named
Pat Price, a retired police commissioner from Burbank, California. Price
was given only longitude and latitude coordinates of an unknown site
somewhere on the other side of the world, and was asked to describe what
he “saw” there.

On July 10 of 1974, one of our contract monitors came to SRI with a new
task for us to do. . .. [This] contract monitor, a physicist from the CIA,
had brought us coordinates from what he described as a “Soviet site of
great interest to the analysts.” They wanted any information we could
give them, and they were eager to find out if we could describe a target
ten-thousand miles away, with only coordinates to work from.

Armed with a slip of paper bearing the coordinates, Price and I
climbed to the second floor of SRI's Radio Physics building and locked
ourselves into a small electrically shielded room which we had been
using for our experiments. . . . As always, I began our little ritual of start-
ing the tape recorder, giving the time and date, and describing who we
were and what we were doing. I then read the coordinates.

As was Pat’s custom, he polished his spectacles, leaned back in his
chair and closed his eyes. He was silent for about a minute ... then
began his description: “I am lying on my back on the roof of a two or
three story brick building. It’s a sunny day. The sun feels good. There’s
the most amazing thing. There’s a giant gantry crane moving back and
forth over my head. . . . As I drift up in the air and look down, it seems to
be riding on a track with one rail on each side of the building. I've never
seen anything like that.” Pat then made a little sketch of the layout of the
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buildings, and the crane, which he labeled as a “gantry.” Later on, he
again drew the crane [shown in figure 2.1).

After several days we completed the remote viewing. We were aston-
ished when we were told [later] that the site was the super-secret Soviet
atomic bomb laboratory at Semipalatinsk, where they were also testing
particle beam weapons. . . . The accuracy of Price’s drawing is the sort of
thing thatI, as a physicist, would never have believed, if I had not seen it
for myself. The drawing in [figure 2.2] was made by the CIA from satel-
lite photography of the Semipalatinsk facility.+

N

Figure 2.1. Drawing of the gantry crane by Pat Price.
From Journal of Scientific Exploration.

Figure 2.2. Drawing of the Semipalatinsk site by a CIA artist.’
From Journal of Scientific Exploration.

This was a remarkably accurate case, one of hundreds of experiments
conducted by the SRI researchers. But is there any reason to believe that
clairvoyance is a genuine ability that most people can use if they put their
mind to it? After 110 years of experimental research, the answer is clear:
yes, it appears that various forms of extended perception are authentic and
are probably distributed among the general population like any other talent,
such as musical or sports ability.
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Mind Over Matter

“I can’t work there!” screamed Gail. She had just returned from her first
day as a psychiatric nurse in the lockup ward of a state mental hospital for
the criminally insane. A sensitive, emotionally expressive woman, Gail was
in shock after trying to cope all day with psychotic patients on a dangerous
ward. She kept repeating that she couldn’t work there.

Because she was so upset, her roommate, Dan, suggested that she try
something she found relaxing, like sewing. Gail reluctantly agreed and
turned on the machine. A few seconds later, a foot-long blue flame shot out
of the control switch and the sewing machine abruptly died. Gail jumped
up angrily, saying, “This doesn’t work!” She stomped over to the stove to
heat up a teapot. She turned the knob and nothing happened. The gas oven
was completely silent. There was no snapping sound of the electric pilot
light, no hissing sound of gas—nothing.

Still wanting some tea, Gail put a mug of water in the microwave oven,
set the timer, and hit the start button. Nothing happened. The oven was
dead. As Dan went over to examine the microwave oven, Gail stormed out
of the kitchen, muttering angrily how nothing seemed to work anymore.
She started her tape recorder in the living room. A few seconds later she
shrieked, “What the . .. ?” Dan ran into the living room just in time to see
the cassette player chewing up tape and spitting it out onto the floor.

By now Gail was becoming skittish about touching anything. Dan tried
to calm her by saying, “Don’t be silly, these are coincidences. Play a record
instead.” She put a record on the tumtable and turned it on; it started to
move, then they both heard a loud snap and the tumtable stopped dead.
Gail said angrily, “See, it doesn’t work!”

At this point, Dan suggested that perhaps she should just go to bed, as
he couldn’t afford any more repair bills even if the strange events were just
coincidences.

A week later, Gail had had enough and quither exceedingly stressful job.
In the meantime, Dan had procrastinated about getting the appliances re-
paired, and when things settled down, he tried them all again to confirm
that they were broken. Sure enough, the sewing machine, turntable, and
cassette recorder were still quite dead, and when Dan opened them up, he
found that several of the electrical components had been fused inside each
of the appliances. But to his amazement, the gas and the microwave ovens
worked perfectly. There was no sign that anything had ever been wrong
with them.®

Is there any reason to believe that psychokinesis, perhaps amplified by
high anxiety or stress, may affect the behavior of machines, actually causing
them to fail? The answer is yes, psychokinesis may be responsible for the
failure of some machines, especially sensitive electronic machines. Later,
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we’ll discuss how more than seventy researchers around the world have
been studying mind-matter interactions in the laboratory for more than
fifty years.

Intuitive Hunches

You are driving down a nearly deserted highway on a dry, clear day. A sin-
gle car ahead of you is going a little slower than you like to drive, so you
check your rearview mirror and prepare to pass. As you start to accelerate,
you inexplicably get a bad feeling, so you immediately take your foot off the
accelerator.

As soon as your foot leaves the accelerator, the car in front of you sud-
denly swerves into the passing lane without warning, its front tire having
just blown out. If you had continued to accelerate, you would have been in a
serious, high-speed accident. Was the “bad feeling” that saved you merely a
coincidence, or was it something more?

Intuition may be thought of as being aware of something without
knowing how you are aware of it. Oftentimes, an intuitive feeling is an ed-
ucated guess, a combination of past experience and astute judgment. In
this sense, intuition may be thought of as the mental analog of a gymnast’s
well-trained body: with talent and training, the mind and the body can both
do exceptionally difficult maneuvers on their own, without conscious di-
rection.

In the case of the car-driving example, perhaps you unconsciously ob-
served a slight wobble in the car ahead of you. This might have presaged a
tire blowout, which filtered its way to your conscious mind as a caution, and
this is what caused the “bad feeling.” But there are some intuitive hunches
that cannot be explained so easily. For example, a colleague named Alex re-
called the following dramatic experience:

Preparing for a hunting trip later in the month, Alex was cleaning a dou-
ble-action, six-shot revolver.” For safety’s sake, he normally kept five bul-
lets in the revolver, with the hammer resting on the sixth, empty
chamber. He carefully removed the five bullets, cleaned the gun thor-
oughly, then began to put the bullets back in the pistol. When he arrived
at the fifth and final bullet, he unexpectedly got a bad feeling, a distinct
sense of dread that had something to do with that bullet.

Alex worried about this odd feeling, because nothing like it had ever
happened to him before. He decided to trust his intuition, so he put the
bullet aside and positioned the pistol’s hammer as usual over the sixth
chamber. The chamber next to it, which normally held the fifth bullet,
now was also empty.

Two weeks later, Alex was at the hunting lodge with his fiancée and
her parents. That evening, an ugly argument broke out between the par-
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entsover their impending divorce. Alex tried to calm them down, but the
father, in a violent rage, grabbed Alex’s gun, which was in a drawer, and
pointed it at his wife. Alex tried to stop the impending disaster by jump-
ing between the gun and the woman, but he was too late—the trigger had
already been pulled. For a horrifying split second, Alex knew that he was
about to get shot at point-blank range. But instead of a sudden, blazing
death, the pistol went “click.” The cylinder had revolved to an empty
chamber—the very chamber that would have contained the fifth bullet if
Alexhad not set it aside two weeks before

In this case, Alex’s intuition saved his life. To this day, he keeps that fifth
bullet in a safe-deposit box, because, as he puts it, “It’s said that everyone
has one bullet with their name on it. I'm one of the few who knows exactly
where that bullet is, and I'm never letting it out of my possession.”

Alex’s hunch cannot be attributed to unconscious sensory information,
or even to an educated guess, because the details, exact timing, and even
the people involved in Alex’s hunting trip were not known when he was
cleaning his gun. And he had never been involved in such a deadly alterca-
tion before, or since.

So where did the bad feeling come from? One possibility is that the in-
formation comes from our own future experience. We call such time-dis-
placed perceptions “precognition” for pre-knowledge of the future, or
“presentiment” for pre-feeling. While precognitions are fairly common ex-
periences, especially in the form of intuitive hunches and dreams, many
scientists consider true precognition to be impossible, mainly because it
suggests thatcausation is not as simple as we thought. It raises the perplex-
ing possibility that causation sometimes “flows backward.” This is deeply
troubling to some scientists because most scientific models assume that
cause and effect “flow” in only one direction. Despite the disquieting impli-
cations, the results of a half-century of experimental tests, described later,
indicate that some forms of precognition do exist.

The Feeling of Being Stared At

A commonly reported form of distant mental influence on living organisms
is “the feeling of being stared at,” which is closely related historically to the
notion of the evil eye. Considerable folklore endorses the idea that gazing at
someone carries special powers, favors, or influence. Folklore aside, con-
temporary opinion polls consistently confirm that the feeling of being
stared at is known in all cultures.

The classic episode is as follows: A woman is having lunch alone at a
diner when she slowly starts to feel agitated. She initially thinks it may be
the caffeine from one too many cups of coffee, but the hair on the back of
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her neck is beginning to tingle uncomfortably. Soon she just can’t shake
the creepy feeling that someone is watching her. She gets the sense that the
“someone” is behind her, so she turns to look, and sure enough, an intense
young man is staring directly at her.

A similar tale is described in this paragraph from a short story by Sir
Arthur Conan Doyle, the creator of Sherlock Holmes:

At breakfast this morning I suddenly had that vague feeling of uneasi-
ness which comes over some people when closely stared at, and, quickly
looking up, I met his eyes bent upon me with an intensity which
amounted to ferocity, though their expression instantly softened as he
made some conventional remark upon the weather.

Can a starer’s intense focus affect the human nervous system? As with
the study of intuition, to answer this we first have to ensure that the “staree”
cannot be cued through normal sensory means, or through any form of un-
conscious information that might have alerted the staree to the presence of
the “starer.”

The “feeling of being stared at” has been studied in the laboratory for
nearly a century. In the most recent versions of these experiments, the
starer and staree are isolated from each other, and the starer watches the
staree over closed-circuit video to maintain strict sensory separation. Re-
sults of such experiments, discussed later, reveal that focusing on another
person from a distance does in fact affect the nervous system of the stared-
at person. People in laboratory tests are rarely consciously aware of these
physiological changes, suggesting that we may be influenced by others far
more than we know.

Distant Mental Healing

A related topic is prayer, spiritual healing, or any form of what might be
called “distant mental healing.” In a prototype case, a friend is scheduled
for exploratory surgery the next morning to remove a tumor. She asks you
to pray for her fast recovery. You pray intensely that night, and the next
morning you receive a phone call from her. She reports that the preparatory
X rays show that the tumor has disappeared! After it is confirmed that no
trace remains of the tumor that was there the day before, the surgery is can-
celed, much to the consternation of the doctors and the amazement of your
friend. Were your prayers answered?
Author Bernard Gittelson reports the following similar story:

Physician Rex Gardner of Sunderland District Hospital in Britain has in-
vestigated several inexplicable cases of apparent healing through prayer.
In one, a woman asked the parishioners of her church to pray for her re-
covery from a severely ulcerous varicose condition in her leg. Her doctor
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had told her that even if she were healed, the scar would require skin
grafting; but the ulcer healed completely the day after the prayer meet-
ing, and no grafting was required.

In his report, Gardner says that the story is “so bizarre that I would
not have included it had I not been one of the doctors who examined the
patient’s leg at the next monthly prayer meeting and had all the people
who had been present not been available for interrogation.”

More generally, is there any evidence that thinking about people at a dis-
tance, directing either calm, loving thoughts or aggressive, malevolent
thoughts, actually affects their physiology? Four decades of laboratory ex-
periments, discussed later, reveal that the answer is quite clearly yes.

When a Billion Minds Think Alike

Substantial laboratory evidence suggests that when a mind directs its focus
toward a distant object, that object will change its behavior. Given this, the
question naturally arises as to whether the effects caused by one person in
the laboratory may “scale up” to include real-world events involving mil-
lions or billions of people.

In a series of recent studies with extraordinary implications, our labora-
tory, along with colleagues at Princeton University, the University of Edin-
burgh in Scotland, and the University of Amsterdam in the Netherlands,
has begun to examine this question. The results indicate that when many
minds think alike, the state of the world does indeed change.

For example, on October 3, 1995, at 10:00 A.M. PST, a remarkable inci-
dent took place. A sizable fraction of the globe’s population, perhaps a bil-
lion minds, paid rapt attention to a single event—the announcement of the
verdict in the murder trial of former football star O. J. Simpson.

Our research suggests that when groups of people concentrate on a single
event, this mental focusing actually affects the physical world in unexpected
ways. Later, we discuss how we went about studying “field-consciousness ef-
fects” during the O. J. Simpson verdict, the broadcasts of the 1995 and 1996
Academy Awards, and the Opening Ceremonies of the Centennial Olympic
Games. We also discuss independent replications of these surprising “mass
mind” effects by colleagues at other universities.

Psiin the World at Large

Compounding evidence suggesting that psi events occur in the world at
large immediately raises the question of whether psi also occurs in casinos.
Presumably, most of the people playing casino games want to win. Their
wishes directed toward the games closely resemble the mental intention
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studied in laboratory-based psi experiments. While casinos always win in
the long run because the odds are stacked in favor of the house, on rare
days they can lose money if several big slot-machine jackpots, or big wins
on the table games, are hit on the same day. Do casino profits fluctuate in
predictable ways? Are some people luckier than usual on certain days?

Because the University of Nevada, Las Vegas is within a mile of the high-
est density of casinos in the world, through personal contacts our laboratory
obtained the unusual opportunity to examine the daily win-loss ratios for
both table games and slot machines in a casino. We found evidence of pre-
dictable variations in casino profits that are also related to factors associated
with psi ability. This suggests that psi does indeed manifest in casinos.
Later, we’ll discuss what we found, along with corroborating findings about
possible psi-mediated fluctuations in the payout rates of state and national
lottery games.

Limitations of Stories

While the anecdotes in this chapter and the following chapters are intrigu-
ing, as stories they are not sufficiently persuasive to convince most scien-
tists that psi is real. But what about a hundred similar stories? Or a
thousand? Surely tens of thousands of such stories would cause one to
pause and seriously wonder if psi is real. Still, because psychologists have
shown that memory is much more fallible than most people think, and be-
cause eyewitness testimony is easily distorted, simply collecting more anec-
dotal stories will not settle the scientific question about psi. To do this, we
need to consider two topics in some detail: What counts as scientific evi-
dence? And how do we measure this evidence? Let’s begin with the concept
of replication.
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Replication

I am not interested in the ephemeral—such subjects as the
adulteries of dentists. I am interested in those things
that repeat and repeat and repeat
in the lives of the millions.

THORNTON WILDER

thing. We’d revere them as heroes, reminisce enthusiastically about

their accomplishments, and attempt to emulate them. Imagine that
what these people did to earn unparalleled public esteem was something
they could do only about one-third of the time, in spite of genetic superior-
ity, native talent, and decades of daily practice. And imagine that their one-
third “hit rate” was considered an outstanding accomplishment.

We call such people baseball players.

A prime example, Mickey Mantle, was at bat 8,102 times from 1951 to
1968. He managed to get 2,415 base hits, for a lifetime average hit rate of
29.8 percent. Mantle’s performance varied widely over the years, ranging
from a high of nearly 37 percent in 1957 to a low of 24 percentin 1968. One
might think that baseball fans would be upset because Mantle did not even
get a base hit about two-thirds of the time. But because baseball is known to
involve highly skilled human performance, we accept relatively low hit rates
and variations in performance, even among the best in the world.

Imagine that we paid certain people millions of dollars a year to do some-

Measuring Performance

Figure 3.1 shows Mantle’s yearly hit rates from 1951 to 1968, and his life-
time average. The hit rates are shown as dots called “point estimates,” and
the vertical barsare called “95 percent confidence intervals.” These two con-
cepts are very important to understand at the outset because they will be
used again later to show why we can place high confidence in the results of
psi experiments.



34 MOTIVATION

45%

40% |-

g
30% | { [

Hit rate

5% | {
20% |

15% |

10% et

N M TN D 00O M [Ta - - -] =
333333333$$$$§$$$$ g
——————————————————
o
Year

Figure 3.1. Mickey Mantle’s yearly average hit rates and overall hit rate, with g5
percent confidence intervals shown.

The “point estimate” is the average hit rate, calculated from the number
of times at bat per year and the number of hits that year. It is called a
“point” estimate because an average is a single value, which implies high
precision. The problem is, we know that from one year to the next the num-
ber of times that Mantle was at bat differed. So if one year he was at bat only
ten times and got eight hits, his hit rate that year would be 8o percent. The
next year he might be at bat three hundred times and get one hundred hits
for a 33 percent hit rate.

If we paid attention only to the point estimate, we might think that Man-
tle’s degree of skill changed enormously from one year to the next. But as
soon as we know that he was at bat only ten times in one case, and three
hundred in the other, we understand that an 8o percent estimate, despite
being an exact 8o percent, is not a very good measure of his long-term per-
formance.

So besides the best estimate of performance—the point estimate—we
need something else to indicate the degree of confidence we can have in that
point estimate. And here is where the “95 percent confidence interval”
comes in. In general, a small confidence interval around a point estimate
means that the point estimate was based on lots of trials, or that the re-
peated observations were very similar to one another, or both.’ A large con-
fidence interval means that the point estimate was based on only a few
trials, or the repeated observations were very different from one another, or
both. The prefix “9§5 percent” means that we can be 95 percent sure that the
true, long-term skill level is somewhere in that range.

In figure 3.1 we see that Mantle’s performance varied over the years,
both in terms of point estimates and in our confidence in those point esti-
mates. In 1960, for example, Mantle’s hit rate was 27 percent, and we have
fairly good confidence that this was a pretty accurate reflection of his skill
level because the 95 percent confidence interval ranges from about 24 per-
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cent to 30 percent. We can tell from this that he was at bat lots of times, or
that his performance was highly consistent, or both. By contrast, in 1963, at
first glance it looks like he performed much better than in 1960 because his
point estimate was 32 percent. But by paying attention to the 95 percent
confidence interval, we see that he was not at bat many times, or his perfor-
mance varied wildly, or both, and we can only have confidence that his per-
formance was somewhere between 22 percent and 40 percent.

Now here is another important point: because the two 95 percent confi-
dence intervals for Mantle’s hit rates in 1960 and 1963 overlap each other,
we cannot say with confidence that the two hit rates actually differed from
each other. In other words, it is quite true that he hit 277 percent in 1960
and 32 percent in 1963 on average, but we have low confidence that this 5
percent difference (32 percent minus 27 percent) reflected a genuine differ-
ence in Mantle’s true performance level. The § percent may be attributable
to purely chance fluctuations. A statistician would say that in this case we
do not have confidence that the two measurements are significantly differ-
ent from each other. Saying that two values are “significant” means that, by
convention, we have at least 95 percent confidence that two observed values
reflect real underlying differences. This is equivalent to saying that the odds
against chance (that the two values are really the same) are twenty to one or
greater.

Now we are prepared to introduce another important concept. Notice
that at the right side of figure 3.1, Mantle’s “overall” hit rate is shown as 29
percent, with a very small confidence interval. This tells us with 95 percent
confidence that his actual lifetime hit rate was somewhere between 27 per-
cent and 31 percent. By considering all the data, we can be sure about Man-
tle’s true skill level within a range of 3 percent. Compare this with the 5
percent to 10 percent ranges that we had for any given year. In sum, combin-
ingdata increases our confidence in the true value of a measurement.

Psiand Baseball

What does all this talk about baseball have to do with psi performance? The
link is this: All forms of human performance vary widely from one moment
to the next, even among highly skilled players like Mickey Mantle. We could
not predict when Mantle would get a hit, and we certainly could not predict
when one of his hits might become a home run. But, of course, this does
not mean that he did not get hits or that home runs do not exist. What we
can do is form point estimates to measure performance at different times
and in different contexts and then calculate confidence intervals to deter-
mine how sure we can be about those performances.

This is precisely what we will do later as we review psi performance over
many experiments. We will discover that by combining thousands of
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people’s performances over hundreds of experiments, we can obtain very
high levels of confidence about the existence of psi.

AtBat: Joe Sixpack

So far we have seen how to obtain high confidence in a measurement. How
do we use that measurement to see if psi occurred in an experiment?

While the particular definitions of psi performance are different for each
kind of experimental design, the basic test ideas are the same: we compare
performance when psi was presumably used against what would happen if
psi weren’t used.

To illustrate, imagine that one day we decide to give a college baseball
player—let’s call him Joe Sixpack—a thrill by putting him in our major
league starting lineup. We let him play a couple of games to measure his
batting average, and we observe that Joe’s hit rate was about 25 percent. Joe
accomplished the amazing feat of getting a hit about one in four times at
bat. We can now compare Joe Sixpack to Mickey Mantle to see if Mickey re-
ally deserved all that acclaim.

Figure 3.2 shows the point estimates and 95 percent confidence intervals
for hit rates measured for Joe and Mickey, and for comparison, also for
Hank Aaron. We see that Joe’s performance was nowhere near as good as
either Mickey’s or Hank’s. His 95 percent confidence interval didn’t even
come close to overlapping Mickey’s and Hank’s confidence intervals. So we
can say with confidence that there is a significant difference between Joe’s
true skill level and Mickey’s or Hank’s skill level. We also see that the 95
percent confidence intervals for Mickey and Hank do overlap, so for them
we cannot say with confidence that their skills really differed.

33%
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Figure 3.2. Hit rate point estimates and 95 percent confidence intervals for
MickeyMantle, Hank Aaron, and a fictional average player.

Back to the Laboratory

Now imagine that we perform a psi experiment in the laboratory. We select
as our test subjects volunteers who claim no special abilities whatsoever. Un-
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like in baseball, in most lab experiments some “hits” can occur without any
cause, just by chance. So, say that the chance hit rate in this experiment is 25
percent, which is common in experiments requiring the participant to use
some form of ESP to select one correct target out of a group of four targets.

Now we run, say, a hundred such volunteers through the laboratory pro-
cedure, and instead of seeing the chance expected “hit rate” of 25 percent,
we observe a hit rate of 34 percent, an increase over chance of 9 percent.
Rather than getting a hit about one in four times “at bat,” we would be in
Mickey Mantle’s class, getting a hit about one in three times at bat.

If we find this result sufficiently intriguing, we might run the same ex-
periment several more times, each time with a new batch of one hundred
volunteers. If we continue to see the 9 percent advantage over chance, we
will gain confidence that the first experiment was not just a fluke, but a
fairly good measure of the average volunteer’s performance. If we also had
high confidence in the experimental design, meaning that we could be sure
no hints were given to the subjects, accidentally or intentionally, then we
would have produced a series of psi experiments that showed significant ev-
idence for psi.

Measuring the results of a psi experiment is analogous to our baseball
example because in both cases we are interested in comparing two condi-
tions: high versus low skill, and observed effects versus chance expectation.
With repeated measurements, we can create highly reliable estimates of
performance and judge whether the results obtained in the two conditions
are the same or different.

Variations

Variations in performance make repeated trials necessary when testing
human skills, and explain the need for replication in the experimental sci-
ences in general. Indeed, replication’ is universally accepted as one of the
most important criteria for scientifically establishing the existence of a
claimed phenomenon. Unfortunately, as in the baseball example, it’s not al-
ways possible to repeat and authenticate every event at will. This is espe-
cially true in the life sciences, where the objects of study are “open systems”
that react and change as a result of the experiment itself. Under these con-
ditions, obtaining successful replications based on just a few events is the
exception rather than the rule.

In a psi experiment, when someone gets a hit by selecting the one correct
target out of four possibilities, this is taken as evidence of one of two things:
ESP or chance. On the basis of a single trial, we have no way of knowing for
sure if the hit was a lucky guess or involved some ESP. Similarly, in base-
ball, when a batter gets a hit, we usually don’t have a clue whether that par-
ticular hit involved skill or dumb luck. It is only on the basis of long-term
averages that baseball skill or ESP can be measured with confidence.
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Shifting gears from skilled physical performance, which is directly ob-
servable, to mental performance like mathematics skill or ESP, which we
can only infer, we find that the process of replication suddenly becomes
more complicated.

Reproducibility

When we're dealing with claims for a subtle mental skill like ESP, the in-
ability to reliably produce experimental effects on demand makes it difficult
to establish the nature or even the reality of the phenomenon. For years this
has been the single biggest stumbling block for parapsychology. But this is
not exclusively a problem for ESP; it is widespread for most of the really in-
teresting problems in psychology, sociology, and medicine.

While there’s little question that many normal psychological phenom-
ena, such as conscious awareness and creativity, are “real,” attempting to
capture those phenomena with laboratory techniques can be exceptionally
frustrating. Psychologist Seymour Epstein summarized the situation for
conventional psychology in American Psychologist, the flagship journal of
the American Psychological Association:

Psychological research is rapidly approaching a crisis as the result of ex-
tremely inefficient procedures for establishing replicable generaliza-
tions. The traditional solution of attempting to obtain a high degree of
control in the laboratory is often ineffective because much human behav-
ior is so sensitive to incidental sources of stimulation that adequate con-
trol cannot be achieved. ... Not only are experimental findings often
difficult to replicate when there are the slightest alterations in conditions,
but even attempts at exact replication frequently fail.+

Earlier, psychologists ]. D. Bozarth and R. R. Roberts had surveyed 1,334
articles in standard psychology journals and found that only eight articles,
or 0.7 percent of the published studies, involved replications of previous
work. This means that practically no one ever bothers to repeat previous
studies. Considering the high scientific value placed on the ability to repeat-
edly demonstrate an effect, this is most perplexing, because it suggests that,
in general, psychologists are willing to accept the reality of a claimed effect
based on a single study, even though many psychological effects are known
to be exceptionally difficult to repeat. How can this be? How do we know
that a successful study published in a psychology journal wasn’t just a
fluke, or a mistake, or fraudulent?

Sociologist Harry Collins conducted an extensive study of replication in
science, in light of its importance in establishing the reality of a phenome-
non. He came to the surprising conclusion that not only are positive repli-
cations exceptionally rare in science, but
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Experiments hardly ever work the first time; indeed, they hardly ever
work at all. Thus, any sensible experimenter ought to expect that most of
what he or she does in the way of practical activity will be trial and
(mostly) error. It will comprise not proper experiments, but one prelimi-
nary run after another.®

Also contributing to the “crisis” of replication in the life sciences is the
fact that in most disciplines the scientific reward system places a high pre-
mium on original work and much less value on replications of previous
work. Indeed, many professional journals have editorial guidelines that pre-
clude the publication of “mere” replications.” As a result, when an occa-
sional replication is conducted, the design of the study tends to be
significantly altered from the original to provide the researcher with an op-
portunity to discover something new as well as to confirm previous find-
ings. Moreover, given the time and expense involved in conducting any
well-designed, rigorous experiment, repeating previous work exactly is usu-
ally considered a waste of resources.

A Paradox

So now we run headlong into a paradox: science places high value on repli-
cation of claimed effects, and yet for the most interesting phenomena, repli-
cations are surprisingly difficult to find. We will see later that the situation
is not quite as dismal for psi research, because psi is so curious and repre-
sents such a huge challenge to scientific assumptions that hundreds of in-
vestigators over the years have conducted thousands of replication studies.

An engaging analogy to this paradox was noted by former undersecre-
tary of the army Norman Augustine in his analysis of the defense contract-
ing business:

Were one to examine the relationship between the amount of testing that
is required of a newly developed item and the complexity of that item, it
might not be unreasonable to expect that the less complex the product
the less testing it requires. . . .

[However,] the correlation is not direct but rather is inverse. . . . Thus,
one finds that the amount of testing needed decreases as an item be-
comes more complex. . . . Relatively simple unguided artillery projectiles
somehow demand literally thousands of test rounds, whereas a new in-
tercontinental ballistic missile needs only a few handfuls of test flights to
demonstrate its adequacy.®

In other words, simple, cheap, not-very-interesting but easy-to-demon-
strate effects are replicated to exhaustion, whereas the really interesting,
complex, and difficult-to-demonstrate effects are hardly ever replicated. We
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are all familiar with experiments designed to illustrate the force of gravity
and the “blind spot” in human vision. These have been replicated untold
thousands of times; the replications provide a sense of comfort that if we do
such and such, we’ll get this or that familiar response.

Because of their repeatable stability, these effects are considered real,
reasonable, and self-evident. If this same degree of stability cannot be easily
demonstrated in a high-school physics or psychology class for a more un-
usual effect, like psi, then the reality of the effect is suspect.

Why Replication Can Be Difficult

Psi effects do not fall into the class of easily replicated effects. There are
eight typical reasons why replication is difficult to achieve: (1) the phenome-
non may not be replicable; (2) the written experimental procedures may be
incomplete, or the skills needed to perform the replication may not be well
understood; (3) the effect under study may change over time or react to the
experimental procedure; (4) investigators may inadvertently affect the re-
sults of their experiments; (5) experiments sometimes fail for sociological
reasons; (6) there are psychological reasons that prevent replications from
being easy to conduct; (7) the statistical aspects of replication are much
more confusing than most people think; and (8) complications in experi-
mental design affect some replications.

Since all these points help explain why psi phenomena have traditionally
been so difficult to establish, let’s examine each point in detail.

NONREPLICABLE PHENOMENA

Some phenomena simply cannot be reproduced at will. Observation of a
spontaneous or rare event such as a supernova, a meteor, or ball lightning
cannot be repeated on demand. As a result, such phenomena are often dif-
ficult to establish as “real” Even fairly well documented effects like ball
lightning are still considered doubtful by some scientists because descrip-
tions of the effect seem to defy known scientific principles. Ball lightning
appears to be a highly energized plasma, generally spherical in shape and
about the size of a basketball. It exhibits peculiar, unpredictable effects,
such as floating around a room, displaying apparently “willful” behavior at
times, and sometimes causing great destruction when it discharges.
Countless other reports have resisted scientific study, including sightings
of unidentified flying objects (UFOs) and mysterious animals (e.g., the Loch
Ness Monster and Bigfoot) and the formation of crop circles. Directly reflect-
ing the importance of replication in science, such spontaneous events are
usually classified as paranormal, hallucinations, or hoaxes. It is interesting
to consider, however, that people who think they have witnessed a UFO, or a



Replication ) 41

ghost, or a Bigfoot, tend to become convinced of such phenomena because
of their experience, whereas those who have not seen them find it difficult to
believe. As we shall see later, the old saying “I'll believe it when I see it” is
only half the story. It’s equally true that “I'll see it when I believe it.”

Some nonreplicable phenomena are not particularly rare but are uncon-
trollable. Today’s weather forecast is a notoriously poor predictor of the
weather next week because of the incredible complexity of the global envi-
ronment.

Another type of nonreplicable phenomenon is the “nonphenomenon.”
In late 1987 some scientists reported finding higher than expected levels of
oxygen in a sample of air trapped in a piece of million-year-old amber. The
report was appealing because it offered an explanation for why dinosaurs
were able to grow to such huge proportions and flourish (huge animals
need lots of oxygen). Another group of scientists tried to repeat the experi-
ment with new samples of amber and found normal levels of oxygen. Be-
cause the original “inflated oxygen effect” was not replicated, it was
considered more likely that the original claims were due to contamination,
or to a measurement error, or to an incorrect set of assumptions. The “non-
phenomenon” is how some skeptics have (in the past) categorized claims of
psi phenomena.

INCOMPLETE KNOWLEDGE

Some experiments are difficult to replicate because the nuances of experi-
mental procedures can be difficult to capture in words. Psychologist
Michael Polanyi introduced the concept of tacit knowledge to refer to infor-
mation that cannot easily be communicated verbally.> Hunches and intu-
itions are examples of tacit knowledge; they are often things learned from
direct experience and training. In the words of psychologists Robert Rosen-
thal and Ralph Rosnow:

... The scientist who fails to replicate a device or an experiment, whether
in behavioral or natural science, may conclude that the claimed phenom-
enon is not replicable—which, of course, is one possibility. It is also pos-
sible that the scientist did not carry out the study “properly” because he
or she did not have the benefit of tacit lowledge.”

The effects of tacit knowledge are easily seen when following cookbook
recipes. Anyone who has tried to follow a recipe without knowing in ad-
vance how the dish is supposed to turn out lnows only too well that printed
instructions are woefully incomplete. Even if each written step is procedu-
rally complete, the “tricks of the trade” that make the difference between a
gourmet’s delight and something the dog won'’t touch are difficult to learn
without, say, apprenticing to a master chef for several years.
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Indeed, many skills require more than pure intellectual knowledge. Play-
ing a musical instrument, carpentry, and gymnastics, for example, are skills
that demand long hours of kinesthetic practice beyond the intellectual mas-
tery of the task. Kinesthetic knowledge is nearly impossible to convey with
words, as anyone knows who has tried to describe how to ride a bicycle.

Because laboratory procedures are roughly similar to cookbook recipes,
it’s not surprising that laboratories have their equivalents to gourmet chefs.
Some people have “golden hands” and are legendary for their ability to
make things happen in the laboratory. Others are disasters waiting to hap-
pen. Tacit knowledge in laboratory procedures seems to play an especially
crucial role when psychological behavior is being studied, because the in-
terpersonal behaviors of experimenters and participants have to be taken
into account.

In psi research, the problem is further compounded. For example, in a
clairvoyance experiment, the researcher has to carry out strict, double-blind
procedures to prevent any normally sensed information about the target
from reaching the participant. And he or she has to ensure that the partici-
pant cannot discover information about the target by fraudulent means.
Moreover, natural biases on the part of the participants and the experi-
menters have to be controlled to prevent revealing clues about the target,
and so on. These and many other design aspects must be carefully moni-
tored by the main investigator and the assistant experimenters.

STocHASTIC AND REACTIVE EFFECTS

Replication may be difficult to achieve if the phenomenon under study is
inherently stochastic, that is, if it changes with time. Moreover, the phe-
nomenon may react to the experimental situation, altering its characteris-
tics because of the experiment. These are particularly sticky problems in the
behavioral and social sciences, for it is virtually impossible to guarantee that
an individual tested once will be exactly the same when tested later. In fact,
when dealing with living organisms, we cannot realistically expect strict sta-
bility of behavior over time. Researchers have developed various experi-
mental designs that attempt to counteract this problem of large fluctuations
in behavior.

Replication is equally problematic in medical research, for the effects of
adrug as well as the symptoms of a disease change with time, confounding
the observed course of the illness. Was the cure accelerated or held back by
the introduction of the test drug? Often the answer can only be inferred
based on what happens on average to a group of test patients compared to a
group of control patients.

Even attempts to keep experimenters and test participants completely
blind to the experimental manipulations do not always address the sto-
chastic and reactive elements of the phenomena under study. Besides the
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possibility that an effect may change over time, some phenomena may be
inherently statistical; that is, they may exist only as probabilities or tenden-
cies to occur.

EXPERIMENTER EFFECTS

In a classic book entitled Pitfalls in Human Research, psychologist Theodore
X. Barber discusses ten ways in which behavioral research can go wrong."
These include such things as the “investigator paradigm effect,” in which
the investigator’s conceptual framework biases the way an experiment is
conducted and interpreted, and the “experimenter personal attributes ef-
fect,” where variables such as age, sex, and friendliness interact with the
test participants’ responses. A third pitfall is the “experimenter uninten-
tional expectancy effect”; that is, the experimenter’s prior expectations can
influence the outcome of an experiment.

Researchers’ expectations and prior beliefs affect how their experiments
are conducted, how the data are interpreted, and how other investigators’
research is judged. This topic, discussed in chapter 14, is relevant to under-
standing the criticisms of psi experiments and how the evidence for psi
phenomena has often been misinterpreted.

SocioroGicAalL FACTORS

Science is a social activity, and replication involves certain sociological fac-
tors. Any scientist making unexpected claims must interest other re-
searchers in trying to replicate those effects. Otherwise, the scientist
becomes a lone wolf howling into the wind. Lone wolves can howl] all they
like, but they’re generally not taken very seriously.

The lone-wolf tactic was used in a 1995 Newsweek cover story on the para-
normal. That story will be examined in more detail later to illustrate how
the media often distort the facts about psi research. Here we are just con-
cerned with a statement in the article that independent researchers have
not been able to reproduce the psychokinesis (mind-matter interaction) ef-
fects reported by Professor Robert Jahn’s laboratory at Princeton Univer-
sity. The exact phrase used in the article was “Other labs, using Jahn'’s
machine, have not obtained his results.”"

If true, this is an important criticism, because it implies that a lone re-
searcher’s results might be due to error or fraud. The statement, however, is
pure fiction. As we will see in chapter 8, Jahn’s research has been replicated
by more than seventy researchers worldwide, both before and after Jahn pro-
duced the main body of his work. Jahn is not a lone wolf, but the social con-
sequences of the implication are powerful persuaders of popular opinion.

To distinguish the lone wolves from the properly socialized wolf packs,
skeptics have invented labels like “pseudoscience” and “pathological sci-
ence.” Terms such as these have been used to refer to psi research in im-
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portant scientific journals like Science and Nature. Such labels suggest that
the lone wolf cannot be trusted, or is sloppy or incompetent.

Labels like “pseudoscience” are valued rhetorical tactics of extreme skep-
tics because they help reduce the pain of cognitive dissonance (that is, the
pain caused by getting stuck in the mental loop: “the evidence looks good,
but it can’t be real, but I can’t find the problem, but . .. ”). Unfortunately,
the fear of attracting such labels also makes it difficult for more convention-
ally minded scientists to take psi experiments seriously. They worry about
being tainted by the pseudoscience label, and they may also worry that their
reputations will suffer if their colleagues suspect their interests.

An excellent illustration of this is the case of the distinguished physicist
John Wheeler. Wheeler is deeply interested in the problem of the observer
and the observed in quantum theory. He has waxed poetic about the impli-
cations of quantum theory, writing, for example, that “There may be no
such thing as the ‘glittering central mechanism of the universe’ to be seen
behind a glass wall at the end of the trail. Not machinery but magic may be
the better description of the treasure that is waiting.”

One might think that Wheeler would be sympathetic to psi research.
After all, psi research is also concerned with trying to understand the pecu-
liar interactions between the subjective and the objective. And yet, as part of
his published contribution to an American Association for the Advance-
ment of Science symposium on the role of consciousness in the physical
world, Wheeler felt compelled to add a postscript entitled “Drive the pseu-
dos out of the workshop of science”:

The author would be less than frank if he did not confess he wanted to
withdraw from this symposium when—too late—he learned that so-
called extrasensory perception ... would be taken up in one of the pa-
pers. How can anyone be happy at an accompaniment of pretentious
pseudoscience who want to discuss real issues about real observations
in real science?

Like Wheeler, very few scientists would be happy about being associated
in any way with the dreaded label “pseudoscience.” Besides incurring the
fear and loathing of the mainstream, those conducting research on topics
stamped “pseudoscience” may find that funding sources mysteriously dry
up, journals refuse to publish their research, and opportunities for academ-
ic tenure vanish.

The difficulty of getting scientists to attempt to replicate, or even pay at-
tention to, psi experiments is related to what Thomas Gold of Cornell Uni-
versity has called the “herd effect.” This is the tendency for scientists (or
any people, for that matter) to cluster together in groups where only certain
ideas or techniques are acceptable. A scientific herd forms for essentially
the same reason that sheep form a herd—to protect individuals. It is very



Replication 45

risky for one’s career to stand apart from the herd, given the rapidly dimin-
ishing likelihood that one can continue to practice science outside the herd.
Without exception, scientists who conduct psi research are high risk-takers,
because the academic world lets them know very quickly that “we don’ttake
kindly to strangers in these here parts.”

PsycHoLoGiIcAL FACTORS

It is well known that most scientists are “theory-driven” rather than “data-
driven.” This means that scientists are uncomfortable with “facts” unless
some theory can explain them. Parapsychological “facts” are uncomfortable
because there are no well-accepted explanations for why the facts should
exist. This does not mean that no scientific theories of psychic phenomena
exist; actually, there are dozens. It is the adequacy of the theories that is in
question.

Being theory-driven also means that scientists fail to see data that contra-
dict their theoretical expectations. This does not mean that they fail to un-
derstand the data, but rather that they have a strong tendency literally not to
perceive the offending data. As discussed in some detail in chapter 14, a sub-
stantial body of conventional psychological research supports this strong
consequence. Witnessing this effect in action is truly astonishing. It is like
trying to get a dog to look at something that you know he will find interest-
ing. “There it is! Look at the evidence there!” Where? [ don’t see anything.
“There I say. Look where I'm pointing, not at my hand!” Nope, I don’t see
anything.

Another consequence of being theory-driven is reflected in the well-
worn phrase “Extraordinary claims require extraordinary evidence.” This is
probably a good rule of thumb, but the problem is that different people
have very different ideas about what “extraordinary” means. In fields with
unusual claims and weak theories, like parapsychology, cold fusion, or
homeopathy, enormous amounts of evidence are required. In fields with
equally unusual claims but with strong theoretical backing, like the idea of
nonlocal correlations in quantum mechanics, a relatively tiny amount of ex-
perimental evidence is required.

The consequence for experimental replication is that the degree of repli-
cation, the ease of replication, and even the requirement for replication are all
influenced by the presence and strength of existing theory. This translates
into the psychological condition of expectation.

Another psychological factor is that the quality of an experiment is in the
mind of the beholder. When people with different degrees of personal be-
lief in a hypothesis are asked to assess the quality of an identical set of stud-
ies, the people who believe in the hypothesis see that set of experiments as
obviously competent, whereas the people who do not believe the hypothesis
see the same set of experiments as obviously flawed. The consequence for
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psiresearch is that confirmed skeptics always feel justified in rejecting pos-
itive replications because they always see the methodology as flawed,
whether it is actually flawed or not!

Still another psychological factor is the finding that preexisting beliefs
persist regardless of new evidence to the contrary. For example, some scien-
tists have claimed that they found no evidence of psychic effects in their ex-
periments, and yet when their own data were reanalyzed later, clear
evidence was found. One case is Professor John E. Coover, from Stanford
University, who was one of the first academic scientists to conduct ESP
tests in the early twentieth century. In his tests of people’s ability to guess
the suit of playing cards, he found a 30.1 percent hit rate, whereas 25 per-
cent would be expected by chance. His conclusion was that

Since [the result] lies within the field of chance deviation, although the
probability of its occurrence by chance is fairly low, it cannot be accepted
as a decisive indication of some cause beyond chance which operated in
favor of success in guessing.”

And yet, researchers who reexamined Coover’s publications many years
later found that these experiments actually produced positive evidence for
ESP with odds against chance of 160 to 1.

Another example is Dr. James Kennedy, a skeptical psychologist who
tried to replicate J. B. Rhine’s work with ESP cards in the late 1930s.
Kennedy's design involved 204 subijects, and he described his results as
“entirely negative.” The actual results, in a series testing for telepathy, were
odds against chance of ten million to one.”

A third example is psychologist Dr. Susan Blackmore, a skeptic of psi
phenomena who reported nineteen psi experiments in her doctoral disser-
tation, five of which achieved statistical significance (that is, each of these
studies resulted in odds against chance of twenty to one or greater). Dr.
Blackmore has repeatedly claimed that because she obtained mostly nega-
tive results in her own psi research, and was unable to replicate her occa-
sional successful experiments, she was driven by her experiences to
become a skeptic. Yet the odds against chance of obtaining five successful
experiments out of the nineteen she conducted for her doctoral work are
five hundred to one!*®

Still another example is Professor Ray Hyman, a long-term critic of para-
psychology, who in a review of telepathy tests rejected thirteen out of
twenty-four experiments on the grounds that they were statistically non-
significant. And yet, when the data from those thirteen “nonsignificant”
replications were combined into one grand experiment, they produced an
overall result that was statistically significant.”

What these examples show is that beliefs strongly affect the perceived
success or failure of replications. The lesson is that just as we should be
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skeptical of strong proponents of psychic phenomena who claim to get con-
sistently positive results, we should also be skeptical of those opponents
who claim that they consistently see only negative results.

STATISTICAL FACTORS

Take an arbitrary experiment with, say, fifty subjects. Let’s assume that this
experiment produced a statistically significant result (again, consider this to
mean a successful result with odds against chance of at least twenty to one).
Now, you plan to run an exact replication of this experiment, again using
fifty subjects. The question is, what is the probability that if you run the
exact same experiment, with fifty new subjects, you'll get another success-
ful outcome?

When experienced experimental psychologists and professional statisti-
cians were asked this question, they gave answers ranging between 8o and
9o percent. That is, they thought there was an 8o percent to 9o percent
chance that the replication study would be successful.*

It turns out that the correct answer is only about 50 percent. In other
words, in a faithful replication of a previously successful study, using ex-
actly the same number of subjects, you will obtain another successful result
only half the time (this is a consequence of something called the “power” of
a statistical test). This may seem odd, because it certainly seems that if you
do an exact repetition of a successful study, the replication ought to be suc-
cessful as well. But it is not so.

The reason is that experiments involving human beings never turn out
exactly the same way twice, and the statistical implications of evaluating ex-
periment results are not always obvious even to experienced experimental-
ists and statisticians. One of the consequences of understanding the nature
of replication is an awareness that skeptics who demand extremely high
rates of repeatability for psi experiments simply do not understand the sta-
tistics of replication.

Another statistical issue has been discussed by University of California
statistician Jessica Utts.* She uses the example of a genetic-engineering ex-
periment to show why we cannot have high confidence in an experiment if
we run too few trials. Suppose, she asks, that we find that seventy out of one
hundred births that were genetically designed to produce boys actually re-
sulted in boys. This is a success rate of 7o percent instead of the 51 percent
average rate expected by normal population birth rates.

This experiment with a 7o percent success rate would result in odds of
ten thousand to one that the genetic-engineering method was better than
the chance expected rate. This would convince most scientists that the ge-
netic-engineering method was effective.

Now suppose that a skeptic came along and tried to replicate this experi-
ment, but only checked ten births. To his surprise, he found seven boys,
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also for a 70 percent success rate. The problem is that because the smaller
experiment had less statistical power (remember, fewer trials provide less
confidence in the point estimate), this would result in odds against chance
of only five to one. Since by convention we need odds against chance of at
least twenty to one to claim a statistically significant result, the skeptic
could loudly proclaim that the replication was a failure. Scientists have lost
research grants based on such faulty proclamations.

In other words, if we focused only on whether the odds against chance in
an experiment were greater than twenty to one, the second experiment
would be considered a failure even though it found exactly the same male
birth rate of 7o percent as the first study!

ExPERIMENTAL DESIGN FACTORS

Some skeptics have claimed that as experimental quality improves, the evi-
dence for psychic effects will decrease. The implication is that if we run per-
fect, high-quality experiments, we will never get systematic evidence for psi
effects. This is a potentially valid criticism, but it has been tested (as we will
see in later chapters) and does not hold up under scrutiny.

No experiments are absolutely immune from design flaws, and not all
flaws are created equal. One valid type of flaw is an artifact that can be
demonstrated to cause the observed results. This is sometimes called the
“smoling gun” flaw. Another type of experimental flaw is a “plausible alter-
native” to the hypothesis. This is something that can plausibly account for
the observed results, like the smell of bumt gunpowder, even if a smoking
gun itself cannot be found.

But not all proposed flaws are valid. One invalid flaw is the so-called
“dirty test tube.” This is essentially an assertion that the experiment was not
perfect, and therefore some hypothetical “dirt in the test tube” might ac-
count for the observed effect. Alleging the presence of such a flaw is an in-
valid criticism because it is “nonfalsifiable.” In other words, we can't test
whether some unspecified dirt somewhere might have made an important
difference in the experiment. The real issue in criticisms of experimental
methodology is whether claimed flaws in fact caused the observed results. If
they did not, then claims for dirt in the test tube are inconsequential,
whether or not the dirt ever existed in the first place.

How MANY REPLICATIONS ARE NEEDED?

Now that we have a better understanding of the need for replications, and
we understand some of the difficulties involved in conducting replications,
let’s say we do a psi experiment and get a positive result. Would that one ex-
periment convince anyone that psi is real? This depends to a large degree
on the claim. For example, say a group of confirmed skeptics did an experi-
ment with a yogi who claimed he could levitate. And say the experiment



L L . '

Replication 49

was shown on live TV, and the yogi levitated as claimed, and the skeptics
were clearly shocked because they didn’t believe such a thing was possible.
Some people might become convinced that levitation was real. One as-
sumes, of course, that the experimental procedures precluded fraud as an
explanation. Buteven then, because prior beliefs drive what we can see, it is
likely that the skeptics would not believe their eyes and would end up dis-
counting the levitation as a trick.

In the early days of psi experiments, skeptics insisted that “it would be
sufficient . . . to convince them of ESP if a parapsychologist could perform
successfully a single ‘fraud-proof’ experiment.”** But even the skeptics soon
saw that this was a mistake, because no experiment is perfect, and a flaw in
a single critical study might be overlooked. In addition, experimental re-
sults in the empirical sciences are often reported in terms of probabilities, or
as odds against chance for one or another hypothesis. Thus, if a single ex-
periment obtained odds against chance of a thousand to one, that seems
pretty impressive, but such results could have occurred, by definition,
purely by chance one in a thousand times. Most scientists would not be
willing to change their beliefs about the nature of the world on the basis of a
single experiment that produced odds against chance of a thousand to one.
Or would they?

Sometimes, when an effect is predicted on the basis of a well-respected
theory, or when the people reporting the effect are prominent scientists, or
when the claim is not too remote from accepted scientific knowledge, then
just one or two successful studies can convince scientists that a claimed ef-
fect is real. A striking example is the evidence upon which the “omega-
minus” particle was accepted in physics. The omega-minus particle was
considered to be “found” on the basis of only two events out of a total of
nearly 200,000 experimental trials. In other words, an event with an ex-
tremely poor replication rate—observed only once in a hundred thousand
times—was still considered sufficient to convince most physicists that the
particle was real.

Returning to the world of psi phenomena, what if we conducted a second
experiment and it too produced odds against chance of, say, one thousand
to one? It is unlikely that two such experimental results, both with high
odds, could be obtained by chance alone. Perhaps some scientists might
begin to take notice. What about three successful experiments? A dozen?
Where do we draw the line?

The presumption that an experiment must work every single time with-
out fail is clearly too strong a requirement for any phenomenon involving
human performance. We do not expect baseball legends to bat a thousand,
so why should we require even better performance for psychics? Softening
this requirement, however, opens the question of degrees of replication.
This is a troublesome issue, for the degree of replication required to estab-
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lish an effect is closely related to how strange that effect is supposed to be.
And the “strangeness” of an effect is directly related to how much the ob-
served phenomenon deviates from theory. This is equivalent to saying how
far it deviates from our prior expectation, and this in twrn raises the issue of
how to measure degrees of replication, and what counts as evidence.

Skeptical British psychologist Mark Hansel proposed the following
recipe for “how much evidence” would be required to convince him that
something interesting was going on:

If aresult is significant at the .o1 level [that is, odds against chance of one
hundred to onej and this result is not due to chance but to information
reaching the subject [by psi], it may be expected that by making two fur-
ther sets of trials the antichance odds of one hundred to one will be in-
creased to about a million to one, thus enabling the effects of ESP—or
whatever is responsible for the original result—to manifest itself to such
an extent that there will be little doubt that the result is not due to
chance.*

Thus, Hansel claimed that if an experiment producing odds against
chance of one hundred to one could be repeated three times with the same
or greater odds in each test, he would be satisfied that the result was not
chance. Hansel would be pleased to know that this has been achieved
dozens of times, in numerous categories of psi experiments. This is why in-
formed skeptics today agree that chance is no longer a viable explanation
for the results obtained in psi experiments.

How do we know that psi experiments have been replicated? This leads
to the idea of meta-analysis—the analysis of analyses.
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Meta-analysis

[Meta-analysis]| is going to revolutionize how the sciences . . . handle
data. And it’s going to be the way many arguments will be ended.

THOMAS CHALMERS

entific evidence, we need ways of measuring how much replication
has taken place. The technique most widely accepted today is called
meta-analysis—the analysis of analyses.

Conceptually, meta-analysis is simple. Taking the example of baseball, we
have high confidence that Mickey Mantle was an unusually good baseball
player because his lifetime batting average was about 30 percent. Our confi-
dence is not based on his performance in a single game, but on the long-
term average of thousands of times at bat, and thousands of hits. By
comparison, in a single psi experiment, one person’s outstanding perfor-
mance would hardly give us confidence that the performance was more than,
say, an interesting coincidence. The same person’s consistently successful
performance over thousands of tests would be much more convincing.

Let’s say we wanted to judge whether Michael Jordan of the Chicago
Bulls or Clyde Drexler of the Houston Rockets was a better basketball
player, in terms of points scored per game. Figure 4.1 shows the points
these two players scored in games played from November 3, 1995, to April
18, 1996. To judge who was the better player, let’s say we sent our trusty an-
alyst, Joe Sixpack, to see some of the games and keep track of how many
points the two players scored. If Joe attended only the seven games when
Drexler happened to score more points than Jordan (for example, on De-
cember 2, 1995, Drexler scored forty-one points and Jordan thirty-seven
points), Joe’s reasonable conclusion would be that Drexler was a better
player than Jordan.

B ecause independent replication is the key to producing acceptable sci-
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Figure 4.1. Points scored per game by Michael Jordan and Clyde Drexler, in
games played from November 3, 1995, to April 18, 1996.

We would be skeptical of Joe’s conclusion, but only because when we
saw the two players’ performance over many games, we would see that Jor-
dan almost always scored higher than Drexler. In fact, when we considered
all the games played from November 3 to April 18, we would immediately
see that Jordan’s average was clearly better than Drexler’s. This shows how
repeated measurements increase our confidence in the evidence we use to
form judgments, whether we are interested in basketball players or psi per-
formance.

We may also be interested, not in how any particular player performs,
but in how an entire team performs. For example, a combined batting aver-
age for a baseball team would give us some indication of how the team per-
forms in general. In a psi experiment, the equivalent would be to combine
the performances of many people, each of whom participated in multiple
experimental trials. Combining results in this way enables us to judge psi
performance among groups.

Science is primarily interested in generalizations and lawful tendencies
rather than unique events. This is because part of the goal of science is to be
able to understand and describe phenomena accurately enough to predict
future events. By definition, single-shot or totally spontaneous events are
unpredictable.

What meta-analysis allows us to do is ask even higher-level questions,
such as how an entire baseball league performs. Here we examine the results
not from just one player, or from a group of players on a given team, but
from groups of players on groups of teams. Now we are interested in base-
ball performance in general, independent of a particular team or player.

For psi experiments, we can ask questions not only about how an indi-
vidual performed, or how a group of individuals performed in a given ex-
periment, but how people perform in general across many experiments.
Asking “meta” questions allows us to develop higher confidence about per-
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formance in general without getting bogged down in the specifics of individ-
uals, or groups of individuals. The more data, the higher the confidence.

Reviewing Research

Measuring replication rates across different experiments requires that re-
search be reviewed in some fashion. Research reviews can be classified into
four types. A type 1 review simply identifies and discusses recent develop-
ments in a field, usually focusing on a few exemplar experiments. Such re-
views are often found in popular-science magazines such as Scientific
American. They are also commonly used in skeptical reviews of psi research
because one or two carefully selected exemplars can provide easy targets to
pick apart.

The type 2 review uses a few research results to highlight or illustrate a
new theory or to propose a new theoretical framework for understanding a
phenomenon. Again, the review is not designed to be comprehensive but
only to illustrate a general theme.

Type 3 reviews organize and synthesize knowledge from various areas of
research. Such narrative reviews are not comprehensive, because the entire
pool of combined studies from many disciplines is typically too large to con-
sider individually. So again, a few exemplars of the “best” studies are used
to illustrate the point of the synthesis.

Type 4 is the integrative review or meta-analysis, which is a structured
technique for exhaustively analyzing a complete body of experiments. It
draws generalizations from a set of observations about each experiment.’

Integration

Meta-analysis has been described as “a method of statistical analysis
wherein the units of analysis are the results of independent studies, rather
than the responses of individual subjects.” In a single experiment, the raw
data points are typically the participants’ individual responses. In meta-
analysis, the raw data points are the results of separate experiments.

The basic ideas of meta-analysis have been around since the 1930s, but
over the last few decades the techniques have been refined and clarified.
Today meta-analyses have exploded in popularity because the behavioral,
social, and medical sciences were all in the same boat: they needed a
method of formally determining whether the highly variable effects mea-
sured in their experiments were replicable.’

Because meta-analysis is used to combine data from a group of similar
experiments, the technique involves some reevaluation of the original data.
In some cases, originally reported results are recast into statistics that are
amenable to making a grand combination. The next step is coding and
quantifying the experimental procedures, including factors such as the type
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of controls, where and when the reports were published, the number of test
participants, and so on.

Then, these results are examined to see if there are any clear patterns
among the studies. As mentioned before, skeptics have long maintained
that better-controlled studies would show smaller effects, implying that all
psi effects are accidents due to poorly controlled experiments. Meta-analy-
sis allows such an assertion to be tested by examining how study quality is
related to the actual results of each experiment.

Accuracy

Meta-analysis provides a much more accurate assessment of a body of re-
search than the traditional descriptive or narrative literature review. In
studying the idea that meta-analysis is more accurate than a single analysis,
psychologists Cooper and Rosenthal discovered that reviewers who rely on
the traditional narrative literature review can reach conclusions that are com-
pletely contrary to what the data actually reveal by use of meta-analysis.¢ This
is because after reading a literature review, which typically describes each
study in only a paragraph or two, we are left with lots of disconnected details
that are difficult to integrate into meaningful statements. With meta-analy-
sis, there is a single, quantitative measurement of the effect of interest.

Some critics of meta-analysis (critics are everywhere) have argued that
these integrative techniques can be biased or oversimplified* Such criti-
cisms are answered by noting that meta-analysis requires explicit details of
how the analysis was performed, thus allowing independent analysts to
confirm the evaluation. Also, when we use all the relevant studies in the
analysis rather than just the “good” studies, most of the problems related to
reviewer bias are prevented.

Apples and Oranges

Critics also have argued that because meta-analysis combines results from
a wide variety of studies, it is actually a way of mixing “apples” and “or-
anges.”® Is it valid to generalize about effects of interest by combining stud-
ies employing different experimenters, different experimental designs, and
different subjects?

The answer is yes, it is valid to combine apples and oranges if we wish to
discover what is general about both, namely, something about fruit. When a
series of psi experiments are combined, the apples and oranges are repre-
sented by the slight differences among the studies, but the common effect
in all studies—the fruit—is psi.

Another criticism of meta-analysis is that authors tend to report only
studies with significant results and leave the nonsignificant studies unpub-
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lished. This is called the file-drawer problem, referring to reports of unsuc-
cessful studies that may be languishing forgotten in the back of re-
searchers’ file cabinets.” If the size of this hidden file drawer is large, it
tends to inflate the estimate of an overall effect. If researchers publish only
their successful studies, we will come to the unavoidable conclusion that all
studies are successful. And this may or may not be true. We discuss the file-
drawer problem in more detail later, including ways of measuring its im-
pact on the meta-analytic outcome.

Take an Aspirin

Figure 4.2 reproduces the results of a meta-analysis of twenty-five medical
studies investigating whether aspirin helps reduce heart attacks. The analy-
sis was first reported in the British Medical Journal in 1988. The result of the
analysis was widely described in the news media as a medical break-
through, and in 1990 a contributor to the prominent journal Science used it
as an example of how to perform a meta-analysis.?
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Figure 4.2. Results of twenty-five studies examining whether aspirin reduces
heart attacks. Only five of the twenty-five studies were individually “successful,”
but overall—shown as the right-most point estimate—there is no doubt that as-
pirin really does have therapeutic value.

In the figure, the point estimate showing the result of each study is the
ratio between the effect of active treatments versus no treatments, and the
confidence intervals are 99 percent. Thus a value of 1.0 in this figure
means that the treatment was no better than the control in reducing heart
attacks. A value of less than 1.0 means that the treatment was better than the
control (because the treatment resulted in fewer heart attacks).

The main point for the present discussion is the observation that only
five of the twenty-five studies rejected chance with g9 percent confidence.
That is, considered individually, the majority (80 percent) of the studies are
“failures” because their confidence intervals included 1.0. A reviewer who
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was skeptical of aspirin’s ability to reduce heart attacks might examine
these individual studies and go away unimpressed, confident that there was
no evidence that aspirin has any clear therapeutic value.

But notice that when the results of all the studies are combined, the over-
all result (shown at the right end of the graph) is above the 1.0 chance line,
at about 0.75, and the tiny error bars clearly exclude chance. Thus, even
though the effect is uncertain when considered in individual experiments,
it was widely advertised (and rightly so) that taking aspirin really does make
a significant difference.

In other words, the aspirin effect was declared to be “real” based on the
combined results of all studies. This is exactly what meta-analysis has done
for psi experiments. Considered individually, some psi experiments have
been successful but the effects did not appear to be easily repeatable. This
uncertainty—along with a lack of theories predicting psi effects—has fu-
eled the skeptics’ doubt for over a century. But when studies are combined,
there is no doubt that the psi effects are real.

How Hard Is Hard Science?

It is often assumed, especially by physicists, chemists, and other re-
searchers in the “hard sciences,” that the degree of research consistency in
the hard sciences is much greater than in the softer sciences such as psy-
chology. After all, when a physicist measures something, like the weight of
a steel bar, it is usually an extremely stable, extremely precise measure-
ment. Anyone, anywhere, using the proper equipment, should be able to
replicate the measurement. The hard sciences often deal with relatively tiny
amounts of measurement error, which provides the scientists with high
confidence that their observed effects are real. Remember, stability of mea-
surement allows consensus agreement to form.

By contrast, when a psychologist tries to measure some aspect of human
behavior, or a sociologist tries to measure some aspect of society, the mea-
suring tools—questionnaires, surveys, and psychophysiological measure-
ments—require statistics to make sense of the resulting data. This is
because random variation, the “noise” in living systems, tends to be huge.

Thus, differences in accuracy and precision of measurement are the pri-
mary basis for the distinctions drawn between the hard and the so-called
soft sciences. But now there is reason to believe that the assumed differ-
ences have been vastly exaggerated. Using meta-analytic techniques, psy-
chologist Larry Hedges of the University of Chicago discovered a surprising
result: some experiments in the soft sciences are as replicable as those in
the hard sciences! According to Hedges:

Research results in the social and behavioral sciences are often conceded
to be less replicable than research results in the physical sciences. . ..
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Comparison [of the consistency of research results in physics and the so-
cial sciences) suggests that the results of physical experiments may not
be strikingly more consistent than those of social or behavior experi-
ments. The data suggest that even the results of physical experiments
may not be cumulative in the absolute sense by statistical criteria.?

By “cumulative,” Hedges meant the degree to which measurements
among replicated experiments tend to agree. Hedges studied the issue of
how much consistency should be expected in replicated experiments.
Although there is no technically precise answer to this question, Hedges ar-
gued that one way to judge an acceptable degree of empirical cumulative-
ness is to compare the observed effects in the behavioral sciences with what
is observed in the hard sciences. In particular, Hedges examined empirical
replication rates in a discipline known for its quality of research and ele-
gance of theory—particle physics. He concluded that

social science research may not be overwhelmingly less cumulative than
research in the physical sciences. In fact, the evidence shows several par-
allels in the reviews of social and physical science domains. Experimental
results are not always consistent by statistical criteria. About 45% of the
reviews in both domains exhibited statistically significant disagreements
when no studies were omitted from the results.”

This is a remarkable conclusion, for it states that even in particle
physics, one of the most rigorous, well-funded, and hardest of the hard sci-
ences, the actual replication rates are comparable to the replication rates ob-
served in the soft, pliable world of the behavioral sciences.

To illustrate, let’s consider a publication of the Particle Data Group
(PDG) of the American Physical Society. This is an international, multiuni-
versity team that reviews the experimental evidence for fundamental prop-
erties of elementary particles—properties like mass and lifetimes. On the
basis of published experimental evidence, the PDG determines the best es-
timates for these properties.”

What is important for this discussion is that in these reviews, some data
are used and some are discarded. Among the reasons listed for discarding
data are “The results involve some assumptions we do not wish to incorpo-
rate” and “The measurement is clearly inconsistent with other results
which appear to be highly reliable.”* In other words, data are discarded to
reduce “outliers” that are thought to be flawed in some way. As new data
are added to the old, the precision of the estimate increases. However, as
the PDG writes:

Some cases of rather wild fluctuation are shown; this usually represents
the introduction of significant new data or the discarding of some older
data. Older data are sometimes discarded in favor of more modern data if
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itis felt that the newer data had fewer systematic errors. . . . By and large,
a full scan of our history plots shows a rather dull progression towards
greater precision at a central value completely consistent with the first
data point shown.”

Rather dull, thatis, only if the outliers are removed. As Hedges found, up
to 45 percent of the data are discarded to achieve these results. What would
happen if we used Hedges’s measure of the highest degree of research con-
sistency one can expect and compared that with the research consistency
found in certain psi experiments? And what if that comparison showed
similar results?

As discussed in the following chapters, these comparisons have been
made, and we are forced to conclude that when psi research is judged by the
same standards as any other scientific discipline, then the results are as con-
sistent as those observed in the hardest of the hard sciences!

To borrow the words of Coleridge:

What if you slept?

And what if in your sleep, you dreamed?

And what if in your dream you went to heaven and there
plucked a strange and beautiful flower?

And what if, when you woke, you had the flower in your hand?
Ah! What then?

Well, then we would have to reconsider whether we were really dream-
ing after all. Perhaps the tens of thousands of psi experiences reported
throughout the centuries really do mean that psi esists. And maybe there is
something of real scientific interest going on.

Now that we understand a bit about the need for replication and the pur-

pose of meta-analysis, we are prepared to explore the second major theme
in this book: Evidence.



T HEME 2

EVIDENCE

The theme of the first part of the book was
motivation. Why investigate psi in the first
place? We've seen that the primary motivation is
the fact that people have frequently reported
strange experiences that don’t fit within the
established scientific worldview. These
experiences have been recorded throughout
history, suggesting that we are dealing with
something fundamental to human nature. What
are these experiences, and how can we begin to
understand them?

To address these questions, we've sharpened
our focus from the popular concept of “the
paranormal” to a class of unexpected
information and energy exchanges called psi.
We've learned that in spite of centuries of
folklore and interesting anecdotes, providing
persuasive scientific evidence for psi requires
independently replicated, controlled
experiments. After reviewing the purpose and
nature of replication, and ways of measuring
replication, we are now ready to see if the holy
grail has been achieved.

The theme in this part of the book is the
evidence for psi. We'll look at four general
categories of psi experiments. We'll also explore
two new experimental categories: “field-
consciousness” effects and psi influences in
casino and lottery games. And we’ll end with a
review of how psi is already being put to
practical use. Let’s begin with the evidence for
one of the most commonly reported psi
experiences—telepathy.
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Telepathy

Before I picked up the phone, I knew it was you.

On Monday, for no apparent reason I found myself thinking about an old
friend from college. We hadn’t corresponded in years and I had lost track
of where she lived. Then out of the blue, I received a letter from her. 1
phoned her and it turns out that on Monday, when I was thinking about
her, she was looking through our college yearbook and decided to contact
me!

I was with my husband at the Hollywood Bowl when complete scenes
from the movie King Solomon’s Mines flashed before me, and I knew my
husband was thinking about the movie. Without realizing what I was
saying, I turned to my husband and said, “I saw King Solomon’s Mines
too.” He was shocked. “How did you know I was thinking about that?”"

The experience of direct communication between two minds has been
reported so frequently throughout history that it eventually gained its own
name: telepathy. Coined in 1882 by the British scholar Frederic W. H.
Myers, a founding member of the London-based Society for Psychical Re-
search, the word telepathy means “feeling at a distance.™

In almost all cases, the reason such communications were reported is
because they were meaningful to the experiencer. We often place telephone
calls to each other, we often receive letters from old friends, and we some-
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times seem to know what others are thinking. But when we have strong feel-
ings about such events, and we know we didn’t use the ordinary senses to
get this information, and the information was verified in due course, this
may be a reflection of genuine telepathy.

Is it possible that such episodes can be explained as educated guesses, or
as misinterpreted coincidences? Yes. In many cases what appears to be
telepathy probably is due to psychological factors such as selective memory,
wishful thinking, misremembered events, or subliminal cues. Regardless
of how convincing, interesting, or personally moving any given story may
be, we know that evidence relying solely on eyewitness testimony or mem-
ory is notoriously inaccurate, and there are simply too many normal expla-
nations for such experiences. So, to provide a scientifically valid answer to
the question “How do we know that genuine telepathy really exists?” we
cannot rely entirely on anecdotal reports.

Many popular books about psychic phenomena attempt to prove their
case by citing dozens of “well-documented” cases and asking the reader to
conclude that the psychic effect must be true. But even after reading thou-
sands of meticulously recorded case studies, all that we realistically end up
with is “face validity” for the claimed effect. That is, we've gained motiva-
tion to believe that something intriguing is going on, but we do not know
much beyond that. To provide scientific evidence requires demonstrating
the same sort of effects under well-controlled conditions. If it can be shown
that information really does get from one person to another, even after we
control for the effects of belief, motivation, memory, and sensory input,
then we know that in some of the case studies what seemed to be telepathy
may actually have been telepathy.

Thoughts About Thought Control

Before going any further, let’s consider the popular notions of thought con-
trol and mind reading. Parapsychologists are constantly being sought out
by agitated people who complain that they’re being inundated by the
thoughts of one or more distant persons, or worse, that their minds are
being invaded by others. While such experiences are undoubtedly very dis-
turbing, they are usually not related to telepathy but indicate the need for
professional psychotherapy.

This is not to say that such nefarious intrusions are impossible in princi-
ple. We know with high confidence that some forms of distant mental in-
fluence on the human nervous system are probably true, as discussed in
chapter 9. On the other hand, a gigantic gulf separates claims that “the FBI
and the CIA are controlling my mind” and the small, generally unconscious
effects observed in the laboratory. While our minds are undoubtedly “con-
trolled” to some extent by constant exposure to certain ideas (like advertise-
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ments compelling us to buy something we don't need), most people who
experience uncontrollable disturbing thoughts should check with a psy-
chotherapist before calling a parapsychologist.’

The fact is that effective telepathic control of a randomly selected individ-
ual, if such a thing existed, would be a powerful manipulative tool. It would-
n’t be wasted on influencing people who are not in positions of economic or
political power. One can imagine that exercising a little mind control over,
say, the leader of a terrorist group would be a far cheaper, more humane,
and more potent means of enforcing a change in attitude than putting sol-
diers in harm’s way. Of course, abuse of such power is a frightening
prospect, which is one of the reasons that it is useful to discuss openly what
is known about telepathy and psi in general.

Early Case Studies

The modern history of the study of telepathy is fairly straightforward,
though the brief version presented here sidesteps many clever experimen-
tal variations. The first studies of telepathy were based on collections of
spontaneous experiences. Systematic collections began in 1886 with the
publication of the seminal work Phantasms of the Living, by the British
scholars Edmund Gumey, Frederic Myers, and Frank Podmore.* Although
most of the cases reported in that classic work were contributed by people
in Britain, the authors also surveyed some cases in the United States.
Here’s an example, reported by a Dr. Walter Bruce of Micanopy, Florida.s

On Thursday, the 27th of December last [1884], I returned from
Gainesville . . . to my orange grove, near Micanopy. I have only a small
plank house of three rooms at my grove, where I spend most of my time
when the grove is being cultivated. There was no one in the house but
myself at the time, and being somewhat fatigued with my ride, I retired
to my bed very tired, probably 6 o’clock; and, as I am frequently in the
habit of doing, I lit my lamp on a stand by the bed for the purpose of
reading. After reading a short time, I began to feel a little drowsy, put out
the light, and soon fell asleep.

Quite early in the night I was awakened. I could nothave been asleep
very long, I am sure. I felt as if I had been aroused intentionally, and at
first thought someone was breaking into the house. I looked from where
I lay into the other two rooms (the doors of both being open) and at once
recognized where I was, and that there was no ground for the burglar
theory; there being nothing in the house to make it worth a burglar’s
time to come after.

I then turmed on my side to go to sleep again, and immediately felt a
consciousness of a presence in the room, and singular to state, it was not
the consciousness of a live person, but of a spiritual presence. This may
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provoke a smile, but I can only tell you the facts as they occurred tome. I
do not know how to better describe my sensations than by simply stating
that I felt a consciousness of a spiritual presence. This may have been
part of the dream, for I felt as if I were dozing off again to sleep; but it
was unlike any dream I ever had. I felt also at the same time a strong feel-
ing of superstitious dread, as if something strange and fearful were
about to happen.

I was soon asleep again or unconscious, at any rate, to my surround-
ings. Then I saw two men engaged in a slight scuffle; one fell fatally
wounded—the other immediately disappeared. I did not see the gash in
the wounded man’s throat, but knew thathis throat was cut. I did not rec-
ognize him, either, as my brother-in-law. I saw him lying with his hands
under him, his head turned slightly to the left, his feet close together.

I could not, from the position in which I stood, see but a small portion
ofhis face; his coat, collar, hair or something partly obscured it. I looked
at him the second time a little closer to see if I could make out who it was.
I was aware it was someone I knew, but still could not recognize him. I
turned, and then saw my wife sitting not far from him. She told me she
could not leave until he was attended to. (I had gota letter a few days pre-
viously from my wife, telling me she would leave in a day or two, and was
expecting every day a letter or telegram, telling me when to meet her at
the depot.)

My attention was struck by the surroundings of the dead man. He ap-
peared to be lying on an elevated platform of some kind, surrounded by
chairs, benches, and desks, reminding me somewhat of a schoolroom.
Outside of the room in which he was lying was a crowd of people, mostly
females some of whom I thought I knew. Here my dream terminated.

I awoke again about midnight; got up and went to the door to see if
there were any prospects of rain; returned to my bed again, and lay there
until nearly daylight before falling asleep again. I thought of my dream
and was strongly impressed by it. All strange, superstitious feelings had
passed off.

It was not until a week or 10 days after this that I got a letter from my
wife, giving me an account of her brother’s death. Her letter, which was
written the day after his death, was mis-sent. The account she gave me of
his death tallies most remarkably with my dream. Her brother was with a
wedding party at the depot at Markham station, Fauquier County, Va. He
went into a store nearby to see a young man who kept a bar-room near
the depot, with whom he had some words. He turned and left the man,
and walked out of the store. The bar-room keeper followed him out, and
without further words deliberately cut his throat.

It was a most brutal and unprovoked murder. My brother-in-law had
on his overcoat, with the collar turned up. The knife went through the
collar and clear to the bone. He was carried into the store and laid on the
counter, near a desk and show case. He swooned from loss of blood soon
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after being cut. The cutting occurred early Thursday night, December
27th. He did not die, however, until almost daylight, Saturday morning.

What makes this case particularly striking is a dream reported at the
same time by his sister-in-law, Mrs. Stubbing, who was visiting her cousin
in Kentucky. Mrs. Stubbing independently wrote this account of her dream:

I saw two persons—one with his throat cut. I could not tell who it was,
though I knew it was somebody that I knew, and as soon as I heard of my
brother’s death, I said at once that I knew it was he that I had seen mur-
dered in my dream; and though I did not hear how my brother died, I
told my cousin, whom I was staying with, that I knew he had been mur-
dered. This dream took place on Thursday or Friday night, I do not re-
member which. I saw the exact spot where he was murdered, and just as
it happened.

Early Experiments

One of the first experimental studies of telepathy was reported by the
British physicist Sir William Barrett, who in 1883 conducted “thought-
transference” tests between distant hypnotized subjects.® Several years
later, Sir Oliver Lodge, a British physicist renowned for his pioneering work
in radio receivers, published studies involving a pair of young women who
claimed to have telepathic abilities. Both Barrett’s and Lodge’s experiments
were reportedly successful and encouraged other scientists to investigate
telepathy.

In 1917, psychologist John E. Coover from Stanford University con-
ducted telepathy tests using a deck of forty regular playing cards. Coover
separated the telepathic “sender” and “receiver” in adjoining rooms and re-
mained in the room with the sender. He eventually ran 105 students as re-
ceivers and 97 as senders, collecting ten thousand individual trials. The
receivers were able to guess the identity of the cards being “sent” to them
with odds against chance of 160 to 1. Coover’s published opinions about his
findings were more pessimistic than his data actually revealed, possibly be-
cause of disapproving pressure from his peers at Stanford.

About the same time that Coover was conducting his experiments,
Leonard Troland of the Psychology Department at Harvard University was
conducting telepathy tests using a test machine that automatically selected
a target card, recorded it, and also recorded the subjects’ responses. His re-
sults, based on 6oj trials, indicated that the subjects were actually avoiding
the correct targets with odds against chance of fourteen to one. Ten years
later, George Estabrooks, then a graduate student in psychology at Harvard
University, conducted telepathy tests of students segregated in adjoining
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rooms. The results of three series of experiments were highly significant,
producing odds against chance of millions to one. Estabrooks’s fourth
study isolated the subjects in distant rooms, and while the results were not
as strong as in the first three studies, they were still successful in demon-
strating telepathic links between pairs of students.

Mental Radio

In 1930 an influential book describing a series of telepathy tests was pub-
lished by the Pulitzer Prize-winning author and social activist Upton Sin-
clair” The book, Mental Radio, created a popular sensation because Sinclair
was widely known as a no-nonsense realist. Sinclair’s wife, Mary Craig Sin-
clair, had developed an interest in telepathy and had trained herself to per-
ceive sketches drawn by someone else. Typically her husband drew the
sketches, but on occasion other family members or her husband’s secretary
provided drawings.

Starting in 1928, the number of successful, direct “hits” produced
by Mrs. Sinclair after one year of testing was judged to be 65 out of 290
picture-drawing sessions. A hit was counted if Mrs. Sinclair drew an obvi-
ous likeness of the target sketch. Some of the experiments took place with
the person drawing the target sketch located many miles from Mrs. Sin-
clair. Sinclair and his wife noted that their telepathy tests could also have
been “explained” as clairvoyance, and in some tests as precognition. They
later tested these possibilities and confirmed that no “sender” was neces-
sary to accurately describe the target sketch. Upton Sinclair asked his friend
Albert Einstein to comment on the experiments. Einstein wrote the follow-
ing, which was included as the preface to the book:

I have read the book of Upton Sinclair with great interest and am con-
vinced that the same deserves the most earnest consideration, not only of
the laity, but also of the psychologists by profession. The results of the
telepathic experiments carefully and plainly set forth in this book stand
surely far beyond those which a nature investigator holds to be thinkable.
On the other hand, it is out of the question in the case of so conscientious
an observer and writer as Upton Sinclair that he is carrying on a con-
scious deception of the reading world; his good faith and dependability
are not to be doubted.®

The second edition of Mental Radio, published in 1962, included a
reprint of an article published in 1932 by Dr. Walter Franklin Prince, the re-
search officer of the Boston Society for Psychical Research. Prince was im-
pressed by Sinclair’s book and wrote to him to see if he could get the
original sketches and notes to conduct an independent analysis of the ex-
periments. Sinclair agreed, and Prince exhaustively reanalyzed the data, try-
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ing to see if the telepathy tests might be reinterpreted in any “normal”
terms. This included the possibilities that the results were due to pure
chance, the “kindred ideas of relatives” (that is, that Sinclair and his wife
knew each other so well that when he sketched a target photo, she could
make an educated guess about what it was), conscious or subconscious
fraud, and even “involuntary whispering.”

Prince carefully tested each idea and was able to demonstrate that none
was sufficient to explain the correspondences between the sketches and
Mrs. Sinclair’s responses. Taking the most conservative position, he con-
cluded that telepathy had been demonstrated based on tests conducted be-
tween Mrs. Sinclair and her brother-in-law, some thirty miles apart, and on
experiments that took place between separate rooms. Prince wrote:

The results were so remarkable that they deserve to arrest the attention of
every psychologist. The next seven experiments were made with agent
and percipient in different rooms, shut off from each other by solid walls;
and their results were very impressive.’

ESP Card Tests

Probably the best-known series of telepathy experiments were the ESP card
tests pioneered by Professor Joseph Banks Rhine and his colleagues at
Duke University from the late 1920s to 1965. Rhine developed a “forced-
choice” technique, using a special deck of twenty-five cards consisting of
five groups of five symbols (square, circle, wavy lines, star, and triangle). A
person acting as the “sender” thoroughly shuffled the deck, selected the top
card, and tried to mentally “send” that symbol to a remote person. Using a
prearranged timing scheme, or a way to signal the sender to “transmit” the
next card, the remote person eventually made twenty-five guesses, one for
each card in the deck, and the resulting number of matches between the ac-
tual cards and the guesses was compared to chance expectation of five
“hits.”

For about sixty years, roughly from 1880 to 1940, ESP card experiments
provided increasingly persuasive evidence for psi (we will examine this evi-
dence in detail in the next chapter). The experiments were reported in over
a hundred publications, and they involved thousands of participants who
contributed more than four million individual trials: While some of the
tests were originally designed to study telepathy, it was soon realized that
most of the observed effects could also be “explained” by clairvoyance. That
is, it was possible that senders were not required, and instead the receivers
were using clairvoyance to directly perceive the cards.

To the present day, no one has come up with a persuasive experimental
design that can unambiguously distinguish between telepathy and clairvoy-
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ance. Some have argued that “pure” telepathy might be tested by having the
sender simply think about a purely mental target, and not write it down
anywhere, and then see whether the receiver could describe that target. Un-
fortunately, that would not work for two reasons. First, it is well known that
people are not good at selecting targets without unwittingly introducing
their personal biases. This is a valid criticism that applies to many (but not
all) of the experiments described by Upton Sinclair in Mental Radio. Magi-
cians take advantage of these known response biases by “forcing” unsus-
pecting members of an audience to select a card or an object that the
magician wants them to select. Because it is possible to make educated
guesses about what someone is thinking, these biases muddy how “pure”
telepathy tests should be interpreted.

Second, at some point the identity of even a “purely mental” target must
become objectively known. For example, the target may be written down on
paper to record the results of the trial. As soon as that occurs, the experi-
ment suddenly shifts from a pure telepathy experiment into one that could
also involve clairvoyance or precognition. As a result of this conceptual
problem, for several decades most experimentalists concentrated on study-
ing clairvoyance and precognition. The term “general ESP,” or GESP,
became popular to reflect the fact that it was (and still is) difficult to distin-
guish cleanly among the various forms of perceptual psi.

Dream Telepathy Experiments

In the 1960s, a growing number of researchers had become disenchanted
with the forced-choice card tests pioneered by ]. B. Rhine. Card tests pro-
vided rigorous testing conditions and allowed simple interpretations of the
results, but after participants had tried to guess thousands of cards, they be-
came bored with the exercise. A new generation of researchers wanted to
develop experimental designs that both held the participants’ interest and
were closer to the “raw” psi experiences reported in spontaneous cases.

The result was “free-response” test designs that were similar to those
used in the late nineteenth century by the first telepathy experimenters and
that also resembled the picture-drawing studies reported by Sinclair in
Mental Radio. In these tests, participants were encouraged to freely report
their ongoing mental experiences. Researchers took these experiential re-
ports and matched them against the actual psi targets, which were typically
interesting photographs.

One of the most successful, systematic series of free-response telepathy
studies was motivated by results of cross-cultural surveys showing that
about half of all spontaneous psi experiences occur in the dream state.”
From 1966 to 1972, researchers led by psychiatrist Montague Ullman and
psychologist Stanley Krippner at Maimonides Medical Center in Brooklyn,
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New York, devised a series of clever telepathy tests conducted in a dream-
research laboratory. Their results suggested that if someone is asked to
“send” mental images to a dreaming person, the dreamer will sometimes
incorporate those images into the dream.

The dream telepathy studies spawned many experimental replications
conducted over the six years of the Maimonides program. In those studies,
a volunteer telepathic receiver—Ilet’s call her “Rose”—spent the night in the
Maimonides dream lab. Rose met and talked with a lab experimenter—
we’ll call him “Sam”—who acted as the “sender.” Rose also met the other
experimenters taking part in the testing session that night.

When Rose was ready for sleep, she was ushered into an experimental
chamber, which was both soundproof and electromagnetically shielded. An
experimenter, “Earl,” applied electrodes to her head in the usual way for
monitoring brain waves (EEG) and eye movements. From that point on she
had no further contact with Sam or Earl, or with any other experimenter,
until the session was completed. In a room next to the experimental cham-
ber, Earl monitored Rose’s EEG and eye movements all night long. At the
beginning of each period of rapid eye movement (REM), when Rose was
probably dreaming, Earl notified Sam by pressing a buzzer.

In some of the Maimonides studies, Sam and Rose were located about
thirty-two feet from each other, and in later studies ninety-eight feet, four-
teen miles, and in one case, forty-five miles apart. Before Sam left for his re-
mote site, a third experimenter gave him a sealed target picture that had
been randomly selected from a pool of possible targets, usually a pool of
eight or twelve pictures. A complex randomization method ensured that
none of the experimenters, and of course none of the dreamers, knew the
identity of the target.

Sam did not open the packet containing the target until he was isolated
in the remote location. His only communication with the other experi-
menters was through a one-way buzzer, or through a planned sequence of
telephone rings for longer-distance experiments. Whenever the experi-
menter in the dream lab signaled to Sam that Rose had entered a REM pe-
riod, Sam concentrated on the target picture with the aim of sending it
telepathically and influencing her dream.

Toward the end of each REM period, Rose was awakened by Earl (by an
intercom announcement), who asked her to describe any dreams that she
had just experienced. At the end of the night’s sleep, Rose was again asked
for her impressions about what the target picture might have been. Of
course, to provide a valid test for telepathy (orany form of psi), Earl had to re-
main blind to the target throughout the session. Rose’s responses were
recorded and transcribed for later analysis by a group of independent judges.

The judges individually examined the transcript from a given session
and compared it to the entire pool of pictures, one of which was the actual
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target used by Sam in that session. The judges were usually asked to provide
a ranking for each picture. So for, say, a pool of eight pictures, the picture
with the highest correspondence to the transcript would be ranked 1, and
the picture with the least correspondence would be ranked 8. If the judges
ranked the actual target picture in the top half of the pool, ranks 1 through 4,
this was considered a “hit.” Thus, if telepathy did not occur in dreams, over
many repeated sessions the chance hit rate in this experiment would be ex-
pected to hover around one in two, or a 50 percent chance hit rate.

ExAMPLE OF A CORRESPONDENCE

Here is an example of the kind of correspondence reported between a re-
ceiver’s dream and the sender’s target picture. In the session in question,
the target photo was Max Beckmann’s Descent from the Cross, a painting that
depicts Christ being taken down from the cross.” Additional materials
given to the sender to facilitate his involvement with the target idea were a
small wooden crucifix, a Jesus doll, nails, and a red marker, along with the
instructions, “Using these tacks, nail Christ to the cross” and “Using this
marker, color his body with blood.”

Two of the participant’s dreams that night involved speeches by Winston
Churchill and a native ceremonial sacrifice. Note the symbolic relevance of
“church-hill” in the reported dream:

In the Churchill thing there was a ceremonial thing going on, and in the
native dream there was a type of ceremony going on . .. leading to what-
ever the ceremony would be to sacrificing two victims. . .. I would say
the sacrifice feeling in the native dream . . . would be more like the prim-
itive trying to destroy the civilized. . . . It believed in the god-authority . . .
no god was speaking. It was the use of the fear of this, or the awe of god
idea, that was to bring about the control.”

RESULTS OF DREAM STUDIES

In journal articles published between 1966 and 1973, a total of 450 dream-
telepathy sessions were reported. These experiments involved several design
variations, including (a) designs in which receivers’ dreams were monitored
and recorded throughout the night and senders attempted to “send” the tar-
get pictures to the sleeper during each dreaming period; (b) designs in which
senders mentally sent their targets the day after the dreams had been
recorded, providing a precognitive twist to the original design; (c) designs in
which the target was hidden and known to no one during the experiment; (d)
designs in which senders sent the targets only at the beginning of the sleep
period or sporadically; and (e) designs in which a single dream was used
rather than a combination of dreams throughout the night.
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Figure 5.1 shows the results in terms of the obtained hit-rate point esti-
mate for each study and a 95 percent confidence interval. Note that the
graph is centered on 50 percent because the method of judging in these
studies resulted in a 50 percent hit rate purely by chance. The 95 percent
confidence intervals in some cases extend above 100 percent, but these are
not displayed because it is not possible to obtain a true hit rate greater than
100 percent. The wider confidence intervals, as in study 23, reflect the fact
that there were fewer sessions in that study (in this case, only two), so in
spite of the 100 percent hit rate (two hits in two trials), our confidence
about this 100 percent is not very strong.
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Figure 5.1. Summary of the dream-telepathy experimental results, with 95 per-
cent confidence intervals and where 5o percent is chance expectation. The study
numbers correspond to the studies listed in appendix A of the book Dream
Telepathy. The combined hit rate for all trials is labeled “overall.”

Notice that of the twenty-five studies displayed in figure 5.1, nineteen
had positive outcomes. That is, they resulted in hit rates greater than 50
percent. This suggests that these experiments were successfully replicated.
But also notice that in eighteen of the twenty-five studies the 95 percent
confidence intervals included the chance level of 50 percent. For those
studies we cannot confidently exclude the possibility that the real hit rate
might have been chance. A critic reviewing these studies might therefore
argue that this does not demonstrate a series of replicated studies, because
in 72 percent (eighteen of twenty-five) of the experiments no “successful
effects” were observed. But hold on, a major strength of meta-analysis is
about to appear.

If we now consider the results of all the experiments combined, based
on all 450 sessions, the overall hit rate is seen to be 63 percent (the right-
most point estimate in figure 5.1). The 95 percent confidence interval
clearly excludes the chance expected hit rate of 50 percent. In fact, while it
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may not look like it from the graph, the odds against chance of getting a 63
percent hit rate in 450 sessions, where chance is 50 percent and the confi-
dence interval is this small, is seventy-five million to one. In other words,
while the majority of individual studies were not independently “success-
ful,” when taken as a whole the evidence is abundantly clear that something
interesting occurred in dreams.

To illustrate that the “overall” confidence interval shown in figure 5.1 is
more impressive than it at first appears to be, consider the 95 percent, 99
percent, and 99.999 percent confidence intervals shown in figure 5.2. The
“95 percent” confidence interval is the same as that shown in figure 5.1. It
indicates that we can be 95 percent sure that the average hit rate in the
dream-telepathy studies was somewhere in the range of about 57 percent to
67 percent. The next line shows that we can be 99 percent sure that the hit
rate was between 56 percent and 68 percent. And the third line shows that
we can be 99.999 percent sure that the hit rate was between 52 percent and
72 percent.

Notice that as the width of the confidence interval increases only slightly,
our confidence that the true hit rate is within that interval—and is not
chance—quickly rises to extremely high levels of certainty. Thus, although a
63 percent overall hit rate for the dream-telepathy studies is “only” 13 per-
cent over the chance expectation of 50 percent, we can have strong confi-
dence that this 13 percent represents a genuine, nonchance effect.
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Figure s5.2. The 95 percent, 99 percent, and 99.999 percentconfidence intervals
for the dream-telepathy experiments. Our confidence increases from odds
against chance of 20 to 1, then 100 to 1, and then 100,000 to 1 as the width of the
confidence interval increases only slightly.

The point is that when we combine results of many similar studies to
form the equivalent of a single, grand experiment conducted by many ex-
perimenters, from many locations, over many years, we also substantially
increase our confidence in the outcome. Combining the results of the Mai-
monides dream-telepathy studies is only the beginning of a formal meta-
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analysis. These studies were described here mainly for historical reasons,
and to demonstrate the value of examining replicated experiments to in-
crease our confidence in the outcome.

Do odds of one in seventy-five million allow us to say that telepathy in
the dream state was “proven”? No. All we know from the present overview
is that chance can be soundly rejected as one of many possible explanations
for the results observed in these studies. Left out of this analysis were other
important factors such as assessing how many studies might have been
conducted that were not published (the “file-drawer problem”), evaluating
the quality of individual studies (because all experiments are not created
equal), and assessing the degree of replication across different experiments
and experimenters.

Ganzfeld Telepathy Experiments

As the dream-telepathy studies were winding down in the mid-1970s, para-
psychologist Charles Honorton, one of the researchers on the Maimonides
project, began a new series of telepathy experiments.” At almost the same
time, William Braud, a psychologist at the University of Houston, and
Adrian Parker, a psychologist at the University of Edinburgh, each indepen-
dently developed ideas similar to Honorton’s about how to develop a “psi
conducive” state involving reduced sensory input.™*

Honorton, Braud, and Parker had noticed that descriptions of mystical,
meditative, and religious states often included anecdotes about psi experi-
ences, and that the association between reduced mental noise and the
spontaneous emergence of psi was noted long ago in the ancient religious
texts of India, the Vedas. For example, in Patanjali's Yoga Sutras, one of the
first textbooks on yoga dating back at least thirty-five hundred years, it is
taken for granted that prolonged practice with deep meditation leads to a
variety of siddhis, or psychic abilities.” States similar to deep meditation
occur naturally during dreaming, prior to falling asleep, under hypnosis,
with some drugs, and in sensory-isolation chambers. What these mental
states have in common is an alert, receptive mind combined with reduced
sensory input.

This suggests that when mental “noise” settles down, the mind may be
able to attend more effectively to faint impressions, some of which may be
psychic in origin. This makes sense from a point of view proposed by Henri
Bergson, a French philosopher and Nobel laureate (for literature). In the
early twentieth century, Bergson suggested that the human brain and ner-
vous system function not only as a detector and a processor of sensory infor-
mation but also as a filter. This filter preprocesses the overwhelming mass of
sensory information that constantly bombards us, and it selectively presents
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to conscious awareness only those fragments of information that we con-
sciously wish to attend to, or are likely to find useful for survival purposes.

This filtering mechanism is apparent when we suddenly hear our name
spoken across a noisy, crowded room, or when we are absentmindedly driv-
ing a car and suddenly find ourselves stomping on the brakes before we are
even aware of the child who has run out into the street. Unconscious men-
tal processes like Bergson'’s filter have been studied in depth in subliminal
perception and psychotherapy, and we now know through many experi-
mental studies that we are continually processing enormous amounts of in-
formation, most of which does not reach conscious awareness.

Honorton, Braud, and Parker each decided to develop a telepathy exper-
iment using a sensory deprivation technique called the “ganzfeld,” a Ger-
man word meaning “whole field.”® The basic idea was that if a person was
placed in a condition of sensory deprivation, the nervous system would
soon become “starved” for new stimuli, and the likelihood of perceiving
faint perceptions that are normally overwhelmed by ordinary sensory
input would improve. The ganzfeld studies were an extension of the ideas
underlying the dream-telepathy experiments, using a technique that pro-
vided a faster method of collecting data because it did not require the re-
ceiver to be dreaming.

The ganzfeld-telepathy experiments are particularly interesting in terms
of providing acceptable scientific evidence for psi because the original con-
cept was based upon theoretical predictions about the perceptual effects of
reducing sensory noise. Moreover, researchers and skeptics had jointly
agreed on specific guidelines for how these experiments should be con-
ducted and evaluated, and the success of the technique has generated
dozens of independent replications.”

Most of the ganzfeld experiments took advantage of lessons learned in
past psi research, thereby avoiding many of the design problems discovered
by early experimenters.”® Also, the results of the ganzfeld studies have been
discussed in several sophisticated, informed debates, so consideration of
these studies has been elevated far beyond the usual rhetorical exchanges
between proponents and skeptics of psi.

THE GANZFELD METHOD

The ganzfeld experiment has three phases: preparing the receiver and
sender, sending the target, and judging the outcome. The advantage of this
three-step method, refined over decades of critical scrutiny, is that it pro-
vides a clean separation of the sender, receiver, and experimenter, as well as
an unambiguous way to measure success. The disadvantage is that the final
outcome, which is simply a “hit” or a “miss,” sacrifices the richness of the
receiver’s mental impressions for the sake of clarity. A single session takes
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two or three people about ninety minutes of effort, or about 4.5 person-
hours. This is a substantial expenditure of human resources to collect a sin-
gle data point, but it is more efficient than the 8 to 24 person-hours
typically required to run a single dream-telepathy session.

Phase 1: Preparation

Let’s say that “Rose” is the telepathic receiver in the experiment. She is
placed into the ganzfeld state by sitting in a comfortable reclining chair, lis-
tening to continuous white noise played over headphones (like the static
heard between radio stations), and wearing translucent hemispheres—usu-
ally halved table-tennis balls—over her eyes while a red light shines on her
face. A ten-minute progressive relaxation audiotape is often played through
headphones to help her relax.

At first, the soft, unpatterned sound and light of the ganzfeld environ-
ment are gently stimulating. But after a few minutes, because the nervous
system primarily responds to changes, and the ganzfeld is specifically de-
signed to present an unchanging sensory field, Rose achieves a state very
similar to that reported under sensory-isolation conditions. As the brain be-
comes starved for new visual imagery and changing sounds, mild or some-
times vivid imagery is commonly experienced.

Before Rose is sealed into the ganzfeld chamber, the experimenter,
“Earl,” asks her to speak aloud any feelings or images that come to mind
when the relaxation tape ends. She is told to continue speaking aloud until
instructed to stop, about twenty minutes later. Earl then shuts the door to
Rose’s ganzfeld room and escorts the sender, “Sam,” to a distant, securely
isolated room.

Earl has previously asked an assistant to randomly select one “target
pack” out of a large pool of such packs. Each pack contains four pictures,
one of which the assistant randomly selected as the telepathic target for the
session. All the target packs and target pictures are enclosed in opaque en-
velopes, with no indication on the outside of the envelopes as to their con-
tents. This allows Earl to remain blind to the identity of the target. In a fully
automated ganzfeld experiment, instead of asking an assistant to select the
target, Earl would have a computer automatically select a video-based target
pack and a video-clip target in that pack at random. Whether the experi-
ment uses pictures or videos, the targets within a pack are carefully selected
so that the four images are as different from one another as possible.

Phase 2: Sending

Ear]l hands Sam the target, still in its opaque envelope, and then seals him
into the sender’s chamber. In fully automated testing systems, a computer-
controlled, closed-circuit video system presents the target to Sam over a video
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monitor. In the most sophisticated experiments today, all the interactions be-
tween Earl, Rose, and Sam are completely automated to ensure that the ex-
perimental procedures are followed exactly the same way in each session.

Sam now views the target and tries to mentally send it to Rose. In video-
based experiments, Sam takes a short break while the videotape rewinds.
Then, when it plays again, he views and “sends” the target, and so on, alter-
nating between actively sending and relaxing for about twenty minutes.
Sam is asked to try to become “immersed” in the target picture and to send
Rose his full experience.

In some testing systems, during the sending phase both Earl and Sam
can use headphones to listen in on everything Rose says. A one-way audio
link runs from Rose’s soundproof ganzfeld room to Earl’s control room,
and from there to Sam’s remote, isolated room. The audio link is used for
three reasons. One is to reassure Rose, who, being isolated in a soundproof
chamber, may feel more comfortable knowing that someone out there is
making sure she is still all right. The second reason is to create an audio
recording of everything Rose says for future research purposes. And the
third reason is to provide audio feedback to help Sam adjust his strategy in
“mentally sending” his experience to Rose.

Phase 3: Judging

After fifteen to thirty minutes, depending on the experimental design, Earl
informs both Sam and Rose that the sending phase is over. Rose removes
her Ping-Pong ball eyeshades and turns off the red ganzfeld lamp. Earl
turns off the white noise playing over Rose’s headphones, then presents her
with copies of the four targets, one of which Sam was trying to send. In au-
tomated systems, a computer automatically presents the four targets in ran-
dom order to a video monitor in Rose’s room. Earl and Sam can also view
the same targets on video monitors in their respective rooms.

We might point out that in the automated-video ganzfeld system re-
cently developed at the University of Edinburgh, Scotland, two video players
are used.” The rationale for this additional feature is as follows: Video tar-
gets in these experiments are typically one minute in length, but the send-
ing phase lasts from fifteen to twenty minutes. To keep Sam focused on the
task, the target video clip must be played and replayed repeatedly. Critics
have suggested that because the portion of the videotape containing the ac-
tual target image is replayed repeatedly during the sending phase, after a
while that image might begin to look a little “noisy” or blurry. While video-
tape images cannot become scratched like film, over hundreds of repeated
plays the magnetic tape can begin to degrade and video images can begin to
lose their clarity.

Thus, if a single video player were used for both sending and judging,
Rose might be able to notice that one of the four images—the actual target
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repeatedly replayed to Sam—was a bit noisier, and she might select that
one. Of course, this is not a problem if the four images within a target pack
are all used as targets about the same number of times, because then all the
images would equally degrade over time. Nevertheless, critics insist on
plugging every potential design loophole, so to avoid completely the possi-
bility of a “noisier” image, at Edinburgh a second video player and a dupli-
cate videotape are dedicated to the judging phase.

Returning to the judging process, remember that Earl does not know the
identity of the actual target picture or video clip that Sam has tried to send.
So Earl asks Rose to rank the four pictures 1 through 4, according to how
well each matches her impressions during the ganzfeld stimulation period.
After she ranks the targets, the experimental session is over, all parties re-
convene, and Sam reveals the actual target.

A direct “hit” is assigned if Rose ranks the actual target number 1; other-
wise the entire session is considered a “miss.” By chance, this experiment
should result in a hit every four sessions, for a 25 percent chance hit rate. A
hit rate reliably greater than this would indicate that information about the
sender’s target picture somehow got to the receiver, even with rigorous,
double-blind controls in place to prevent any form of sensory leakage or ex-
perimenter bias. And that, of course, is what the experiment is designed to
answer: is information about one person’s experience accessible to another,
remote person without the use of the normal senses?

MENTATION EXAMPLES

Some of the correspondences observed between the senders’ targets and
the receivers’ impressions are remarkable. Here are three verbatim tran-
scripts of receiver mentations recorded during actual ganzfeld experiments,
along with descriptions of the targets. These examples are taken from ex-
periments conducted by Charles Honorton and his colleagues using an au-
tomated ganzfeld testing system.*

The target: Salvador Dali’s famous painting Christ Crucified.

The receiver’s impressions:

... I think of guides, like spirit guides, leading me and I come into like a
court with a king. It’s quite. . . . It’s like heaven. The king is something
like Jesus. Woman. Now I'm just sort of somersaulting through
heaven. ... Brooding. ... Aztecs, the Sun God.... High priest....
Fear.... Graves. Woman. Prayer.... Funeral ... Dark. Death....
Souls. . . . Ten Commandments. Moses . . .

The target: A video clip of horses, from the film The Lathe of Heaven. The
clip starts with an overhead view of five horses galloping in a snowstorm.
The camera zooms in on the horses. The scene shifts to a close-up of a sin-
gle horse trotting in a grassy meadow, first at normal speed, then in slow
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motion. The scene shifts again; the same horse trots slowly through empty
city streets.
The receiver’s impressions:

I keep going to the mountains. . . . It’s snowing. . . . Moving again, this
time to the left, spinning to the left. . .. Spinning. Like on a carousel,
horses. Horses on a carousel, a circus . . .

The target: A video clip of a collapsing suspension bridge taken from a
1940s newsreel. The film shows the bridge swaying back and forth and
bending up and down. Light posts are swaying, suspension cables are dan-
gling. The bridge finally collapses from the center and falls into the water.

The receiver’s impressions:

... Something, some vertical object bending or swaying, almost some-
thing swaying in the wind. . . . Some thin, vertical object, bending to the
left . . . Some kind of ladder-like structure but it seems to be almost blow-
ing in the wind. Almost like a ladder-like bridge over some kind of chasm
that’s waving in the wind. This is not vertical this is horizontal ... A
bridge, a drawbridge over something, It’s like one of those old English
type bridges that opens up from either side. The middle part opens up. I
see it opening. It’s opening. There was a flash of an old English stone
bridge but then back to this one that’s opening, The bridge is lifting, both
sides now. Now both sides are straight up. Now it's closing again. It’s
closing, it’s coming down, it's closed. Arc, images of arcs, arcs, bridges.
Passageways, many arcs. Bridges with many arcs. . . .

THE FirRsT META-ANALYSIS

At the annual convention of the Parapsychological Association in 1982,
Charles Honorton presented a paper summarizing the results of all known
ganzfeld experiments to that date. He concluded that the experiments at
that time provided sufficient evidence to demonstrate the existence of psi in
the ganzfeld. Skeptical psychologist Ray Hyman disagreed, and decided to
independently analyze the same studies.” This eventually led to two sepa-
rate meta-analyses, one by Honorton and another by Hyman, both pub-
lished in 1985. They agreed on some points and disagreed on others.
Honorton was a dedicated researcher deeply involved in the research itself,
and he tended to see psi in the data; Hyman was a lifelong confirmed skep-
tic, and he did not.*

At that time, ganzfeld experiments had appeared in thirty-four pub-
lished reports by ten different researchers. These reports described a total
of forty-two separate experiments. Of these, twenty-eight reported the ac-
tual hit rates that were obtained. The other studies simply declared the ex-
periments successful or unsuccessful. Since this information is insufficient
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for conducting a numerically oriented meta-analysis, Hyman and Honor-
ton concentrated their analyses on the twenty-eight studies that had re-
ported actual hit rates. Of those twenty-eight, twenty-three had resulted in
hit rates greater than chance expectation. This was an instant indicator that
some degree of replication had been achieved, but when the actual hit rates
for all twenty-eight studies were combined, the results were even more as-
tounding than Hyman and Honorton had expected: odds against chance of
ten billion to one. Clearly, the overall results were not just a fluke, and both
researchers immediately agreed that something interesting was going on.
Butwas it telepathy?

Independent Replications

At that time, investigators from ten different labs had conducted ganzfeld
experiments. One of these labs, directed by British psychologist Carl Sar-
gent, contributed nine of the studies, Honorton’s lab contributed five, and
the remaining laboratories each contributed one, two, or three studies.
Thus, only two laboratories had conducted half the studies, and one of
these labs was directed by Honorton, who, after all, was reporting the meta-
analysis. Through differences in technique, experimental quality, or design
artifacts, maybe Honorton’s and Sargent’s labs were able to get successful
results, but no one else could replicate the effect. If so, this would under-
standably cast doubt on the results.

To address the concern about whether independent replications had
been achieved, Honorton calculated the experimental outcomes for each
laboratory separately. Significantly positive outcomes were reported by six
of the ten labs, and the combined score across the ten laboratories still re-
sulted in odds against chance of about a billion to one. This showed that no
one lab was responsible for the positive results; they appeared across-the-
board, even from labs reporting only a few experiments. To examine fur-
ther the possibility that the two most prolific labs were responsible for the
strong odds against chance, Honorton recalculated the results after exclud-
ingthe studies that he and Sargent had reported. The resulting odds against
chance were still ten thousand to one. Thus, the effect did not depend on
just one or two labs; it had been successfully replicated by eight other labo-
ratories.

Selective Reporting

Another factor that might account for the overall success of the ganzfeld
studies was the editorial policy of professional journals, which tends to
favor the publication of successful rather than unsuccessful studies. This is
the “file-drawer” effect mentioned earlier. Parapsychologists were among
the first to become sensitive to this problem, which affects all experimental
domains. In 1975 the Parapsychological Association’s officers adopted a
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policy opposing the selective reporting of positive outcomes.” As a result,
both positive and negative findings have been reported at the Parapsycho-
logical Association’s annual meetings and in its affiliated publications for
over two decades.

Furthermore, a 1980 survey of parapsychologists by the skeptical British
psychologist Susan Blackmore had confirmed that the file-drawer problem
was not a serious issue for the ganzfeld meta-analysis. Blackmore uncov-
ered nineteen completed but unpublished ganzfeld studies.* Of those nine-
teen, seven were independently successful with odds against chance of
twenty to one or greater. Thus while some ganzfeld studies had not been
published, Hyman and Honorton agreed that selective reporting was not an
important issue in this database.

Still, because it is impossible to know how many other studies might
have been in file drawers, it is common in meta-analyses to calculate how
many unreported studies would be required to nullify the observed effects
among the known studies.” For the twenty-eight direct-hit ganzfeld studies,
this figure was 423 file-drawer experiments, a ratio of unreported-to-
reported studies of approximately fifteen to one. Given the time and
resources it takes to conduct a single ganzfeld session, let alone 423 hypo-
thetical unreported experiments, it is not surprising that Hyman agreed
with Honorton that the file-drawer issue could not plausibly account for the
overall results of the psi ganzfeld database. There were simply not enough
experimenters around to have conducted those 423 studies.

Thus far, the proponent and the skeptic had agreed that the results could
not be attributed to chance or to selective reporting practices. But perhaps,
it was argued, the experiments were seriously flawed in some way. Perhaps
these flaws accounted for the apparent success.

Design Flaws

Skeptics often contend that psi experiments are inadequately designed.
They claim that the experimenters were sloppy about data collecting and
recording, or that they failed to control against subject or experimenter
fraud, or any number of other potential problems. These flaws, so the claim
goes, produce false-positive results, and the more flawed the study, the
more positive the results. Conversely, the better designed the study, the
smaller the results—leading to the assertion that if perfectly designed ex-
periments were conducted, they would show only null results (on average).

Meta-analysis provides a straightforward way of testing whether design
flaws are systematically related to the results reported in a series of studies.
To perform this test, judges assign a rating to each study indicating the de-
gree to which certain design criteria are present or absent. If a criterion is
absent in a study, the study is assigned a zero score for that criterion. If a
criterion is present, the study gets a score of one for that criterion. After the
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presence or absence of each criterion has been determined by detailed
study of the experimental report, the final quality rating is calculated by
simply adding up the ones. The quality ratings for each experiment are then
compared to the effects observed in the experiments.

Finding a large negative relationship between study quality and experi-
mental results would support the critics’ assertion. If this same analysis
showed no systematic relationship between study quality and outcomes, it
would suggest that despite the possible presence of flaws in some studies
(and no experiment is perfect), those flaws did not account in any systematic
way for the results of the studies. And thus design flaws would not be re-
sponsible for the observed outcomes.

In any form of psi research, a “fatal flaw” is a design feature or overlooked
aspect of the experiment that allowed for explicit or inadvertent sensory cue-
ing. This includes the absence of controls that may have allowed the tele-
pathic receiver to deliberately or accidentally obtain information about the
target picture through normal sensory means. Another potentially fatal flaw
is inadequate randomization of the targets, because if the identity of the target
can be inferred in any way, this can give the receiver a clue to its identity.

Sensory Leakage

Because the ganzfeld procedure uses a sensory-isolation environment, the
possibility of sensory leakage during the telepathic “sending” portion of the
session is already significantly diminished. After the sending period, how-
ever, when the receiver is attempting to match his or her experience to the
correct target, if the experimenter interacting with the receiver knows the
identity of the target, he or she could inadvertently bias the receiver’s rat-
ings. One study in the ganzfeld database contained this potentially fatal
flaw, but rather than showing a wildly successful result, that study’s partici-
pants actually performed slightly below chance expectation.

Another problem can occur if the pool of four targets given to the re-
ceiver for judging contains the actual physical target that the sender had
used in a manual ganzfeld test. For example, say that the target was a pho-
tograph, and it was handled by the sender during the sending period. Ac-
cording to the “greasy finger” hypothesis, there might be cues like
fingerprints or smudges on the actual target that could give the receiver a
clue about which target was the real one and which were the decoys. Con-
temporary ganzfeld studies have eliminated this possibility by using dupli-
cate target pictures or by presenting video targets, but some of the earlier
studies did not.

Despite variations in study quality due to these and other factors,
Hyman and Honorton both concluded that there was no systematic rela-
tionship between the security methods used to guard against sensory leak-
age and the study outcomes. Honorton proved his point by recalculating
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the overall results only for studies that had used duplicate target sets. He
found that the results were still quite strong, with odds against chance of
about 100,000 to 1.

At this point, the two meta-analysts agreed that the results were not due
to chance, or to selective reporting, or to sensory leakage. But could poor
randomization procedures somehow have allowed the receivers or the ex-
perimenters to figure out the identity of the targets?

Randomization

In psi experiments, the way a target is selected is important because if the
participants can consciously or unconsciously guess what the targets are,
and they are repeatedly guessing many targets in a row, as in an ESP card
test, then their responses could look like psi when they are really educated
guesses.

Say that an ordinary deck of playing cards was accidentally unbalanced
to contain fewer clubs than there were supposed to be. With repeated
guessing, and with feedback about the results of each trial, participants
might be able to notice that clubs did not show up as often as expected. If
they decided to slightly undercall the number of clubs in subsequent
guesses, this could slightly inflate the number of successful hits they got on
the remaining cards. Successful results in such a test would not indicate
psi, but rather a clever (or unconscious) application of statistics.

In a ganzfeld study, however, the process of randomizing the targets is
much less important because only one target is used per session, and most
participants serve in only one session. So there is no possibility of learning
any guessing strategies based on inadequate randomization. However, a
critic could argue (and did) that if all the target pictures within each target
pool were not selected uniformly over the course of the study, this could still
produce inflated hit rates.

The reasoning goes like this: A person who has participated in the study
tells a friend about her ganzfeld experience where the target was, say, a
Santa Claus picture. Later, if the friend participated in the study, and he
got the same target pool, and during the judging period he also selected
the Santa Claus because of what his friend said, and the randomization
procedure was poor, and Santa Claus was selected as the target again, then
what looked like psi wasn'’t really psi after all, but a consequence of poor
randomization.

A similar concern arises for the method of randomizing the sequence in
which the experimenter presents the target and the three decoys to the re-
ceiver during the judging process. If, for example, the target is always pre-
sented second in the sequence of four, then again, a subject may tell a friend,
and the friend, armed with knowledge about which of the four targets is the
real one, could successfully select the real target without the use of psi.
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Although these scenarios are implausible, skeptics have always insisted
on nailing down even the most unlikely hypothetical flaws. And it was on
this issue, the importance of randomization flaws, that Hyman and Honor-
ton disagreed. Hyman claimed that he saw a significant relationship be-
tween randomization flaws and study outcomes, and Honorton did not.
The sources of this disagreement can be traced to Honorton’s and Hyman’s
differing definitions of “randomization flaws,” to how the two analysts
rated these flaws in the individual studies, and to how they statistically
treated the quality ratings.

These sorts of complicated disagreements are not unexpected given the
diametrically opposed convictions with which Honorton and Hyman began
their analyses. When such discrepancies arise, it is useful to consider the
opinions of outside reviewers who have the technical skills to assess the dis-
agreements. In this case, ten psychologists and statisticians supplied com-
mentaries alongside the Honorton-Hyman published debate that appeared
in 1986. None of the commentators agreed with Hyman, while two statisti-
cians and two psychologists not previously associated with this debate ex-
plicitly agreed with Honorton.”

In two separate analyses conducted later, Harvard University behavioral
scientists Monica Harris and Robert Rosenthal (the latter a world-renowned
expert in methodology and meta-analysis) used Hyman’s own flaw ratings
and failed to find any significant relationships between the supposed flaws
and the study outcomes. They wrote, “Our analysis of the effects of flaws on
study outcome lends no support to the hypothesis that ganzfeld research re-
sults are a significant function of the set of flaw variables.”*

In other words, everyone agreed thatthe ganzfeld results were not due to
chance, nor to selective reporting, nor to sensory leakage. And everyone, ex-
cept one confirmed skeptic, also agreed that the results were not plausibly
due to flaws in randomization procedures. The debate was now poised to
take the climactic step from Stage 1, “It’s impossible,” to Stage 2, “Okay, so
maybe it’s real.”

Effect Size

Some skeptics argue that even if psi effects observed in current experi-
ments turn out to be replicable, and are not due to any known design prob-
lems, they are still too small to be of either theoretical or practical interest.
This attempt to trivialize the effect is a red herring, of course, because any
valid demonstration of a genuine psi effect is of outstanding importance.
Just because the effect appears to be weak now says nothing about what it
may become after improvements in experimental procedures and theoreti-
cal understanding.

In fact, a review of the history of science reveals that most discoveries are
initially weak and sporadic. Only years later, after much hard work and tech-
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nical refinement, do we begin to achieve the degree of reliability expected of
a mature science. This argument aside, the psi ganzfeld effect turns out to
be neither as weak nor as inconsequential as many had thought.

The easiest way to compare effects across the various ganzfeld experi-
ments in the 1985 meta-analysis is to compare the hit rates among twenty-
five of the forty-one experiments that used designs where the chance hit
rate was 25 percent. Taking the number of trials and direct hits in those
twenty-five studies from Honorton’s 1985 publication, we can plot the re-
sults for each experiment. Figure 5.3 shows the hit-rate point estimates and
95 percent confidence intervals for each of the twenty-five studies. As indi-
cated, the overall hit rate for the combined 762 sessions was 37 percent.
This hit rate corresponds to odds against chance of about a trillion to one—
even though the majority of the individual studies (fourteen of twenty-five)
were not independently “successful” (their 95 percent confidence intervals
included chance). This again demonstrates the value of combining all avail-
able studies as opposed to just a few selected experiments.
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Figure 5.3. Point estimates and 95 percent confidence intervals of the 1985
ganzfeld meta-analysis. Study numbers correspond to the studies listed in Hon-
orton’s table A1.°

To show that the psi ganzfeld effect is larger than it first appears, let’s
compare it with the results of a widely publicized medical study investigat-
ing whether aspirin could prevent heart attacks (as discussed in chapter
4)* That study was discontinued after six years because it had become
abundantly clear that the aspirin treatment was effective, and it was consid-
ered unethical to keep the control group on placebo medication. This was
widely publicized as a major medical breakthrough, but despite its practical
importance, the magnitude of the aspirin effect is extremely small. Taking
aspirin reduces the probability of a heart attack by a mere 0.8 percent com-
pared with not taking aspirin (that’s eight-tenths of one percentage point).
This effect is about ten times smaller than the psi ganzfeld effect observed
in the 1985 meta-analysis.
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THE JoiINT COMMUNIQUE

After the 1985 meta-analyses were published, Hyman and Honorton agreed
to write a joint communiqué. In the communiqué, which was published in
1986, they began by describing the points on which they agreed and dis-
agreed:

We agree that there is an overall significant effect in this data base that
cannot reasonably be explained by selective reporting or multiple analy-
sis. We continue to differ over the degree to which the effect constitutes
evidence for psi, but we agree that the final verdict awaits the outcome of
future experiments conducted by a broader range of investigators and ac-
cording to more stringent standards.”

They then specified in detail the “more stringent standards” that future
experiments would have to follow to provide evidence that satisfied the
skeptics. Honorton was especially interested in getting Hyman to agree
publicly to these criteria, as skeptics are notorious for changing the rules of
the game after all previous objections have been met and new experiments
continue to provide significant results.

The new standards, acceptable to both Honorton and Hyman, included
such things as rigorous precautions against sensory leakage, extensive se-
curity procedures to prevent fraud, detailed descriptions of how the targets
were selected, full documentation of all experimental procedures and
equipment used, and complete specifications about what statistical tests
were to be used to judge success. With a recipe agreed to by the leading
ganzfeld psi researcher and the leading skeptic, the stage was set to see
whether future ganzfeld studies would continue to show successful results.
Iftheydid, then the skeptics would be forced to admit that something inter-
esting was going on.

THE AUTOGANZFELD

Starting in 1983, Honorton and his colleagues initiated a new series of
ganzfeld studies that were computer-controlled. Largely implemented by
psychologist Rick Berger, the new automated ganzfeld system—called the
“autoganzfeld”—was specifically planned to avoid the design problems that
had been identified in the 1985 meta-analyses, and the experiments con-
ducted with this system fully complied with the experimental recipe pub-
lished in the 1986 joint communiqué.* Honorton’s research program
continued to collect ganzfeld data until September 1989, when a loss of
funding forced the laboratory to shut down. The major innovations in the
new studies were the use of computers to control most of the experimental
procedures and the introduction of closed-circuit video to present short
videotaped film clips and still pictures as ganzfeld targets.
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The target pool in the autoganzfeld system consisted of eighty still pic-
tures (called the “static targets”) and eighty short audio-video segments
(called the “dynamic targets”). These 160 targets were arranged in groups
of four targets per set, for a total of twenty static and twenty dynamic target
sets. The static targets included art prints and photographs, and the dy-
namic targets included short video clips taken from motion pictures, TV
shows, and cartoons. All the targets were recorded on videotape.

Besides using a steel-walled, sound-proofed, and electromagnetically
shielded room to isolate the receiver, the experimenters adopted computer-
controlled procedures to help them ensure that the experimental proce-
dures were not vulnerable to sensory leakage or to deliberate cheating. In
addition, two professional magicians who specialized in the simulation of
psi effects (called “mentalists” or “psychic entertainers”) examined the au-
toganzfeld system and protocols to see if it was vulnerable to mentalist
tricks or conjuring-type deceptions. One of the magicians was Ford Kross,
an officer of the Psychic Entertainers Association. Kross provided the fol-
lowing written statement about the autoganzfeld setup:

In my professional capacity as a mentalist, I have reviewed Psychophysi-
cal Research Laboratories’ automated ganzfeld system and found it to
provide excellent security against deception by subjects.”

The other magician was Cornell University psychologist Daryl Bem, who
besides coauthoring a 1994 paper on the ganzfeld psi experiments with
Honorton,* is also a professional mentalist and a member of the Psychic
Entertainers Association.

Results

All together, 100 men and 140 women participated as receivers in 354 ses-
sions during the six-year autoganzfeld research program.» The participants
ranged in age from seventeen to seventy-four; and eight different experi-
menters, including Honorton, conducted the studies. The program in-
cluded three preliminary and eight formal studies. Five of the formal
studies employed only “novices”—participants who served as the receivers
in just one session each. The remaining three formal studies used experi-
enced participants.

The bottom line for the eleven series, consisting of a total of 354 ses-
sions, was 122 direct hits, for a 34 percent hitrate. This compares favorably
with the 1985 meta-analysis hit rate of 37 percent. Honorton’s autoganzfeld
results overall produced odds against chance of forty-five thousand to one.

PROVIDING PROOF OF THE TELEPATHY PUDDING

In Hyman and Honorton'’s joint communiqué they wrote, “We agree that
the final verdict awaits the outcome of future experiments conducted by a
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broader range of investigators and according to more stringent stan-
dards.”¢ The autoganzfeld results published after the joint communiqué
were statistically significant, and the hit rate (34 percent) was consistent
with the results of the 1985 meta-analysis. One might expect that Hyman
would concede that the psi ganzfeld effect had been demonstrated.

But it isn’t so easy to disavow one’s lifelong, dearly held convictions. In
commenting on Honorton’s triumphant autoganzfeld studies, Hyman of-
fered the following quasi-concession:

Honorton’s experiments have produced intriguing results. If indepen-
dent laboratories can produce similar results with the same relationships
and with the same attention to rigorous methodology, then parapsychol-
ogy may indeed have finally captured its elusive quarry.”

Hyman was not just being coy. The proof of the pudding in science re-
ally does reside in multiple, independent replications. So, did studies after
the autoganzfeld studies continue to successfully replicate the psi ganzfeld
effect?

Figure 5.4 summarizes all replication attempts as of early 1997.* As be-
fore, the graph shows the hit-rate point estimates and 95 percent confi-
dence intervals. The left-most line records the results from the 1985
meta-analysis (indicated as “85 MA”), and the next line to the right shows
the Psychophysical Research Laboratories (PRL) autoganzfeld results. The
numbers in parentheses after each label refer to the number of ganzfeld
sessions contributed by the various investigators. Thus, the 1985 meta-
analysis hit rate was based on a total of 762 separate sessions.
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Figure 5.4. Results of all ganzfeld telepathy experiments as of early 1997.

The next replications were reported by psychologist Kathy Dalton and
her colleagues at the Koestler Chair of Parapsychology, Department of Psy-
chology, University of Edinburgh, Scotland. The Edinburgh experiments,
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conducted from 1993 through 1996 (and still ongoing), consisted of five
published reports and 289 sessions using an improved, fully automated psi
ganzfeld setup. It was based on Honorton'’s original autoganzfeld design
and implemented in stages first by Honorton, then by psychologist Robin
Taylor, then by me, and finally by Kathy Dalton.’ Other replications have
been reported by Professor Dick Bierman of the Department of Psychology
at the University of Amsterdam; Professor Daryl Bem of Cornell Univer-
sity’s Psychology Department; Dr. Richard Broughton and colleagues at the
Rhine Research Center in Durham, North Carolina; Professor Adrian
Parker and colleagues at the University of Gothenburg, Sweden; and doc-
toral student Rens Wezelman from the Institute for Parapsychology in
Utrecht, Netherlands.*

While only the 1985 meta-analysis, the autoganzfeld study, and the Edin-
burgh study independently produced a hit rate with 95 percent confidence
intervals beyond chance expectation, it is noteworthy that each of the six
replication studies (after the autoganzfeld) resulted in point estimates
greater than chance. The 95 percent confidence interval at the right end of
the graph is the combined estimate based on all available ganzfeld sessions,
consisting of a total of 2,549 sessions. The overall hit rate of 33.2 percent is
unlikely with odds against chance beyond a million billion to one.

GANZFELD SUMMARY

From 1974 to 1997, some 2,549 ganzfeld sessions were reported in at least
forty publications by researchers around the world. After a 1985 meta-analy-
sis established an estimate of the expected hit rate, a six-year replication was
conducted that satisfied skeptics’ calls for improved procedures. That “auto-
ganzfeld” experiment showed the same successful results. After publica-
tion of the autoganzfeld results in 1990, the question was whether the
effects could continue to be independently replicated.

We now know that the answer is yes. We are fully justified in having very
high confidence that people sometimes get small amounts of specific infor-
mation from a distance without the use of the ordinary senses. Psi effects
do occur in the ganzfeld.

Now jointly consider the results of the ganzfeld psi experiments, the
dream-telepathy experiments of the 1960s and 1970s, the ESP cards tests
from the 1880s to the 1940s, Upton Sinclair’s experiments in 1929, and
earlier studies on thought transference. The same effects have been re-
peated again and again, by new generations of experimenters, using in-
creasingly rigorous methods. From the beginning, each new series of
telepathy experiments was met with its share of skeptical attacks. These
criticisms reduced mainstream scientific interest in the reported effects,
but ironically they also refined the methods used in future experiments to
the pointthattoday’s ganzfeld experiments stump the experts.
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Features like computer controls, multiple video players, automatic ran-
dom selection of targets, and so on, are not required to conduct a proper
ganzfeld test. They were slowly added to the basic ganzfeld test-design to
address one critical concern after another. As we have seen, virtually identi-
cal results have been observed in these experiments with or without all the
elaborate precautions in place. Nevertheless, the fully automated ganzfeld
tests were not a waste of money, because now we know that extremely un-
likely possibilities, like the receiver noticing that some video targets may be
slightly noisier than others, cannot explain away psi in the ganzfeld.

Long before this experimental evidence was available, Sigmund Freud, a
staunch skeptic of supernatural and occult beliefs, was asked for his opin-
ion oftelepathy. He wrote:

No doubt you would far prefer that I should hold fast to a moderate the-
ism, and turn relentlessly against anything occult. But I am not con-
cerned to seek any one’s favor, and I must suggest to you that you should
think more kindly of the objective possibility of thought-transference and
therefore also of telepathy.+

If information can be exchanged between two minds, what about the
more general case of between a mind and a distant object? In the next chap-
ter, we examine the evidence for clairvoyance—perception at a distance.
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Perception at a Distance

Man also possesses a power by which he may see his friends and the
circumstances by which they are surrounded, although such persons
may be a thousand miles away from him at that time.

PARACELSUS (1493~1541)

how to distinguish cleanly between telepathy and clairvoyance. Al-

though testing for “pure” telepathy remains an unsolved problem,
methods for investigating clairvoyance—psi perception at a distance with-
out a sender—are comparatively well understood. Starting in the late nine-
teenth century, two types of clairvoyance experiments have been widely
replicated by dozens of researchers: studies using ESP cards and “remote-
viewing” or picture-drawing experiments. In this chapter we’ll briefly dis-
cuss the early experiments, then concentrate in more depth on modern
remote-viewing studies.

In the preceding chapter, we first encountered the conceptual problem of

The Phenomenon

Clairvoyance differs from telepathy in that no one “sends” the information
that is received. That is, information is obtained from a distant or hidden lo-
cation, beyond the ordinary bounds of space (and time, butthat is discussed
in the next chapter). While clairvoyance literally means “clear seeing,” the
actual psi perceptions can also resemble sound, called “clairaudience,” or
smell, touch, or taste, called “clairsentience.” The popular term “extrasen-
sory perception” (ESP), coined by J. B. Rhine in 1934 in a book by that title,’
is synonymous with clairvoyance, as are the modern phrases “remote view-
ing” and “remote perception.”

The classic spontaneous experience of clairvoyance involves a distant cri-
sis, it displays features characteristic of “pure” telepathy, and it often occurs
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in nonordinary states of awareness, typically dreams. Here is a case as re-
told by author Bernard Gittelson:

A woman on an Oregon farm was jolted awake one morning at 3:40 by
the sound of people screaming. The sound quickly vanished, but she felt
a smoky, unpleasant taste in her mouth. She woke her husband, and to-
gether they scoured the farm but found nothing irregular. That evening
on a television newscast, they heard about a plant explosion that started a
huge chemical fire which killed six people. The explosion had occurred at
3:40 AM.?

Another example that blurs the distinction between clairvoyance and
telepathy is recorded in the psychical research classic Phantasms of the Liv-
ing, compiled by members of the Society for Psychical Research. The per-
son reporting this story was a Mrs. Morris Griffith, who lived in North
Wales, Britain, in 1884. She reported the following experience:

On the night of Saturday, the 11th of March, 1871, I awoke in much
alarm, having seen my eldest son, then at St. Paul de Loanda on the
south-west coast of Africa, looking dreadfully ill and emaciated, and I
heard his voice distinctly calling to me. I was so disturbed I could not
sleep again, but every time I closed my eyes the appearance recurred, and
his voice sounded distinctly, calling me “Mamma.”

I felt greatly depressed all through the next day, which was Sunday,
but I did not mention it to my husband, as he was an invalid, and I feared
to disturb him. We were in the habit of receiving weekly letters every
Sunday from our youngest son, then in Ireland, and as none came that
day, I attributed my great depression to that reason, glad to have some
cause to assign to Mr. Griffith rather than the real one. Strange to say, he
also suffered from intense low spirits all day, and we were both unable to
take dinner, he rising from the table saying, “I don’t care what it costs, I
must have the boy back,” alluding to his eldest son.

I mentioned my dream and the bad night I had had to two or three
friends, but begged that they would say nothing of it to Mr. Griffith. The
next day a letter arrived containing some photos of my son, saying he had
had fever, but was better, and hoped immediately to leave for a much more
healthy station, and written in good spirits. We heard no more till the gth
of May, when a letter arrived with the news of our son’s death from a fresh
attack of fever, on the night of the 11th of March, and adding that just be-
fore his death he kept calling repeatedly for me. I did not at first connect
the date of my son’s death with that of my dream until reminded of it by
the friends, and also an old servant, to whom I had told it at the time.?

The authors of Phantasms of the Living asked Mrs. Griffith for more de-
tails to see if she frequently dreamed about her son, or of dying. They rea-
soned that if she worried excessively about her son, it would lessen the
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remarkable nature of this dream, because she may have had such dreams
every night. She answered:

I have never in all my life, before or since, had any such a distressing
dream, nor am I ever discomposed in any way by uncomfortable dreams.
I never remember at any time having any dream from which I have had
any difficulty in knowing at once, whilst awakening, that I had been
dreaming, and never confuse the dream with reality. I also unhesitat-
ingly assure you that I have never had any hallucination of the senses as
to sound or sight.

Extraordinary stories like these provide the motivation to study whether
such experiences are what they appear to be. To overcome the reasonable
doubts that must be maintained for any extraordinary claim, researchers
began to study clairvoyance in the laboratory, and from the scientific per-
spective this is where the story really becomes interesting.

ESP Card Experiments

One of the first researchers to use cards as ESP targets was the French
physiologist and Nobel laureate Charles Richet.* In 1889, Richet published
a report describing his experiments in which a hypnotized person was able
to successfully guess the contents of sealed, opaque envelopes at odds far
beyond chance. But for the next several decades, most psi researchers fo-
cused primarily on thought transference, as described in the preceding
chapter, and on mediumship as a means of studying the possibility of post-
mortem survival.

Eventually, investigators realized that virtually all the interesting evi-
dence for survival-related phenomena could also be explained as telepathy
by the medium, so research efforts began to shift to telepathy. In addition,
telepathy lent itself to controlled laboratory investigation, whereas survival
research did not. It was eventually discovered that psi performance in
telepathy tests did not diminish when there was no “sender.” It also proved
to be nearly impossible to create a test for “pure” telepathy that could not
also be explained as clairvoyance. So most researchers began to focus on
clairvoyance.

It may seem odd that it took any time at all to go from systematic re-
search on survival phenomena, to telepathy research, and then to clairvoy-
ance, before it was realized that the fundamental issue in all cases was the
nature of psi perception. But this just illustrates how difficult this topic is to
study. Some researchers made these leaps in short order. Others took years.
Collectively it took about a half-century to come to what we now see as a
“reasonable” approach. Fifty years from now, entirely new “reasonable”
ideas may have evolved.
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CARD CRITICISMS

The evolution of card tests reflects what researchers were learning about
both ordinary and extrasensory perception. For example, some of the earli-
est tests used cards that were shuffled by hand and then placed face down
in a deck. The test participant guessed the identity of the card on the top of
the deck, then turned it over. The experimenter recorded both the guess
and the actual identity of the card. Then some researchers noticed that it
might be possible (and this proved to be the case for some cards) that the
act of printing a symbol on the front of the card might leave a slightly raised
impression on the back of the card. This impression could allow a partici-
pant consciously or unconsciously to guess the symbol with better than
chance accuracy.

This objection led to the use of cards enclosed inside opaque envelopes.
The participant held the envelope and guessed the symbol on the hidden
card. An experimenter recorded this guess, then the test participant opened
the envelope and the experimenter recorded the identity of the card. This
led to criticisms that because the participant had handled the card, he or
she could mark it, say with a thumbnail, to increase the chances of guessing
it correctly the next time. Someone intent on cheating might have been able
to feel the mark through the envelope.

Over six decades, methods continued to improve to take into account
many new objections to the successful results obtained in these experi-
ments. For example, test participants were no longer allowed to handle the
cards, and then they were separated from both the cards and the experi-
menters by opaque screens. Then, participants and experimenters were lo-
cated in separate rooms, and, later, in separate buildings. This last design
feature addressed the criticism of “involuntary whispering,” which may
have provided a sensory cue about the identity of the card in cases where
the experimenter knew the identity of the card and was within earshot of
the test participant.

In one of the few cases where skeptics actually tested a criticism, in 1939
psychologists J. Kennedy and W. Uphoff asked twenty-eight observers to
record 11,125 mock ESP trials to see if “motivated recording errors” could
explain ]. B. Rhine’s results. They found that 1.13 percent of the data were
misrecorded as they expected, with “ESP believers” making recording er-
rors in favor of ESP and “ESP skeptics” making errors in favor of no ESP.
Of the errors made by believers, 71.5 percent increased the ESP scores, while
for skeptics, 100 percent of the errors decreased the ESP scores.s

Half a century later, in 1978, Harvard University psychologist Robert
Rosenthal summarized twenty-seven studies from the behavioral sciences
that investigated motivated recording errors. He confirmed that the average
overall error rate was about what Kennedy and Uphoff had previously



al JdhA

Perception at a Distance 95

found, about 1 percent.® And even though a 1 percent error rate could not
explain the results of Rhine’s ESP card-guessing experiments, investigators
at the time adopted controls against recording errors, such as the use of as-
sistants to double-check the data recorded during the experiment.

By the end of the 1930s, duplicate recording and double-blind data-
checking procedures were routinely employed. Later, to overcome charges
that experiments could be explained by participant collusion or fraud, assis-
tants were employed to verify thatthe test participants did not violate the ex-
perimental protocols.

STATISTICAL QUESTIONS

For a time, a variety of statistical criticisms were leveled at the card experi-
ments.” One was the problem of “optional stopping,” which may occur
when the experimenter decides to end an experiment because the results
“look good.” Such practices can inflate the apparent success of a study.
These issues were settled by prespecifying the number of trials to be col-
lected in each experiment. Another statistical question was whether the
procedures used to evaluate the results were appropriate. For example, in a
typical card-guessing experiment, people were asked to guess the symbols
of shuffled cards containing five each of five geometrical symbols (star,
wavy line, square, circle, and cross), Because participants usually did not re-
ceive feedback about their results until after they had guessed all twenty-
five trials, statistical analysis of the card experiments assumed that the
chance of success on any given trial was one in five. This led to a chance ex-
pected hit rate of 20 percent over the course of many runs of twenty-five-
card decks.

But some critics questioned whether the 20 percent chance assumption
was valid. This issue was eventually resolved both by mathematical proof
and through empirical “cross-checks.” The latter were control tests in
which a person’s guesses for target cards in run 1 were compared with the
actual targets from run 2, the guesses for run 2 with the targets in run 3,
and so on. Rhine and his colleagues conducted these cross-checks for all
the guesses in twenty-four separate experiments. They found that for the
actual experiments the average hit rate was 7.23/25, or 29 percent, a highly
significant result, while the control cross-checks averaged 5.04/25, or 20
percent, as expected by chance.®

The early statistical criticisms were finally settled by statistician Burton
Camp of Wesleyan University. Camp was the president of the Institute of
Mathematical Statistics in 1937. In December of that year, he released a
statement to the press that read:

Dr. Rhine’s investigations have two aspects: experimental and statistical.
On the experimental side mathematicians, of course, have nothing to
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say. On the statistical side, however, recent mathematical work has estab-
lished the fact that, assuming that the experiments have been properly
performed, the statistical analysis is essentially valid. If the Rhine investi-
gation is to be fairly attacked, it must be on other than mathematical
grounds.®

REsuLTs

From the 1880s to the 1940s, 142 published articles described 3.6 million
individual trials generated by some 4,600 percipients in 185 separate exper-
iments. These figures exclude three studies involving mass ESP tests
broadcast over the radio, which added more than a million additional trials
and more than 70,000 participants to the sixty-year database of ESP tests.

Figure 6.1 shows the hit rates for a subset of tightly controlled ESP card
experiments involving standard, five-symbol card decks. Where chance ex-
pected hitting is at 20 percent, the graph shows the point estimates and 95
percent confidence intervals for studies involving cards hidden inside
sealed, opaque envelopes (130,000 guesses) and placed behind opaque
screens (497,000 guesses), studies where percipients and experimenters
were separated by distance (164,000 guesses), and tests where sensory cue-
ing was “shielded” by having percipients guess cards that were selected in
the future (115,000 guesses)."
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Figure 6.1. Results of high-security ESP card tests. The number of reported ex-
periments is in parentheses.

One might think that the body of evidence summarized in figure 6.1, re-
flecting only the high-security studies reported by nearly two dozen investi-
gators from 1934 to 1939, and 907,000 trials, would have been sufficient to
settle the question about the existence of psi perception. And in fact, these
experiments did cause many scientists to take psi phenomena seriously.
For example, Professor H. J. Eysenck, chairman of the Psychology Depart-
ment at the University of London, wrote in 1957:

Unless there is a gigantic conspiracy involving some thirty University de-
partments all over the world, and several hundred highly respected scien-
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tists in various fields, many of them originally hostile to the claims of the
psychical researchers, the only conclusion the unbiased observer can
come to must be that there does exist a small number of people who ob-
tain knowledge existing either in other people’s minds, or in the outer
world, by means as yet unknown to science.”

But one reason that the evidence did not establish the reality of clairvoy-
ance as firmly as Rhine had hoped was the suspicion that unsuccessful
studies were not being published as often as successful studies. (This “file-
drawer” problem has been mentioned before, and it will come up again.)
Today we have ways of estimating how many unpublished or unretrieved
studies would have been required to reduce the overall ESP card test results
to a nonsignificant level. For the thirty-four studies summarized in figure
6.1, which are all the published high-security ESP card studies conducted
with five-symbol decks from 1935 to 1939, the file-drawer estimate is
29,000 studies. That is, to reduce this body of evidence to a nonsignificant
level we would need to have file drawers crammed with 29,000 unpub-
lished, unsuccessful studies, a ratio of 861 unpublished studies for each
published study.

Harvard psychologist Robert Rosenthal has suggested that, for a given
body of data, a ratio of five unpublished studies to one published study is
sufficient to consider the observed effect “robust.” For the ESP card tests,
therefore, explanations such as chance, selective reporting, and sensory
leakage cannot plausibly explain the results.

If we consider all the ESP card tests conducted from 1882 to 1939, re-
ported in 186 publications by dozens of investigators around the world, the
combined results of this four-million trial database translate into tremen-
dous odds against chance—more than a billion trillion to one. If we assume
that there is a selective-reporting problem in this database and calculate the
number of unpublished, unsuccessful studies required to nullify these as-
tronomical odds, we find that the file drawer would need to contain more
than 626,000 reports. That’s more than 3,300 unpublished, unsuccessful
reports for each published report. This again demonstrates that chance re-
sults and selective reporting cannot reasonably explain these results.

One of the discoveries made with ESP cards was that psi performance
invariably declined with repeated testing. This is not surprising because the
ESP card test is tedious to begin with, and being asked to guess the same
card symbols over and over, thousands of times, is just plain boring. The
mind wanders, motivation diminishes, and after twenty minutes it is diffi-
cult to continue focusing on the task. Even the experimenters began to find
these studies somewhat monotonous. This led to increasing interest in
free-response studies such as the dream-telepathy and ganzfeld-telepathy
experiments discussed in the preceding chapter.
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Remote-Viewing Experiments

Among the many variations of free-response tests, the “remote-viewing” ex-
periment was reborn in the mid-1970s. These experiments were part of a
long genealogy of picture-drawing tests. The history of these experiments is
discussed in depth by artist Ingo Swann, who compares many examples of
the correspondences between target sketches and responses over the
years.* Swann shows that the first picture-drawing studies, published by
British researchers Fredrick W. H. Myers and Edmund Gurney in 1882,
were virtually identical in style, method, and results to the experiments
published later by German and French investigators, and by Upton Sinclair
in the United States. As we shall see, a hundred years after Myers and Gur-
ney reported their results, researchers working for U.S. government mili-
tary and intelligence agencies again observed the same results.

REMOTE VIEWING AND THE GOVERNMENT

Perhaps the best-known remote-viewing research in modern times began
in the early 1970s, when various U.S. government agencies initiated a pro-
gram at Stanford Research Institute (SRI), a scientific think tank affiliated
with Stanford University. In the late 1970s, SRI became an independent
corporation called SRI International, which is the name it goes by today.

Physicist Harold Puthoff founded the SRI program. He was joined soon
afterward by physicist Russell Targ, and a few years later, by another physi-
cist, Edwin May. When Puthoff took another position in 1985, the program
came under the leadership of May. In 1990, the entire program moved to a
think tank called Science Applications International Corporation (SAIC), a
major defense contractor. That program finally wound down in 1994, after
twenty-four years of support and about $20 million in funding from U.S.
government agencies such as the CIA, the Defense Intelligence Agency, the
Army, the Navy, and NASA.

Government agencies saw remote viewing as a possible new source of
information. Even if it was only partially correct, it might provide valuable
clues to help piece together the information jigsaw puzzles that constitute
the typical intelligence operation. Moreover, remote viewing potentially
provided a unique intelligence technique in that information could be se-
cretly obtained at a distance and through any known form of shielding. The
agencies continued to show interest in remote viewing for more than
twenty years because the SRI and SAIC programs occasionally provided
useful mission-oriented information at high levels of detail. Given that this
information was obtained at virtually no expense, and with no risk of life
compared to sending agents into the field, and it sometimes provided infor-
mation otherwise blocked by shielding or hidden structures, it is clear why
military and intelligence agencies were interested.
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Sometimes the results were so striking that they far exceeded the effects
typically observed in formal laboratory tests. In one test conducted at the re-
quest of government clients who wished to see how useful remote viewing
might be in real intelligence missions, Dr. Edwin May described how a re-
mote viewer was able to successfully describe a target, having no prior in-
formation about the target other than that it was “a technical device
somewhere in the United States.” The actual target was a high-energy mi-
crowave generator in the Southwest. Without knowing this, the “viewer”
drew and described an object remarkably similar to a microwave generator,
including its function, approximate size, and housing, and even correctly
noted that it had “a beam divergence angle of 30 degrees.”

Most of the classified, mission-oriented remote viewings could not be
evaluated as controlled, formal experiments, because that was not their in-
tent. In some cases, however, unexpected information obtained through re-
mote viewing was later confirmed to be correct, and this was important
because it demonstrated the pragmatic value of this technique for use in
real-world missions.

In one especially interesting test case in the late 19770s, a remote viewer
given only latitude and longitude coordinates of a location somewhere in
the United States successfully described a secret facility in Virginia whose
very existence was highly classified. He was able to describe accurately the
facility’s interior and was even able to correctly sense the names of secret
code words written on folders inside locked file cabinets.” A skeptical news-
paper reporter later heard this astonishing story and decided to check it out
for himself. He drove to the location specified by the map coordinates,
some 135 miles west-southwest of Washington, D.C., expecting to find “the
base camp of an extraterrestrial scouting party or, at the very least, the com-
mand center for World War II1.”7 Instead, he found “just a spare hillside, a
few flocks of sheep, and lots of droppings.” No secret military outpost, no
armed personnel, no buildings.

When informed of this, the Navy project officer in charge of the SRI re-
mote-viewing tests was alarmed. He had assumed the test was successful
because of reports he had received from the CIA and National Security
Agency. A few days later, the project officer abruptly changed his mind,
telling the reporter that the test was valid after all and offering excuses such
as that the CIA or NSA man tasked with confirming the accuracy of the re-
mote viewing “couldn’t read a map,” or maybe the psychic had accidentally
described a nearby space communications center in West Virginia. What
he didn’t say was that the newspaper reporter saw exactly what he was sup-
posed to see—flocks of sheep on a hillside. The secret military facility was
indeed at that very spot, hidden deep underground.

In this case, as in many similar cases of operational remote viewing, it is
not possible to calculate odds against chance. Still, most people would agree
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that the odds would be extremely small—so small as to justify serious re-
search into whether clairvoyance really does occur under tightly controlled
conditions. In addition, “psychic spies” would want to find ways of making
it more reliable, and of finding people who are extremely good at it.

REMOTE-VIEWING PROCEDURES

In typical remote-viewing experiments, a “viewer” is asked to sketch or to
describe (or both) a “target.” The target might be a remote location or indi-
vidual, or a hidden photograph, object, or video clip. All possible paths for
sensory leakage are blocked, typically by separating the target from the
viewer by distance, sometimes thousands of miles, or by hiding the target
in an opaque envelope, or by selecting a target in the future.

Sometimes the viewer is assisted by an interviewer who asks questions
about the viewer’s impressions. Of course, in such cases the interviewer is
also blind to the target so he or she cannot accidentally provide cues. In
some remote-viewing studies, a sender visits the remote site or gazes at a
target object during the session; these experiments resemble classic telepa-
thy tests. In other studies there are no senders at the remote site. In most
tests, viewers eventually receive feedback about the actual target, raising the
possibility that the results could be thought of as precognition rather than
real-time clairvoyance. We consider these implications in more detail in the
next chapter.

Judging the Results

All but the very earliest studies at SRI (and all of the SAIC remote-viewing
experiments) evaluated the results using a method called “rank-order judg-
ing.” This is similar to the technique employed in the dream-telepathy ex-
periments discussed earlier. After a viewer had remote-viewed a target (a
geographic site, a hidden object, a photograph, or a video clip), a judge who
was blind to the true target looked at the viewer’s response (a sketch and a
paragraph or two of verbal description) along with photographs or videos
of five possible targets. Four of these targets were decoys and one was the
real target.

As we have come to expect, the actual target was always selected at ran-
dom from this pool of five possibilities to ensure that neither the viewers
nor the judges could infer which was the actual target. The judge was asked
to assign a rank to each of the possible targets, where a rank of 1 meant that
the possible target matched the response most closely, and a rank of 5
meant that it matched the least. The final score for each remote-viewing
trial was simply the ranking that the judge assigned to the actual target.”

Design Evolution

Over the two decades of recent remote-viewing experiments, articles de-
scribing these results were published in prominent scientific journals such
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as Nature® and the Proceedings of the IEEE,* and in a few popular books.” As
expected, the published results prompted dozens of criticisms.** The con-
structive criticisms helped researchers evolve their experimental designs
into progressively tighter methods, and eventually a list of design criteria
emerged that provided extremely tight conditions for demonstrating proof-
of-principle for any form of clairvoyance. They included rules such as: (1) no
one who knows the identity of the target should have any contact with the
remote viewer until after his or her description of the target has been safely
secured; (2) no one who knows about the target or whether the session was
successful should have any contact with the judge until after the judging
has been completed; and (3) no one who knows about the target should
have access to the remote viewer’s responses until after the judging has
been completed.

SRI Experiments: 1973-1988

In 1988 Edwin May and his colleagues analyzed all psi experiments con-
ducted at SRI from 1973 until that time.* The analysis was based on 154 ex-
periments, consisting of more than 26,000 separate trials, conducted over
those sixteen years. Of those, just over a thousand trials were laboratory
remote-viewing tests. The statistical results of this analysis indicated odds
against chance of 10*° to one (that is, more than a billion billion to one). As
we've seen in the telepathy experiments and ESP card tests, chance is not a
viable explanation for such results. In this particular database, clairvoyance
may not be the only explanation, especially since some of the early SRI
work contained design problems that were identified later. About the same
level of psi performance was observed, however, in later remote-viewing ex-
periments, suggesting that design problems couldn’t completely explain
away the results.

SAIC Experiments: 1989-1993

In 1995, the CIA commissioned a review of the government-sponsored
remote-viewing research. The principal authors of the report were Dr. Jes-
sica Utts, a statistics professor at the University of California, Davis, and
Dr. Ray Hyman (whom we have met before) from the University of Oregon.
The review committee’s primary task was to evaluate the remote-viewing
experiments conducted at Science Applications International Corporation,
although it also reviewed the SRI studies to see if the SAIC experiments
replicated the earlier experiments.

The SAIC studies provided a rigorously controlled set of experiments
that had been supervised by a distinguished oversight committee of experts
from a variety of scientific disciplines. The committee included a Nobel lau-
reate physicist, internationally known experts in statistics, psychology, neu-
roscience, and astronomy, and a retired U.S. Army major general who was
also a physician.
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Of ten government-sponsored experiments conducted at SAIC, six in-
volved remote viewing. Because the SRI studies had previously established
the existence of remote viewing to the satisfaction of most of the govern-
ment sponsors,” the SAIC experiments were not conducted as “proof-ori-
ented” studies, but rather as a means of learning how psi perception
worked.

Results

After studying the SRI and SAIC experiments in detail, the government re-
view committee came to six general conclusions.* First, it found that so-
called free-response remote viewing, where viewers were allowed to
describe whatever came to mind, was more successful than forced-choice
remote viewing, where viewers were required to select their responses from
a few discrete possibilities (like ESP card symbols). Second, in test after
test, psi performance among a small group of selected individuals far ex-
ceeded performance among unselected volunteers. This was an important
observation, because if design problems accounted for successful experi-
ments—as critics often assumed—then the selected group would not have
been able to perform consistently better than unselected volunteers.

Third, mass screenings to find talented remote viewers revealed that
about 1 percent of those tested were consistently successful. This says that
first-class remote-viewing ability is relatively rare, but it probably varies
across the general population much like athletic ability and musical talent.
Fourth, neither practice nor training consistently improved remote-viewing
ability. As with musical talent, some people with natural ability can perform
highly effective remote viewing after only a few minutes of instruction,
while those without thatraw talent find remote viewing difficult or impossi-
ble to perform. Fifth, it is not yet clear whether feedback about the remote-
viewing target is necessary, but it does provide a psychological boost that
increases performance. And sixth, neither the use of electromagnetic
shielding nor the distance between the target and the viewer seems to affect
the quality of remote viewing.

Jessica Utts ended her review as follows:

It is clear to this author that anomalous cognition is possible and has
been demonstrated. This conclusion is not based on belief, but rather on
commonly accepted scientific criteria. The phenomenon has been repli-
cated in a number of forms across laboratories and cultures. . . .

I believe that it would be wasteful of valuable resources to continue to
look for proof. No one who has examined all of the data across laborato-
ries, taken as a collective whole, has been able to suggest methodological
or statistical problems to explain the ever-increasing and consistent re-
sults to date.”
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And what about the devil’s advocate, Ray Hyman? After reviewing the
same evidence, he concluded:

I agree with Jessica Utts that the effect sizes reported in the SAIC experi-
ments and in the recent ganzfeld studies probably cannot be dismissed
as due to chance. Nor do they appear to be accounted for by multiple test-
ing, filedrawer distortions, inappropriate statistical testing or other mis-
use of statistical inference. . . . So, I accept Professor Utts’ assertion that
the statistical results of the SAIC and other parapsychologists experi-
ments “are far beyond what is expected by chance.”

The SAIC experiments are well-designed and the investigators have
taken pains to eliminate the known weaknesses in previous parapsycho-
logical research. In addition, I cannot provide suitable candidates for what
flaws, if any, might be present. Just the same, it is impossible in principle to
say that any particular experiment or experimental series is completely
free from possible flaws.**

In other words, as we have seen in the discussion of the ganzfeld-telepa-
thy results, the archskeptic agreed that the results were not due to chance,
or selective reporting, or statistical problems, or even to any plausible design
flaws. He is then left ‘with only one remaining refuge, which is to imply that
there must be something wrong, presumably because the alternative—gen-
uine psi—is too remarkable to consider. To Hyman'’s credit, he goes on to
suggest, as he did for the ganzfeld-telepathy research, that

It might be worthwhile to allocate some resources towards seeing
whether these findings can be independently replicated. If so, then it will
be time to reassess if it is worth pursuing the task of determining if these
effects do indeed reflect the operation of anomalous cognition.*

So again, the key question is, Have these results been replicated?

PEAR PRECOGNITIVE REMOTE PERCEPTION

The Princeton Engineering Anomalies Research (PEAR) Laboratory at
Princeton University began conducting studies in remote viewing in 1978.
The PEAR researchers preferred the term “precognition remote percep-
tion” (PRP) to reflect the fact that in many of their trials the targets were
randomly selected after they were described. In addition, their method of
analyzing results differed from the rank-order method used by SRI/SAIC,
and their studies involved both a “percipient” (a remote viewer) and an
agent (an individual known to the viewer) who visited a site in the field.
While there are differences in some aspects of the PEAR program, quali-
tatively the results are essentially the same as those reported by the
SRI/SAIC program. For example, consider one of the PRP trials where a
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percipient and an agent were separated by twenty-two hundred miles.
Some forty-five minutes before the agent randomly selected a site, the per-
cipient described the following impressions:

Rather strange yet persistent image of [agent] inside a large bowl—a
hemispheric indentation in the ground of some smooth man-made ma-
terials like concrete or cement. No color. Possibly covered with a glass
dome. Unusual sense of inside/outside simultaneity. That’s all. It’s a
large bowl. (If it was full of soup [the agent] would be the size of a large
dumpling!y®

The agent turned out to be visiting a large radio telescope at Kitt Peak,
Arizona. If we did not know what a radio telescope was, the viewer’s word
portrait would provide a good description. A radio telescope resembles “a
large bowl.”

PE AR Method of Evaluation

For a PEAR PRP trial, the percipient was asked to write a short description
of the geographic site where an agent is, was, or would be at a prescribed
time. The percipient then filled out a thirty-question “descriptor” form.
These descriptors asked whether the perceptive impression was mainly
dark or light, mainly indoors or outdoors, whether there were animals in
the scene or not, significant sounds or not, and so on.

Meanwhile, the agent typically spent from five to fifteen minutes at the
target site, beginning at the prescribed time. He or she wrote down any im-
pressions and filled out the same thirty-item descriptor form. In most
cases, the agent also took photographs of the scene to provide a better
record of the experience and for future reference.

The target sites were determined in two ways: instructed and volitional. In
the instructed mode, a person not otherwise involved in the experiment
randomly selected a site from a large pool of previously selected locations.
An electronic random-event generator was typically used to make this selec-
tion. This information would be given to the agent sealed in an envelope,
with instructions to open the envelope only after leaving the laboratory.
With the volitional method, the target site was selected spontaneously by
the agent, who was traveling at some distant location unknown to the per-
cipient, and where no preestablished target pool existed.

With both methods, most of the remote perceptions were performed
precognitively, before the agent arrived at the site, and even before a site
was selected. Obviously, no communication was permitted between the
percipient and the agent until both had completed their tasks.

Analytical Method

To analyze the results of a single trial, the researchers matched the percipi-
ent’s descriptor list against the agent’s descriptor list for the actual target.
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They then compared the descriptor lists to all other targets in the entire
database. This provides an objective, mathematically rigorous way of evalu-
ating the likelihood of each individual trial. Some criticism has been di-
rected at the PEAR PRP methods, primarily because in most cases the
percipient and the agent knew each other, and because the percipient knew
approximately when and where the agent was going to visit a site* This
shared knowledge might have biased one or both of the participants to fill
in their descriptor lists in similar ways. The results of such shared knowl-
edge could, in principle, inflate the score obtained in each trial. This same
criticism was charged against Upton Sinclair’s methods and some of the
thought-transference experiments of the late nineteenth century.

In response, the PEAR researchers reanalyzed their data to see whether
shared knowledge might have biased the results, especially in the volitional
trials. They argued that if this bias were responsible for some extra hits on
the descriptors, then it should have resulted in better results for the voli-
tional trials than for the instructed trials. But no statistical differences were
found.” Thus, while shared biases may have influenced the results in prin-
ciple, the magnitude of any such bias was too small to be detected. Of
greater importance is the finding, shown in figure 6.2, that the PEAR re-
mote-perception studies produced essentially the same results as those
seen by many other researchers over the years.

Of the 334 PRP trials that had been published as of 1987, 125 were in the
instructed mode and 209 in the volitional mode. The final odds against
chance for the PEAR researchers’ overall database were 100 billion to 1. For
the instructed trials alone, the outcome was a billion to 1, and for the voli-
tional trials, 100,000 to 1. Thus, the results actually ran opposite to the
shared-knowledge suggestion, with somewhat greater performance demon-
strated in the instructed mode.

Psi Perception So Far

Figure 6.2 summarizes all the telepathy and clairvoyance experiments con-
sidered so far. Each experiment produced results far beyond chance, and
surprisingly, the results are approximately the same in each case. The only
notable differences are in the high-security ESP card tests and the “ordi-
nary-state” ESP studies. Why were these latter studies different?

Ordinary-State Psi

British psychologist Julie Milton, from the University of Edinburgh, Scot-
land, examined all free-response psi experiments conducted in the “ordi-
nary” state of consciousness,as opposed to studies employing altered states
of consciousness such as dreams, the ganzfeld, and hypnosis.» Milton’s
analysis encompassed seventy-eight studies published from 1964 to 1993.
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Itincluded some of the early SRI remote-viewing experiments but excluded
the SAIC studies, the PEAR PRP studies, and all the dream and ganzfeld
experiments. The ESP card studies were not considered because they used
a forced-choice design. In sum, the studies Milton considered were re-
ported in fifty-five publications by thirty-five different investigators, and
they involved 1,158 participants, most of whom were unselected volunteers.
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Figure 6.2. Summary results for all clairvoyance tests, with point estimates and
95 percent confidence intervals after the results were transformed into 50-per-
cent-equivalent chance hit rates.’* These tests include all ESP card experiments
reported in 188 studies from 1882 to 1939, involving 4.6 million trials; a subset
of high-security ESP card tests reported in 34 studies from 1935 to 1939, involv-
ing 907,000 trials; 450 dream-telepathy sessions; 2,549 ganzfeld sessions; 209
PEAR PRP volitional sessions; 125 PEAR instructional sessions; 455 SAIC re-
mote viewings; 770 SRI remote viewings; and 2,682 “ordinary-state” ESP ses-
sions. Thelabel “PEAR PRP V” refers to the PEAR Laboratory’s precognitive
remote-perception studies in the “volitional” mode, and “PRP 1” refers to the
same studies in the “instructional” mode. The label “ordinary ESP” at the right
end of the graph refers to clairvoyance studies conducted in the ordinary state of
consciousness.

She found that the overall effect resulted in odds against chance of ten
million to one. The reported effects did not significantly vary among the
thirty-five investigators, and analysis of the file-drawer problem showed
that 866 unsuccessful, unpublished studies would have to exist to elimi-
nate the overall effect. Thus chance and selective reporting could not plausi-
bly explain these results. Milton did find that two potential design flaws
were related to larger psi scores, but the forty-eight studies free of those
flaws still resulted in odds of forty thousand to one.

Of particular interest is that the resulting hit rate of 54 percent was quite
a bit smaller than the overall effects observed in the other studies. Given the
predicted psi-enhancing effects of experiments involving altered states of
consciousness, such as dreams and the ganzfeld state, it is not surprising
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that the “ordinary-state” results were somewhat weaker. Henri Bergson
may have been right: perhaps we do filter out psi impressions in the ordi-
nary state of mind.

Ordinary and Nonordinary States

If conscious awareness is in fact the end of a long series of perceptual fil-
ters, then if we could bypass conscious awareness and gain access to more
direct or primitive perceptions, perhaps we would find enhanced psi perfor-
mance. One way of studying this expectation would be through the use of
hypnosis to create a psi-conducive state. That is, what would happen if we
used hypnosis to suggest to someone that psi would be experienced easily,
safely, and comfortably?* Would that enhance clairvoyance?

In 1994, psychologists Rex Stanford and Adam Stein, from St. John'’s
University in New York, published a meta-analysis of ESP studies contrast-
ing the use of hypnosis and an “ordinary-state” condition.** They found
twenty-nine relevant studies, of which twenty-five provided enough infor-
mation to calculate the experimental outcomes. These were reported by
eleven different investigators in publications appearing from 1945 to 1982.
Twenty-three of the studies involved forced-choice methods, and two used
free-response designs. Figure 6.3 shows the results. The hypnosis condi-
tion resulted in psi effects significantly greater than chance, with odds of
twenty-seven hundred to one. By comparison, the “ordinary-state” condi-
tion resulted in odds that cannot exclude chance (eight to one). Thus, there
is some evidence supporting the idea that by manipulating expectations
and bypassing conscious awareness, we can improve psi.
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Figure 6.3. Results of ordinary-state experiments versus hypnosis experiments in
terms of 5o-percent-equivalent hitrates and 95 percent confidence intervals,
with the number of experiments in parentheses.

Stanford and Stein then examined whether the psi effects were about the
same across the different experimenters, and found that they were not. The
eleven experimenters obtained results that were significantly different from
each other, which raises two possibilities: these studies were not examining
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the same effect, or the investigators’ methods and skills in inducing hyp-
notic suggestions differed dramatically. It is known, for example, that suc-
cessful hypnosis requires strong interpersonal skills and extensive
experience. In addition, people vary widely in the degree to which they can
be hypnotized, and we do not know in these studies whether the partici-
pants were all equally “hypnotizable” (which can be measured by various
techniques).

Sheep and Goats

One way of independently checking the results suggested by the hypnosis
studies is to examine another form of suggestion, one that is in some ways
stronger than conventional hypnotic induction. These are the subtle sug-
gestions induced in us by our culture, our personal experiences, and the be-
liefs we learned from parents and schools. Together, culture, experience,
and beliefs are potent shapers of our sense of reality. They are, in effect,
hidden persuaders, powerful reinforcers of our sense of what is real. Our
deep beliefs determine what we view as logically reasonable and what we
consider to be morally and ethically self-evident.

As we'll explore in more detail in chapter 14, the hidden “hypnosis” of
belief actually determines to a greater degree than is commonly known
what we can consciously perceive. The hypnosis experiments showed that a
slight tweaking of these beliefs resulted in a different performance. Thus,
we would expect that people who accept the existence of ESP—for reasons
of culture, experience, or belief—will score higher, on average, than people
who do not.

This turns out to be one of the most consistent experimental effects in
psi research. It was whimsically dubbed the “sheep-goat” effect by psychol-
ogist Gertrude Schmeidler, who in 1943 proposed that one reason that
confirmed skeptics do not report psi experiences is because they subcon-
sciously avoid them.” People who do report such experiences Schmeidler
called the “sheep,” and the skeptics she called the “goats.”

These studies typically had people fill in a questionnaire asking about
their degree of belief in ESP and about any psi experiences they may have
had. On the basis of their responses, participants were classified as either
sheep or goats. All participants then took a standardized psi test, like an
ESP card test, after which the results of the sheep and goats were com-
pared. The idea was that the performance of the sheep would be signifi-
cantly better than that of the goats.

In 1993, psychologist Tony Lawrence from the University of Edinburgh,
Scotland, reported a meta-analysis of all sheep-goat forced-choice experi-
ments conducted between 1943 and 1993. Lawrence found seventy-three
published reports by thirty-seven different investigators, involving more
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than 685,000 guesses produced by forty-five hundred participants. The
overall results were strongly in favor of the sheep-goat effect, with believers
performing better than disbelievers with odds greater than a trillion to one.
Analysis of the file-drawer problem showed that it would require some
1,726 unpublished, nonsignificant studies for each published study to erad-
icate this effect. Thus, the file-drawer problem cannot explain this result.
Nor did Lawrence find that the results could be explained by variations in
the quality of the studies, or by the presence of a few studies with exception-
ally large outcomes. He concluded that “The results of this meta-analysis
are quite clear—if you believe in the paranormal you will score higher on
average in forced choice ESP tests than someone who does not.”*

Summary

We can draw three strong conclusions from ESP, remote-viewing, hypno-
sis, ordinary-state, and sheep-goat clairvoyance tests. First, these experi-
ments exclude chance, selective reporting, and design flaws as alternative
explanations. Second, some experiments have been replicated thousands of
times by dozens of investigators from the 1880s to the present. And third,
the psi effects measured across the various experiments are remarkably
similar to one another.

The third conclusion is particularly important. While the methods, hy-
potheses, and purposes of the studies reviewed here were all somewhat dif-
ferent, each study examined the same underlying phenomenon—the ability
to perceive objects and events at a distance, beyond the reach of the ordinary
senses. We've seen that essentially the same effects have been repeatedly ob-
served by dozens of investigators using different methods. This is why the
late Carl Sagan agreed that some of the scientific evidence provided by psi
experiments is persuasive enough to take these phenomena very seriously.

So, the evidence demonstrates that psi perception operates between
minds and through space. This is troubling for many scientists, but not
unimaginable. After all, it is possible that tomorrow someone will discover
some sort of previously overlooked, supersensitive organ that might ac-
count for reports of telepathy, and maybe even for clairvoyance. But when
we consider psi perception across time, all bets are off. The possibility that
we can detect or, worse, be influenced by events in the future or past is so far
beyond current scientific concepts that it staggers the imagination. But be-
fore we let our reeling imaginations stop us, let’s examine the evidence for
Ppsi perception across time.
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Perception Through Time

People like us, who believe in physics, know that the distinction
between past, present, and future is only a stubbornly
persistent illusion.

ALBERT EINSTEIN

to distinguish clearly in the laboratory. Telepathy in the lab, and in life,
can be explained as a form of clairvoyance, and clairvoyance is difficult

» «

In previous chapters, we saw that the perceptual forms of psi are difficult

to localize precisely in time. Concepts like “retrocognition,” “real-time clair-
voyance,” and “precognition” have arisen, blurring the usual concepts of
perception and time. It seems that we must think of psi perception as a gen-
eral ability to gain information from a distance, unbound by the usual limi-
tations of both space and time.’

As long as we are interested in demonstrating the mere existence of per-
ceptual psi, these conceptual distinctions do not matter. But when we try to
understand how these effects are possible, the differences become critical.
For example, it’s important when theorizing about psi to know if it’s actu-
ally possible to directly perceive someone’s thoughts. Likewise, it’s impor-
tant to know if it’s possible to perceive objects at a distance in real time.

Based on the experimental evidence, it is by no means clear that pure
telepathy exists per se, nor is it certain that real-time clairvoyance exists. In-
stead, the vast majority of both anecdotal and empirical evidence for percep-
tual psi suggests that the evidence can all be accommodated by various
forms of precognition. This may be surprising, given the temporal para-
doxes presented by the notion of perception through time. But one simple
way of thinking about virtually every form of perceptual psi is that we occa-
sionally bump into our own future. That is, the only way that we personally
know that something is psychic, as opposed to a pure fantasy, is because
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sometime in our future we get verification that our mental impressions
were based on something that really did happen to us. This means that, in
principle, the original psychic impression could have been a precognition
from ourselves.

The Phenomenon

Nothing puzzles me more than time and space; and yet nothing
troubles me less, as I never think about them.
CHARLES LAMB

Abraham Lincoln believed in prophetic omens. He told his friend and
biographer, Ward H. Lamon, that shortly after the presidential election in
1860, he looked into a mirror and saw a double image of himself. Lincoln
took this as an image of his future and understood that he would be elected
to a second term but would die before the end of it.* The Cleveland Plain
Dealer later published an account of Lincoln’s beliefs about prophesies, and
someone asked him if the newspaper’s report was true. He replied, “The
only falsehood in the statement is that the half of it has not been told. This
article does not begin to tell the wonderful things I have witnessed.”

Later, Lincoln reportedly told Lamon of a dream he’d had in which he
heard people weeping as if their hearts would break. He could not see the
mourners, so he followed the sound through the White House until he ar-
rived at the East Room. “There,” according to his account to Lamon, “was a
sickening surprise. Before me was a catafalque on which rested a corpse
wrapped in funeral vestments. Around it were stationed soldiers who were
acting as guards.” Lincoln asked the soldiers, “Who is dead in the White
House?” They replied, “The president, he was killed by an assassin.”

It is less well known that on the night of Lincoln’s assassination, Gen-
eral Ulysses S. Grant and his wife, Julia, were supposed to accompany the
president to Ford's Theater in Washington. This was an event of great
honor, because a few days before, General Grant had accepted the uncondi-
tional surrender of the Confederate General Robert E. Lee, and Grant was
enjoying a reception in his honor at the capital.

That morning, the day of the assassination, Mrs. Grant felt a great sense
of urgency that she, her husband, and their child should leave Washington
and return to their home in New Jersey. The general could not leave be-
cause he had appointments that day, but Mrs. Grant’s sense of urgency
grew throughout the day. Even though they were supposed to accompany
President and Mrs. Lincoln to Ford’s Theater, she insisted that they imme-
diately leave for their home in New Jersey. She repeatedly sent word to her
husband throughout the day, begging him to leave. He finally conceded,
and when they reached Philadelphia, they heard the news about the assassi-
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nation. They later learned that not only were they supposed to be sitting in
the same box as the president, but they were also on actor John Wilkes
Booth’s list of intended victims.?

Thousands of such anecdotes scratch the surface of a rich lore of histori-
cal prophesies, premonitions, and forewarnings. Virtually every culture
throughout history has developed techniques of divining the future, and
many ancient mythologies are based on the inevitability of foretold des-
tinies. While stories of accurate prophesies leave us in awe, we still need
hard evidence that such things are really possible and not just fairy tales.
This brings us back to the laboratory.

Forced-Choice Tests

In 1989 Charles Honorton and psychologist Diane Ferrari published a
meta-analysis of all “forced-choice” experiments on precognition conducted
between 1935 and 1987. In a typical forced-choice precognition study, a
person is asked to guess which one of a fixed number of targets will be se-
lected later. The targets could be colored lamps, ESP card symbols, or a die
face. Later, one target is randomly selected, and if the person’s guess
matches the selected symbol, this is counted as a “hit.” In many such stud-
ies, immediately after the person guesses a symbol the target is randomly
generated and presented as feedback.

Note that a test for precognition differs from a test for “psychokinesis”—
mind-matter interactions—in only one essential way: Say that you toss a
pair of dice, and while the dice are still in the air you wish or intend that you
get a seven. This would be a psychokinesis test. Now say that you toss a pair
of dice, and while the dice are still in the air you guess or perceive that you
will get a seven. This would be a precognition test. In the first case you tried
to will a certain result to occur; in the second case you tried to perceive what
the result would be. The first is relatively active and the second is relatively
passive, but the observable outcomes, at least with random systems like dice,
are identical.

As in all psi experiments where the results depend on a clear definition
of “chance expectation,” the method of randomly selecting the future sym-
bol is an important feature of these experiments. In early studies, decks of
cards were shuffled by hand or machine; in later studies, electronic circuits
were used to generate truly random numbers. The basic test is simple and
the results are easy to interpret.

Honorton and Ferrari were mainly interested in studying three points:
Was there any evidence for precognition? Was the effect related to varia-
tions in experimental quality? And did precognition performance vary with
moderating variables, such as the type of subject population or the form of
feedback employed?
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REsULTS

Honorton and Ferrari surveyed the English-language scientific literature to
retrieve all experiments reporting forced-choice precognition tests. They
found 309 studies, reported in 113 articles published from 1935 to 1987, and
contributed by sixty-two different investigators. The database consisted of
nearly two million individual trials by more than fifty thousand subjects.
The methods used in these studies ranged from the use of ESP cards to
fully automated, computer-generated, randomly presented symbols. The
most frequently used participants were college students (in about 40 per-
cent of the studies), and the least frequent were the experimenters them-
selves (in about 5 percent of the studies). People had been tested both
individually and in groups.

The future targets were selected in many ways. Some studies used quasi-
random methods relying on naturalistic events, like the average daily low
temperatures recorded in a large group of cities located throughout the
world. Other studies used informal methods such as dice tossing and card
shuffling, or more formal techniques such as the use of tables of preprinted
random numbers and electronic random-number generators. The time in-
terval between the guesses and the generation of the future target ranged
from milliseconds to a year.

The combined result of the 309 studies produced odds against chance of
10” to one—that is, ten million billion billion to one. This eliminated
chance as a viable explanation. The possibility of a selective-reporting
bias—the file-drawer problem—was also eliminated by determining that
the number of unpublished, unsuccessful studies required to eliminate
these astronomical odds was 14,268. Further analysis showed that twenty-
three of the sixty-two investigators (37 percent) had reported successful
studies, so the overall results were not due to one or two wildly successful
experiments. In other words, the precognition effect had been successfully
replicated across many different experimenters.

TRIMMED ANALYSIS

Successfully replicating an effect does not mean that the results observed in
different experiments will be identical, because there will always be some
variations in study designs and participants. Instead, we would expect the
results to be about the same, known in statistical terms as “homogeneous.”
In meta-analyses it is not expected that the effects observed in different
studies will be homogeneous until the “outliers” are trimmed away. These
are studies that for one reason or another produced wildly large or wildly
small effects, possibly because of design problems, or the use of dramati-
cally different procedures or personnel, or just by chance. In any case, to be
sure that the same results have been replicated, a homogeneous set of ef-
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fects is commonly created by trimming from the full set 10 percent of the
studies producing the largest effects and 10 percent of the studies produc-
ing the smallest effects.

After performing this trimming, Honorton and Ferrari were left with
248 studies, and the total number of investigators was reduced from sixty-
two to fifty-seven. But the combined effect of the remaining 8o percent of
the data still produced odds against chance of a billion to one. This means
that these fifty-seven investigators observed precognition effects that were
effectively the same, and these effects could not be attributed to chance or to
selective reporting.

STUuDY QUALITY

Honorton and Ferrari identified eight elements of good experimental de-
sign for precognition studies. These included prespecifying how many
samples would be collected, preplanning the method of statistical analysis,
using proper randomization methods, and using automated recording. If
there was a significant negative relationship between study quality and pre-
cognition performance, it would tend to support the critical assertion that
better-designed studies produce smaller effects. But no such relationship
was found for these studies; in fact, the actual relationship was slightly posi-
tive rather than negative.’ Another question they asked was whether the ex-
tremely poor quality studies showed larger effects than the extremely high
quality studies. Again, no differences were found.

A further question was whether study quality improved with time. This
would be predicted, as investigators are expected to improve their experi-
mental methods in response to criticisms. In fact, there was a significant
positive relationship with odds against chance of ten billion to one.* How-
ever, even though study quality improved over time, the size of the precog-
nitive effect did not. This indicates that the effects experimenters had been
seeing repeatedly for more than half a century were remarkably stable.

MODERATING VARIABLES

To explore what factors might have moderated precognition, Honorton and
Ferrari studied the performances of several classes of participants: unspeci-
fied, mixtures of several different populations, students, children, adult un-
selected volunteers, experimenters, and people selected on the basis of
prior successful performance or some other special abilities. With one ex-
ception, the effect size did not appreciably vary among these different popu-
lations. Studies using selected participants produced larger effects than
studies using unselected participants, with odds against chance of a thou-
sand to one.

Another variable examined the type of feedback provided to the partici-
pants. Feedback ranged from none, to time-delayed, to feedback of the
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results of a series of trials, to trial-by-trial feedback. Trial-by-trial feedback
tended to result in better performance, with odds against chance of about
one hundred to one. In fact, some 42.6 percent of the studies with trial-by-
trial feedback were successful (where only 5 percent would be expected by
chance), and none of the studies without feedback were successful.

Honorton and Ferrari then examined the time interval between a par-
ticipant’s response and when the target was generated. Because trial-by-
trial feedback had produced larger effects, they expected that shorter time
intervals would also produce larger effects. After placing the studies in
seven classes of time intervals (milliseconds, seconds, minutes, hours,
days, weeks, and months), they did indeed find this relationship, with mil-
lisecond feedback being better than the other times, at odds against
chance of just under one hundred to one. This relationship may have
more to do with psychological factors than with any inherent limitations
on how far precognition can “see.” That is, in forced-choice tests if feed-
back is held off for more than a few minutes, the motivational effects of
the feedback are lost. The participant is less able to remember what the
feedback relates to, and it is expected that motivation to pay close attention
to the task would diminish.

Based on their observations, Honorton and Ferrari predicted that se-
lected participants who were tested individually using trial-by-trial feedback
would perform better than unselected participants who were tested in
groups using no feedback. The first set was called the “Optimal Group” and
the second the “Suboptimal Group.” As predicted, the Optimal Group per-
formed significantly better than the Suboptimal Group, with odds against
chance of a million to one. Seven of the eight Optimal studies were inde-
pendently successful with odds of at least twenty to one, whereas none of
the Suboptimal studies were successful.

The presence of significant moderating variables in these studies was
important because it showed that precognition performance was not
merely a statistical oddity but varied in ways that “made sense” psychologi-
cally. This suggests that there are lawful relationships about precognition
performance that will be found through further research. And this in turn
may lead to an improved understanding of how precognition works.

Unconscious Precognition

Another way to investigate precognition is by exploring the possibility that
the mind is in contact with its own future state, or alternatively that the
mind is slightly “spread out” in time. There are many interesting ways to
test this idea. One is to see whether future perceptions interfere with pre-
sent performance on reaction-time tasks, and another is to see whether fu-
ture emotional states are detectable in present nervous system activity.
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REACTION TIME

In the early 1980s, Holger Klintman of the Department of Psychology at
Lund University, Sweden, was studying a task where a person was shown a
patch of color—red, green, blue, or yellow—followed by the name of a
color, i.e., the words red, green, blue, or yellow.” Klintman asked the person to
speak aloud the name of the patch of color as quickly as possible, and then
speak aloud the word that followed as quickly as possible.

If the initial color patch matches the subsequent color name—if the color
green is followed by the word green, for instance—the task can be done
quickly and accurately. This is because as soon as the color patch s seen, as-
sociations about that color are activated in memory, including associations
about the name of the color. So when a person is asked to say the name of a
color, if the color name matches the color patch it is easy because the mem-
ory had already been “primed.”

But if the initial color patch mismatches the subsequent color name—the
color green followed by the word red, for example—then the task is surpris-
ingly difficult because the mental gears set in motion by the naming of the
color patch have to be overcome to correctly speak the mismatching color
word. The experience of trying to perform the mismatch task quickly and
accurately is exceptionally frustrating. Many people feel uncomfortable or
start laughing uncontrollably when they try it. This task is often used to
demonstrate the discomfort of cognitive interference.

Psychologists are usually interested in measuring the time it takes to
speak aloud the second stimulus, the color name, after it is displayed. The
prediction is that this reaction time will be faster when the initial color
patches match the subsequent names, and slower when they mismatch. Of
course, to avoid the powerful priming effects of expectation, the color name
following the color patch must be determined randomly from one trial to
the next. Neither the test participant nor the experimenter is allowed to
know whether any given trial will be a match or a mismatch, so this is a
classic double-blind experiment.

Klintman had been conducting this sort of conventional perceptual ex-
periment for some time, measuring the reaction times to the second stimu-
lus, when he decided to measure how much time it took people to speak
aloud the color of the first stimulus, the color patch. He reasoned that he
could use this first reaction time as a baseline or control reaction time,
which he would then compare with the second reaction time. This would
help him form a more sensitive measure of reaction time. Klintman was
surprised to find more variation than he had expected in the first reaction
times. He investigated further and was astonished to discover that the ini-
tial reaction times were faster when the color patch and the color name
matched, and slower when the following color name mismatched.
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After considering and rejecting all conventional explanations for this ef-
fect, Klintman decided to test the possibility of what he called “time-
reversed interference.” By this he meant that the person’s precognitive
sensing of the future stimulus somehow traveled back in time, causing cog-
nitive interference when the future stimulus was a mismatch. Klintman
guessed that interference from the future was causing the first reaction
time to slow down.

He devised a double-blind experiment to test this idea, and ran twenty-
eight subjects through his procedure. It produced odds against chance of
sixty-seven to one in favor of the time-reversed interference hypothesis. So
he designed another experiment, and again obtained successful results in
favor of time-reversed interference. He ran another experiment, and an-
other. After five successful experiments, each of which used a somewhat
different design to provide conceptual replications of the same hypothe-
sized effect, the combined results of the experiments resulted in overall
odds against chance of 500,000 to 1. Klintman was satisfied that the obser-
vations were not caused by chance fluctuations, nor were they due to experi-
mental artifacts.

He concluded that the effect was dependent upon the meaning between
the two events; personality was an important variable in predicting who
would show the effect; later trials produced poorer results than early trials,
probably owing to a combination of fatigue and reduction of novelty; the ef-
fect was observed with ordinary student volunteers; the effect was relatively
insensitive to the experimenter; and it was repeatable.

In addition, participants were entirely unaware that their performance
was being affected by their own future perceptions, suggesting that uncon-
scious nervous system activity may be used to detect precognitive percep-
tions. Studies relying on unconscious responses may be more effective than
those relying on conscious responses by bypassing psychological defense
mechanisms that may filter out psi perceptions from ordinary awareness.?

FuTture FEELINGS

In a recent series of experiments conducted in our laboratory at the Uni-
versity of Nevada, Las Vegas, we've explored unconscious nervous system
responses to future events. Strictly speaking, such responses are a subset
of precognition known as “presentiment,” a vague sense or feeling of
something about to occur but without any conscious awareness of a partic-
ular event.®

The unconscious responses studied in our experiments took advantage
of a well-known psychophysical reflex known as the “orienting response,”
first described by Pavlov in the 1920s. The orienting response is a set of
physiological changes experienced by an organism when it faces a “fight or
flight” situation. For human beings, the response also appears in less dan-
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gerous contexts, such as when confronting a novel or unexpected stimulus.
The classical orienting response is a series of simultaneous bodily changes
that include dilation of the pupil, altered brain waves, a rise in sweat gland
activity, a rise/fall pattern in heart rate, and blanching of the extremities.*
These bodily changes momentarily sharpen our perceptions, improve our
decision-making abilities, increase our strength, and reduce the danger of
bleeding. This makes sense from an evolutionary perspective because when
our ancestors were challenged by a tiger, the ones who survived were sud-
denly able to see and hear exceptionally well, make very fast decisions, be-
come unusually strong, and not bleed as easily as usual.

It’s relatively easy to produce an orienting response on demand by show-
ing a person an emotionally provocative photograph. Stimuli like noxious
odors, meaningful words, electrical shocks, and sudden tactile stimuli are
also effective. Because a person’s general level of arousal is affected cumu-
latively by successive stimuli, the strength of the orienting response tends
to diminish after three to five emotional pictures in a row. In our study, to
prevent participants from “habituating,” we randomly interspersed the
photos used to produce the orienting responses within a pool of twice as
many calm photos.

Design

We had a participant, say “Pattie,” sit in a comfortable chair approximately
two feet from a color computer monitor.” On the first and second fingers of
her left hand, we attached electrodes to record fluctuations in skin conduc-
tance, known as “electrodermal activity.” On the pad of the third finger of
her left hand, a device was attached to record both heart rate and the
amount of blood in her fingertip. Signals from these electrodes were moni-
tored by a computer.

After the electrodes were attached, Pattie rested her wired-up left hand
comfortably in her lap. In her right hand, she held a computer mouse, and
when ready to begin she pressed the mouse button. As illustrated in figure
7.1, this caused the computer to select one target photo at random out of a
large pool of possibilities, but it showed only a blank screen. After five sec-
onds of the blank screen, the selected photo was displayed for three sec-
onds; this was followed by a blank screen for five seconds, and this was
followed by another five-second rest period. After the rest period, a message
informed Pattie that she could press the mouse button again whenever she
felt ready for the next trial.

Meanwhile, during this eighteen-second recording period, the three
physiological responses were continuously monitored. In this experiment,
participants viewed forty pictures in a single session, one picture at a time.
On each successive trial, the computer randomly selected one target photo
from a pool of 120 high-quality digitized color photographs. The target
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photos were divided into two subjective categories, calm and emotional.
Calm targets consisted of pleasant pictures of landscapes, nature scenes,
and cheerful people. Emotional targets consisted of arousing, disturbing, or
shocking pictures, including erotic photos and autopsies.”

participant
presses
button
computer
randomly computer screen screen
selects displays goes remains
photo photo blank blank

5 seconds 3 seconds 5 seconds 5 seconds

"—‘ continuous physiological record 4>1

Figure 7.1. lllustration of experimental procedure.

The analytic technique applied to the data was called a “superposed epoch
analysis.” This is an averaging procedure in which the eighteen seconds of
continuous physiological data from each trial (called a recording epoch) was
averaged for all trials in which calm pictures were presented, then separately
averaged for all trials in which emotional pictures were presented.

Results

Bypassing the mathematical and technical details, figure 7.2 shows the
basic result for electrodermal activity for one female participant, “SD.” As
expected by the classical orienting response, shortly after seeing emotional
targets, SD’s electrodermal (i.e., sweat-gland) activity increased. After see-
ing calm targets, her electrodermal activity remained calm.
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Figure 7.2. Superposed epoch analysis for one participant’s electrodermal activity,
with G5 percent confidence intervals. The four sections correspond to before, dur-
ing, and after the target was displayed and a rest period. Presentiment is seen as
higher electrodermal activity before the participant viewed the emotional targets.
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Now we come to the interesting part. Before SD saw both types of pic-
tures, her electrodermal activity began to rise, revealing that she was antici-
pating the subsequent target. What's surprising is that her electrodermal
activity increased more if the future picture was going to be emotional. This
difference is what we called a “presentiment effect,” and it’s a close analog
in the autonomic nervous system to what Klintman found in reaction time:
it appears that a person’s “future” experience can affect his or her nervous
system in the present. This is clear in figure 7.2, because there we can see
the past, present, and future on a single graph.

Figures 7.3, 7.4, and 7.5 show the combined results of changes in electro-
dermal activity, heart rate, and finger blood volume for twenty-four partici-
pants who viewed a total of goo pictures, 317 of which were emotional and
583 of which were calm.” Notice that this experimental design has a built-in
control: the physiological results observed in the during-display and after-
display conditions must reflect what is expected according to the orienting
response; otherwise, something would be wrong with the analysis tech-
nique or with the measurements. Some people have idiosyncratic re-
sponses that do not follow the expected orienting response, and we can
check this by seeing how they actually responded to the calm and emotional
target pictures.
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Figure 7.3. As expected by the classical orienting response, electrodermal activ-
ity after display of the target pictures was much higher for emotional pictures
than for calm pictures. Electrodermal activity before display of emotional pic-
tures was also higher than before display of calm pictures. This graph and fig-
ures 7.4 and 7.5 show the combined results for twenty-four participants who
contributed a total of nine hundred trials in two experiments. Confidence inter-
vals are G5 percent.

As expected by the classical orienting response, affer the participants
viewed emotional pictures, their autonomic nervous systems reflected the
expected (average) reaction: heart rate dropped, blood volume in the finger
dropped, and electrodermal activity increased. By comparison, responses to
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calm pictures just showed that they remained relaxed. These results con-
firmed that the experimental method was working as planned. The impor-
tant observation was that before the emotional pictures were seen, the
participants “pre-acted” to their own future emotional states. When asked
after the experiment if they were consciously aware of the upcoming pic-
tures, nearly all participants said no, supporting the idea that presentiment
is largely an unconscious process.
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Figure 7.4. Before seeing the calm pictures, participants’ average heartrate in-
creased a little because of anticipation, then steadily dropped, as though they
“knew” the upcoming picture was going to be relaxing. By comparison, average
heart rate began to rise before emotional pictures were seen, as though the partic-
ipants were steeling themselves against seeing the shocking picture.
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Figure 7.5. About two seconds after display of the target pictures, blood volume in
the finger dropped for emotional pictures, but not for calm pictures. Notice also
that blood volume dropped about one second before display of emotional pictures.
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INDEPENDENT REPLICATIONS

As we've emphasized, in science the proof of the pudding is independent
replications. After we reported these presentiment studies at the annual
conference of the Parapsychological Association in August 1996, Professor
Dick Bierman, a psychologist at the University of Amsterdam, attempted to
replicate the experiment. We gave him copies of the target photos we had
used, and he worked with his own electrodermal hardware and software.*

Bierman presented the target pictures to sixteen participants, each of
whom saw forty pictures for either 3.0 seconds, which he called the “long”
condition, or o.2 seconds, which he called the “short” condition. The
pooled results, shown in figure 7.6, successfully replicated the results that
we had observed. Electrodermal activity was significantly higher before pre-
sentation of emotional pictures, as compared to the same activity before
presentation of calm pictures.
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Figure 7.6. Results of Professor Bierman's replication experiment. Confidence
intervals are Gs5 percent.”

To examine the presentiment results in more detail, we separated the
emotional pictures into two types: positive (generally erotic themes) and
negative (violent and injury themes). Figure 7.7 shows the results for partic-
ipants run in our laboratory. We saw a clear difference in electrodermal ac-
tivity before presentation of positive versus negative emotional pictures,
and essentially no difference after presentation. Figure 7.8 shows the same
analysis for the participants run by Professor Bierman, again indicating
similar results. These differences would be difficult to account for by any
form of “normal” explanation, such as some sort of ordinary anticipation
effect. The findings also suggest—as would be expected if presentiment
truly does reflect foreknowledge of future events—that the autonomic
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nervous system is not just “pre-acting” to a future shock to the nervous sys-
tem, but is pre-acting to the emotional meaning of the future event.
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Figure 7.7. Electrodermal activity for violent versus erotic emotional targets in
data collected at the University of Nevada, Las Vegas. This graph is based on
thirty-three people who viewed 158 negative emotional pictures and 278 positive
emotional pictures. Confidence intervals are 65 percent.
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Figure 7.8. Electrodermal activity for people viewing violent and erotic emotional
pictures in data collected by Professor Bierman, University of Amsterdam. Con-
fidence intervals are G5 percent.
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When Is the Present?

Let anyone try, I will not say to arrest, but to notice orattend to, the
present moment of time. One of the most baffling experiences occurs.
Where isit, this present? It has melted in our grasp, fled ere we could
touch it, gone in the instant of becoming.
WiLriaM JaMes

William James may have been onto something. The present may not be
where—or when—we think it is. Klintman'’s reaction-time studies and the
physiological presentiment experiments confirm the results of the forced-
choice precognition meta-analysis. They suggest that under certain circum-
stances we can consciously or unconsciously respond to events in our
future, events that we have no normal way of knowing.

As this chapter was being written, neuroscientists from the University of
Iowa College of Medicine reported an experiment on intuitive hunches in
the prominent journal Science. They measured electrodermal activity in ten
normal people and in six brain-damaged patients while they individually
played a card game. The game involved four card decks and instructions to
simply select a deck and turn over a card, one at a time. Some cards would
result in winning money, and others in losing money. Two of the decks
were “bad” in that they had a higher percentage of losing cards, and the
other two were “good,” having a higher percentage of winning cards.

Remarkably, without knowing that there were good or bad decks, or any-
thing about the distribution of losing cards within each deck, both the nor-
mal people and brain-damaged patients “began to generate anticipatory
[electrodermal activity] whenever they pondered a choice that turned out to
be risky, before they knew explicitly that it was a risky choice.”” In discussing
this surprising effect, the researchers speculated that “The bias mechanism
identified here is distinct from other neural mechanisms whose integrity is
crucial for decision-making. . . . In other words, we propose an addition to
mechanisms already recognized as necessary for proper reasoning. ...”®
Given the evidence for precognition described in this chapter, it is entirely
possible that the additional mechanism—something beyond what conven-
tional neuroscience has recognized so far—is psi.

Shortly after psi experiments began in the 188os, it became apparent
that differences between telepathy, real-time clairvoyance, and precognition
were actually differences in semantics—our descriptions of the phenom-
ena—rather than in any fundamental properties of psi perception itself.
Then experiments began to be conducted on mind-matter interaction ef-
fects, and these seemed to be something completely different.
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Mind-Matter Interaction

Life is infinitely stranger than anything which themind of man
could invent. We would not dare to conceive the things which are
really merely commonplaces of existence.

SHERLOCK HOLMES TO DR. WATSON

answer is obviously yes. An automotive engineer imagines a new

way to build a car, and several months or years later it appears. This
transformation from mental into physical is not considered remarkable be-
cause the sequence of events is well understood.

But a similar question can be asked that is no longer self-evident: does
mental intention directly affect the physical world, without an intermedi-
ary? This question concerning the ultimate role of the human mind in the
physical world has intrigued philosophers for millennia. Indeed, the con-
cept that mind is primary over matter is deeply rooted in Eastern philoso-
phies and ancient beliefs about magic. For the past few hundred years, such
beliefs have been firmly rejected by Western science as mere superstition.
And yet, the fundamental issues remain as mysterious today as they did five
thousand years ago. What is mind, and what is its relationship to matter? Is
the mind caused, or is it causal?

D oes mental intention affect the physical world? In a trivial sense, the

Consciousness

Speculations about the nature of consciousness have substantially increased
in the last few years. Each discipline has its own views of what conscious-
ness may be, and many articles have been contributed by neuroscientists,
cognitive scientists, computer scientists, and biologists. In physics, the in-
escapable fact that the simple act of observation changes the nature of a
physical system caused virtually all the founders of modern physics, includ-
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ing Werner Heisenberg, Erwin Schrédinger, and Albert Einstein, to think
deeply about the strangely privileged role of human consciousness.’

A growing number of contemporary physicists have continued the tradi-
tion of speculations about consciousness, mind, and matter,” for some of the
implications of modern physics are perplexing to say the least. As physicist
Bernard d’Espagnat wrote in an article in Scientific American, “The doctrine
that the world is made up of objects whose existence is independent of
human consciousness turns out to be in conflict with quantum mechanics
and with facts established by experiment.”> Many other articles on this topic
have been published in scientific journals, including the American Journal of
Physics, Physics Letters, Scientific American, Foundations of Physics, and Physi-
cal Review.* A recent expression of the problem, which is directly relevant to
psi research, can be found in a speculation about quantum theory by physi-
cist Euan Squires, published in 1987 in the European Journal of Physics:

If conscious choice can decide what particular observation I measure,
and therefore into what states my consciousness splits, might not con-
scious choice also be able to influence the outcome of the measurement?
One possible place where mind may influence matter is in quantum ef-
fects. Experiments on whether it is possible to affect the decay rates of
nuclei by thinking suitable thoughts would presumably be easy to per-
form, and might be worth doing.*

Given the distinguished history of speculations about the role of con-
sciousness in quantum mechanics, one might think that the physics litera-
ture would report a substantial number of original experiments on this
topic. Surprisingly, a search revealed only three studies.

Experiments

The first was an article by MIT physicists Hall, Kim, McElroy, and Shi-
mony, who in 1977 reported an experiment based upon “taking seriously
the proposal that the reduction of the wave packet is due to a mind-body in-
teraction, in which both of the interacting systems are changed.” Their ex-
periment examined whether one person could detect if another person had
previously observed a quantum mechanical event (in this case, gamma
emission from sodium-22 atoms).

Their idea was based on the concept that if one person’s observation ac-
tually changed the physical state of a system, then when another person ob-
served the same system later, the second person’s experience may differ
according to whether the first has or has not looked at the system. Their re-
sults, based on a total of 554 trials, did not support the hypothesis. The ob-
served number of “hits” obtained in their experiment was exactly the
number expected by chance.
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The second study was referred to by the MIT physicists. They mentioned
that a previous experiment at MIT using radioactive cobalt-57 was success-
ful, with forty hits out of sixty-seven trials, a 6o percent hit rate where
chance expectation was 50 percent.’

The third study was a long-term investigation reported by Princeton
University engineer Robert Jahn, psychologists Brenda Dunne and Roger
Nelson, and their colleagues.® In 1986, they reported the results of millions
of trials collected from thirty-three people during seven years of experimen-
tation. They used electronic random-number generators, a type of elec-
tronic coin-flipper, as the physical target. These experiments, involving
long-term data collection with unselected individuals, provided persuasive
evidence of a relationship between mental intention and the output of these
random physical devices.

Thus, of three relevant experiments reported in mainstream physics
journals, one described results exactly at chance and two described positive
effects. Given the fantastic theoretical implications of such an effect, it
seems rather strange that no further experiments of this type can be found
in the physics literature. But this is not to say that no such experiments
have been performed. In fact, hundreds of conceptually identical experi-
ments have been conducted by psi researchers.

Actually, it’s not so strange that the mainstream physics literature men-
tions only three reports. Even though theoretical physicists have seriously
discussed the possibility of mind-matter interaction, a scientific taboo
about empirically studying such topics—referred to by Einstein as “spooky”
effects at a distance—prevails and reflects a host of underlying assump-
tions about the way nature ought to work. We discuss the origins of these as-
sumptions in chapter 15, but in any case, because of the insular nature of
scientific disciplines and the general uneasiness about parapsychology, the
vast majority of psi experiments are unknown to most scientists. In the
past, a few skeptics conducted superficial reviews of this literature and al-
leged that they found flaws in one or two experiments, but no one bothered
to examine the entire body of evidence.

Motivations

There are pragmatic as well as scientific and philosophical reasons for
studying mind-matter interaction effects. In the next chapter, we’ll explore
some of the evidence for and implications of these effects in living organ-
isms. Here, we're more interested in mind-matter interactions in nonliving
systems.

One practical reason for wondering whether mind influences matter is
the possibility that this form of “active” psi may be related to why comput-
ers and other complex machines sometimes fail. Why are some individuals
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extremely adept at handling machines, while others gain reputations for
mysteriously causing them to break? Why are “meaningful failures” so
commonplace in engineering circles that such instances are half-seriously
called examples of “Murphy’s Law”? Is it possible that, under certain cir-
cumstances, computer-system failures may be “psi-mediated”?®

This is not merely an academic question. It is becoming increasingly im-
portant to determine why complex systems sometimes fail. A growing
number of critical applications—nuclear power plants, air traffic control,
intensive care units, among others—depends completely on the proper
functioning of computers. Great strides have been taken in the design of
fault-tolerant computers, and today the causes of the great majority of com-
puter-system failures can be traced to one of two broad categories: human
factors and machine factors. Human factors include poor user-interface de-
sign, stressful work environments, logical or functional design errors, and
software bugs’® Machine factors include circuit-board failures, power
surges, and electromagnetic interference.”

Unfortunately, it’s not possible to assign every failure to a known cate-
gory.” While some unexplained cases can undoubtedly be solved with suffi-
cient detective work, as computer systems become more complex,
distributed, and interdependent, determining the ultimate cause of failure
becomes much more difficult. In fact, recent work on nonlinear dynamic
systems theory (part of the broader realm of complexity and chaos theory)
indicates that there are severe limits on our ability to predict the future of
supposedly deterministic systems, including computers.? Even specially
designed, highly redundant, fault-tolerant computer systems sometimes
fail in completely mysterious ways. So, besides examining the known
human and machine factors for possible sources of system failures, it is a
good idea to explore a less well understood intermediary factor: direct
human-machine interaction.

Gremlins and Angels

Some people are renowned for their ability to fix machines quickly. Others
are prohibited from coming near electronic equipment during important
demonstrations, for fear that the equipment will fail. Some psychologists
have referred to the latter phenomenon as the “gremlin effect.”” Indeed,
the apparenttendency of things to go wrong at the worst possible time is so
prevalent that in engineering circles Murphy’s Law is regarded as a “first
principle.”

Many gremlin legends are undoubtedly a result of selective memory and
superstition, but after we have sifted through the odd coincidences, a
residue of anecdotes and a small body of research suggest that the “lab lore”
may have some basis in fact. Among the hundreds of anecdotes about un-
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usual human-machine interactions is an amusing story told by physicist
George Gamow, who described the “Pauli Effect” as follows:

It is well known that theoretical physicists are quite inept in handling ex-
perimental apparatus; in fact, the standing of a theoretical physicist is
said to be measurable in terms of his ability to break delicate devices
merely by touching them. By this standard Wolfgang Pauli was a very
good theoretical physicist; apparatus would fall, break, shatter or burn
when he merely walked into a laboratory.

Other experimenters, such as Thomas Edison, were legendary for their
ability to get complex laboratory apparatus to work inexplicably fast.” Of
course, not all “computer gremlins” and “computer angels” are due to un-
explained causes. For example, during a session of the Supreme Soviet in
the 1980s, President Mikhail Gorbachev suggested that the 470 Deputies
try out the new, automated voting system in the Kremlin, which came com-
plete with giant projection screens suspended at both ends of the hall. Gor-
bachev gave the signal for the Deputies to vote, all eyes turned to the giant
screens, and they saw . .. nothing. According to an article in Time maga-
zine, Gorbachev reportedly said, “The machine doesn’t work. Get out your
old weapons,”® referring to the credentials cards that were traditionally
used for voting in the Supreme Soviet. Later in the same meeting, the sys-
tem was successfully demonstrated. This time the technicians remembered
to turn on the power.

Stories about fickle machines run the gamut from the sublime to the
ridiculous. One perfectly outrageous story concerns a Soviet supercom-
puter that supposedly electrocuted a man who beat it in a chess game. Ac-
cording to the story, the supercomputer was ordered to stand trial for the
murder of a chess champion who was electrocuted when he touched the
metal board that he and the machine were playing on. Soviet police inspec-
tor Alexei Shainev reportedly told reporters in Moscow, “This was no acci-
dent—it was cold-blooded murder.”*

The decision to put the computer on trial “stunned legal experts” around
the world, but the Soviets were convinced that the computer had “the pride
and intelligence to develop a hatred for Gudkov [the chess champion], and
the motive and means to kill him.” The police investigator supposedly ex-
plained, “The computer was programmed to win at chess, and when it
couldn’t do that legitimately, it killed its opponent.” He continued, “It
might sound ridiculous to bring a machine to trial for murder, but a ma-
chine that can solve problems and think faster than any human must be
held accountable for its actions.”*

This story is ridiculous, yet in real life many people personify their auto-
mobiles and personal computers and even harbor secret feelings of affec-
tion or suspicion toward them. If one accepts the evidence for psi in
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mind-machine interactions, then a real Frankenstein or a real HAL from
2001: A Space Odyssey begins to sound less like pure fantasy and more like a
possibility.” Underlying these technological speculations remains the origi-
nal question: is there any evidence that mind can directly influence matter?
One of the first long-term, systematic investigations of this question in-
volved the tossing of dice.

Active and Passive Wishing

Forty thousand years ago, our ancestors believed that destiny could be re-
vealed by casting bones or influenced by sacrifice and prayer. The practice
of astragalomancy, or divination by dice, was universally employed in an-
cient times, with evidence for “casting lots” ranging from African tribes, to
the Inuit, to the Maya. The interrelated concepts of chance and destiny fig-
ured significantly in the beliefs of early peoples, as reflected, for example, in
Shiva, the Hindu god who is often portrayed in statues throwing dice to de-
termine humanity’s fate.

Today, sophisticated men and women still “roll the bones” in casinos,
and still fervently wish for favorable destinies. What does it mean to
“wish”? One type of wish is passive in the sense of hoping that the fates will
shine favorably upon us. The second type of wish is active in the sense that
we mentally intend to force or entreat the fates to behave in a certain way.
This distinction between active and passive wishes also extends to the con-
cepts of good and bad luck. Some people view luck passively, as fate, or the
action of favorable or unfavorable forces outside their control. Others view
luck actively, as exercising their will upon the world. The same distinction
is found in interpretations of psi experiments testing mind-matter interac-
tion versus precognition. Some researchers see the results of mind-matter
interaction experiments as being due to the participant simply selecting fa-
vorable moments to interact with the system through (passive) psi percep-
tion, while others see the results as evidence that the system is actually
forced to behave in ways that conform to the participant’s will.

While the differences between these two possibilities may seem obvious,
in certain kinds of psi experiments a great deal of subtlety is required to dis-
tinguish between them. Just as no one (so far) has been able to design an
experiment that will cleanly separate pure telepathy from clairvoyance,
when the target of mental influence is a random system, no one has been
able to design an experiment that will cleanly separate “pure” precognition
from “pure” mind-matter interaction.

In fact, the closest anyone has come to testing pure mind-matter interac-
tion is in the investigation of claims where something unusual happened
that would not have happened by itself. The targets in such experiments are
typically stable objects, which by definition do not spontaneously fluctuate.
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To date, the main investigations on stable systems have involved mentally
bending strips of metal, like spoons, or moving small objects. While claims
of such spectacular events have captured the public’s attention, unlike for
most of the other experiments discussed here there haven’t been any system-
atic, controlled replications of these claims by multiple investigators. So
while some of the evidence for “macropsychokinesis” is interesting and
probably warrants further study, in the critical court of science the jury is still
out when it comes to the reality of metal bending and moving small objects.

Tossing Dice

Iacta alea est. (The die is cast.)
JuLius CAEsAR

Is it possible to control mentally how “the die is cast”? Many skeptics
believe that the answer is no, for gambling casinos generally enjoy huge
profits. Casinos are profitable, however, primarily because the odds are
strongly stacked in favor of the house. With gambling wagers running in
the billions of dollars each year, and gamblers always losing more than
winning in the long run, the gambling industry is guaranteed healthy prof-
its. Still, while gamblers who tend to win or lose consistently undoubtedly
differ in innate mathematical abilities and memory skills, one wonders
whether some of the consistent winners occasionally violate chance expec-
tation (assuming a fair game) by taking advantage of some sort of direct
mind-matter interaction.

Starting in 1935, researchers stimulated by the work of J. B. Rhine,
Louisa Rhine, and their colleagues at Duke University began to test the idea
that the fall of dice may be influenced by mental intention. Over the next
half-century, some fifty-two investigators published the results of 148 such
studies (in English-language publications).** The basic dice-tossing experi-
ment is simple: A die face is prespecified, then a die (or group of dice) is
tossed while a person “wills” that face to turn up. If the person’s mental in-
tention matches the resulting die face, a “hit” is scored. If more hits are ob-
tained than expected by chance, this is taken as evidence for mind-matter
interaction.

By 1989 dice experiments had been reviewed and criticized numerous
times over the years, but in spite of all the experiments and reviews, no
clear consensus had emerged.” Sustaining the controversy was a combina-
tion of beliefs that the mind-matter interaction effect was exceptionally dif-
ficult to replicate, and therefore the “effect” was highly suspect, and that
behind the apparently straightforward dice-tossing task lies a bewildering
array of pitfalls, any one of which could legitimately cast doubt on the
experimental results. Another factor was that nearly all the reviews had
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focused on the presence of design flaws in a few experiments, rather than
examining the entire empirical database.

META-ANALYSIS

In 1989 psychologist Diane Ferrari and I, then at Princeton University,
used meta-analysis to assess the evidence for mind-matter interaction ef-
fects in dice experiments.** In our analysis of the evidence, we considered
specifically whether mental intention had caused a prespecified die face to
land face up after being tossed.

As in any meta-analysis, it was necessary to include every study that
could be retrieved; otherwise, it is far too easy to allow personal biases to in-
fluence the selection of the “good” studies and leave behind the “bad.” We
examined all the relevant English-language journals for dice experiments
up to 1989, and for each study recorded the number of participants in the
test, the die face they were aiming for, the total number of dice tossed, and
so on. From this information, for each study we calculated a 50-percent-
equivalent chance hit rate. In addition, for each study we marked the pres-
ence or absence of a series of thirteen quality criteria, such as whether the
study employed automatic recording, whether witnesses were present, and
whether control tests were performed.*

Our literature search located seventy-three relevant publications, repre-
senting the efforts of fifty-two investigators from 1935 to 1987. Over this
half-century, a total of 2,569 people had attempted to mentally influence
2.6 million dice throws in 148 different experiments, and just over 150,000
dice throws in 31 control studies where no mental influence was applied to
the dice. The total number of dice tossed per study ranged from Go to
240,000; the number of participants per study ranged from 1 to 393.

Figure 8.1 summarizes the results of these studies by the year in which
the experiment was conducted. The overall hit rate for all control studies (i.e.,
studies in which no one tried to influence the tossed dice) was 50.02 percent,
and the confidence interval was well within chance expectation, resulting in
overall odds against chance of two to one. But for all experimental studies,
the overall hit rate was 51.2 percent. This does not look like much, but statisti-
cally it results in odds against chance of more than a billion to one.

ADDRESSING THE CRITICISMS

As we've seen, an often-cited criticism of combined experimental results is
that the overall effects might have been due to only a few investigators who
reported the bulk of the studies. For the dice experiments, the number of
studies conducted per investigator ranged from one to twenty-one, with the
majority of the investigators (64 percent) reporting one, two, or three stud-
ies. To test the criticism, we calculated the overall odds against chance only
for those twenty-five investigators reporting three or fewer studies (totaling
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forty-two studies). The result remained highly significant, with odds against
chance greater than a billion to one. So overall success was not due to a few

exceptional investigators.
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Figure 8.1. Fifty-percent-equivalent hit rates for all experimental dice-tossing
studies, listed by year, with g5 percent confidence intervals. For years with a sin-
gle study, the hitrate is indicated as a single point with no confidence interval.
The overall combined hit rate is shown at the right.

But maybe the overall hit rate was enlarged by the results of a few ex-
treme studies, perhaps because those studies were flawed in some way. To
check this, we deleted the “outlier” studies by applying a standard trimming
procedure, just as Honorton and Ferrari did for their precognition meta-
analysis.”” In our analysis, it was necessary to delete 52 studies (or 35 per-
cent of the total 148 studies) to produce a homogeneous set of effects.
Compare this 35 percent with exemplary studies in the physical sciences,
where it is sometimes necessary to discard as much as 45 percent of the
data to achieve a homogeneous distribution (as discussed in chapter 4). The
overall effect observed in the remaining 96 studies still resulted in odds
against chance of more than three million to one. Therefore, the experi-
mental effect was independently replicable even when outliers were dis-
carded, meaning that essentially the same effect had been repeatedly observed
in 96 studies.

But maybe the successful experiments were published more often than
nonsignificant studies, and that’s why we saw such large results. To assess
the effect of the “file drawer” of nonsignificant studies, we calculated the
number of unpublished, unsuccessful studies that would be needed to re-
duce the observed odds down to odds of less than twenty to one. For these
experiments, the file-drawer number was 17,974. That is, for each study we
found, 121 additional, unretrieved, and unsuccessful studies would have
been required to nullify the observed effect. That many studies would have
required each of the fifty-two investigators involved in these experiments to
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have conducted one unpublished, nonsignificant study per month, every
month, for twenty-eight years. This isn’t a reasonable assumption; thus, se-
lective reporting cannot explain these results.

Quality

Some critics allege that each new generation of psi researchers starts from
scratch, without acknowledging or benefiting from previous researchers’
efforts. This criticism is part of a common argument that parapsychology is
a pseudoscience because, unlike a “real science,” it lacks a research tradi-
tion.”® The allegation can be tested by examining whether experimental
quality has changed over time. A skeptic would predict no change, believing
that crackpot pseudoscientists do not pay attention to previously published
experiments or to criticisms of those studies. Examination of the dice-toss-
ing data, shown in figure 8.2, shows that the trend was not zero but signifi-
cantly positive, with odds against chance of a million to one. Later
researchers did indeed take note of earlier criticisms.
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Figure 8.2. Quality of dice-tossing experiments significantly improved over time,
with odds against chance of greater than a million to one.

Skeptics have also suggested that experimental effects will plummet as
experimental quality improves. This critique reflects the assumption that if
the “perfect” experiment is conducted, the results will reflect the true state
of affairs, namely, that psi does not exist. We tested this argument by look-
ing at the relationship between hit rates (in this case, averaged by year) and
the study quality averaged per year. We found that the relationship was es-
sentially flat, so the critique is not valid.

Die-Face Analysis

In the 1930s, J. B. Rhine and his colleagues recognized and took into ac-
count the possibility that some dice studies may have been flawed because
the probabilities of die faces are not equal. With some dice, it is slightly
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more likely that one will roll a 6 face than a 1 face because the die faces are
marked by scooping out bits of material. The 6 face, for example, has six
scoops removed from the surface of that side of the die, so it has slightly
less mass than the other die faces. On any random toss, that tiny difference
in mass will make the 6 slightly more likely to land face up, followed in de-
creasing probability by the s, 4, 3, 2, and 1 faces. Thus, an experiment that
relied exclusively upon the 6 face as the target may have been flawed be-
cause, unless there were also control tosses with no mental intention ap-
plied, we could not tell whether above-chance results were due to a
mind-matter interaction or to the slightly higher probability of rolling a 6.

To see whether this bias was present in these dice studies, we sifted out
all reports for which the published data allowed us to calculate the effective
hit rate separately for each of the six die faces used under experimental and
control conditions. In fact, the suspected biases were found, as shown in
figure 8.3. The hit rates for both experimental and control tosses tended to
increase from die faces 1 to 6. However, most of the experimental hit rates
were also larger than the corresponding control hit rates, suggested some-
thing interesting beyond the artifacts caused by die-face biases. For exam-
ple, for die face 6 the experimental condition was significantly larger than
the control with odds against chance of five thousand to one.

Because of the evidence that the die faces were slightly biased, we exam-
ined a subset of studies that controlled for these dice biases—studies using
design protocols where die faces were equally distributed among the six tar-
gets. We referred to such studies as the “balanced-protocol subset.”
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Figure 8.3. Relationship between die face and hit rates for experimental and con-
trol conditions. The error bars are 65 percentconfidence intervals.

Sixty-nine experiments met the balanced-protocol criteria. Our examina-
tion of those experiments resulted in three notable points: there was still
highly significant evidence for mind-matter interaction, with odds against
chance of greater than a trillion to one; the effects were constant across dif-
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ferent measures of experimental quality; and the selective-reporting “file
drawer” required a twenty-to-one ratio of unretrieved, nonsignificant stud-
ies for each observed study. Thus chance, quality, and selective reporting
could not explain away the results.

Dice CONCLUSIONS

Our meta-analysis findings led us to conclude that a genuine mind-matter
interaction did exist with experiments testing tossed dice. The effect had
been successfully replicated in more than a hundred experiments by more
than fifty investigators for more than a half-century. If all this was so, then
we might reasonably expect that there ought to be corroborating evidence
from other experiments, using other types of physical targets. And there is.

Tossing Bits

Experiments involving random-number generators (RNGs) are the modern
equivalents of dice studies. An RNG is an electronic circuit that creates se-
quences of “heads” and “tails” by repeatedly flipping an electronic “coin”
and recording the results. A participant in a typical experiment is asked to
mentally influence the RNG’s output so that in a sequence of predefined
length, it produces, say, more “heads” than “tails.” Actually, most RNGs
produce sequences of bits (the numbers 1 and o); thus a person’s task usu-
ally involves wishing for an RNG to produce more 1's or more o’s, depend-
ing on the instructions.

Modern RNG circuits usually rely upon one of two random sources:
electronic noise or radioactive decay times. Both of these are physical
sources that, through proper circuit design, provide electronic spikes at un-
predictable times. These spikes, which may occur randomly a few thousand
times a second, can be used to create sequences of random bits by having
the spike interrupt a precise, crystal-controlled clock that is counting at the
rate of, say, 10 million cycles per second.

When a random spike interrupts the clock, whichever state the clock is
in (“1” or “0”) is used as the random bit. If we sample from the clock at a
slower rate than 10 million cycles per second, say at 1,000 randomly timed
spikes per second, a truly random stream of 1,000 1's and o’s can be pro-
duced per second. Because RNGs are computer-controlled, even at a rate of
1,000 bits per second the random sequence can be recorded perfectly.

Participants in these tests often get feedback about the distribution of
random events in the form of a digital display, audio feedback, computer
graphics, or the movement of a robot’s arms.* Most modern RNGs are
technically highly sophisticated, employing features such as electromag-
netic shielding, environmental fail-safe alarms, and fully automatic data
recording.”®
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ON RANDOMNESS

The RNG experiment is sometimes called a test of “micropsychokinesis,”
meaning mind-matter interaction on a very small scale. Why are micro-
scopic random systems used as experimental targets instead of stable
macroscopic objects, such as bars of metal? Surely, if the mind is able to in-
fluence matter, we could just observe the effect directly—someone men-
tally bending a spoon, for example—and avoid the use of statistics
altogether. There are four parts to the answer. First, substantial laboratory
experience shows that reliable detection of large-scale mind-matter interac-
tions in nonliving systems is extremely rare. There are a few cases, but the
vast majority of the evidence is anecdotal, or was collected under uncon-
trolled conditions. Second, even stable macroscopic systems like heavy
weights and pendulums randomly fluctuate in microscopic ways. Thus any
experiment involving extremely precise measurements ultimately has to
rely on statistical methods. Third, the RNG experiment was historically de-
signed to refine experiments involving the use of dice, not to look for large-
scale effects. And fourth, random systems are psychologically “easier” to
influence mentally than are massive objects, because such influence does
not violate any physical conservation laws. That is, the behavior of a random
physical system is defined not by the outcome of a single event but by the
collective behavior of the entire system.

This last point is important. It leaves room in the behavior of single
events for unusual things to happen without violating the overall behavior
of the system as a whole. Since most RNG experiments consist of relatively
short periods of data collection, unusual events may occur during those pe-
riods without violating the long-term stability of the RNG itself. Ever since
the advent of probabilistic physical theories (such as quantum mechanics,
stochastic electrodynamics, statistical mechanics, and thermodynamics), it
has been recognized that physical laws are fundamentally statistical; they
are based on tendencies of events, not on certainties. So there are no longer
any absolutes that can “violate the law.” Uncommon events, like the sponta-
neous “unmixing” of cream from a cup of coffee, may be unusual, but they
are not physically impossible.

The main advantage of RNGs over dice is that the RNG is more
amenable to fully automated, fast data collection and analysis. In addition,
the source of randomness in some RNGs can be traced directly to quantum
mechanical uncertainties. This has allowed physicists to explore quantum
interpretations of observer effects in physical systems that would theoreti-
cally look like what we call micropsychokinesis. Modern RNG studies were
in fact pioneered by physicist Helmut Schmidt, who began these studies in
the 1960s when he was with Boeing Laboratories.” Today, most RNG ex-
periments are based on Schmidt’s original ideas and are completely auto-
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mated, including the presentation of instructions, the provision of feedback
on a trial-by-trial basis, and data storage and analysis. This automation
eliminates the possibility that experimenters may inadvertently contami-
nate the data set; it also allows experimenters to act as participants in their
own studies without fear of introducing recording biases into the data.

META-ANALYSIS

Assuming that an RNG is designed to generate random sequences of o’s
and r’s, then the null hypothesis (that is, the idea that mind-matter interac-
tion does not exist) is equivalent to observing an average chance hit rate of
50 percent. If a collection of all similar RNG studies produces an average ef-
fect that is greater than 5o percent with odds greater than chance, then we
know that something interesting is going on.

In 1987, Princeton University psychologist Roger Nelson and I con-
ducted a comprehensive meta-analysis of the RNG experiments.>* All exper-
iments in the meta-analysis asked the same question: is the output of an
electronic RNG related to an observer’s mental intention in accordance
with prespecified instructions? In each experiment, if the outcome was in
accordance with the mental “aim,” this was assigned an appropriately mea-
sured hit rate of greater than 5o percent. If the outcome was opposite to the
mental aim, this resulted in less than 5o percent. The chance expected out-
come was, of course, exactly so percent.

Quality Assessment

In our meta-analysis, we assigned each experiment a single quality score
derived from a set of sixteen criteria. These criteria were developed from
many published criticisms about RNG experiments. The quality criteria as-
sessed the integrity of the experiment in four general categories—proce-
dures, statistics, the data, and the RNG device—and they covered virtually
all design criticisms ever raised about RNG experiments. The criteria were
similar to those used for the dice tests, including factors such as whether
control tests were conducted, whether data were automatically recorded and
double-checked, and whether a tamper-resistant RNG was used.

Results

From a wide range of sources, we found 152 references dating from 1959 to
1987. These reports described a total of 832 studies conducted by sixty-eight
different investigators, including 597 experimental studies and 235 control
studies. Of the 597 experimental studies, 258 were reported in a long-term
investigation generated by the Princeton University PEAR laboratory,
which also reported 127 of the control studies.

The overall experimental results produced odds against chance beyond a
trillion to one. Control results were well within chance levels with odds of
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two to one. In terms of a 50 percent hit rate, the overall experimental effect,
calculated per study, was about 51 percent, where 5o percent would be ex-
pected by chance. Point estimates for these results (excluding the single,
long-term PEAR experiment) are shown averaged by year in figure 8.4. The
right-most line in the figure estimates the overall effect of just under s1 per-
cent for all studies combined.
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Figure 8.4. Yearly hit-rate point estimates and 95 percent confidence intervals
for RNG studies of mind-matter interaction. In some cases the confidence inter-
vals are so small that they are obscured by the point-estimate dots.

Now, we can directly compare the overall results of the dice experiments
and the RNG experiments, as shown in figure 8.5. Both experimental (E)
and control (C) results are shown. We see that the dice study results and the
RNG study results are remarkably similar, suggesting that the same mind-
matter interaction effects have been repeatedly observed in nearly five hun-
dred dice and RNG experiments for more than five decades.
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Figure 8.5. Hit-rate point estimates and g5 percent confidence intervals for dice
and RNG studies of mind-matter interaction. The number of experiments is
shown in parentheses.
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Addressing the Criticisms

As observed in the dice studies, and shown here again in figure 8.6, the ex-
perimental quality of the RNG studies improved over time. These quality
improvements demonstrated that researchers were paying close attention
to one another, and to previous skeptical criticisms.*
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Figure 8.6. RNG experiments in chronological order. Quality improved over
time with odds against chance of five hundred to one.»

We also tested the assertion that as experimental quality improved, ef-
fect sizes would decrease, ultimately declining to the “true” value of zero
(meaning, no psi). We found that the observed hit rates were not related to
experimental quality.’* Finally, we found that the number of unreported or
unretrieved RNG studies required to reduce the RNG psi effect to a non-
significant level was 54,000—about ninety times the number of studies ac-
tually reported.

Confirmations

The preceding RNG meta-analysis was published in 1989, and the results
at that time were clear. We were justified then in predicting that we would
continue to see similar results in future experiments. Since then, the great-
est accumulation of additional RNG data by a single laboratory has been at
the Princeton University PEAR lab. From 284 studies conducted in 1989,
its database in 1996 had grown by nearly a thousand to 1,262, contributed
by 108 people. Thirty of these people were classified as “prolific” contribu-
tors because they had provided ten thousand or more trials.

Princeton University mathematician York Dobyns found that the seven
years of new PEAR RNG results closely replicated the preceding three
decades of RNG studies reviewed in the meta-analysis.”” That is, our 1989
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prediction had been validated. Because the massive PEAR database pro-
vides an exceptionally strong confirmation that mind-matter interactions
really do exist, we can confidently use it to study some of the factors influ-
encing these effects.

Psychologist Roger Nelson and his colleagues found that the main RNG
effect for the full PEAR database of 1,262 independent experiments, gener-
ated by 108 people, was associated with odds against chance of four thou-
sand to one®® He also found that there were no “star” performers—this
means that the overall effect reflected an accumulation of small effects
from each person rather than a few outstanding results from “special
people.” This finding confirms the expectation that mind-matter interac-
tion effects observed in the hundreds of studies collected in the 1989 RNG
meta-analysis were part of a widespread ability distributed throughout the
population, and were not due to a few psychic “superstars” or a few odd ex-
periments. Further analysis of the PEAR data showed that the results in in-
dividual trials were best interpreted as small changes in the probabilities of
individual random events rather than as a few instances of wildly large ef-
fects. This means that the results cannot be explained by unexpected
glitches in the RNG devices, or by strange circumstances in the lab (like a
circuit breakdown). Rather, the effects were small but consistent across in-
dividual trials, and across different people.>®

If we accept that one person can affect the behavior of an RNG, another
question naturally arises: would two people together produce a larger ef-
fect?> The PEAR database included some experiments where cooperating
pairs used the same mental intention on the same RNG. Analysis of these
data found that, on average, the effects were indeed larger for pairs than for
individuals working alone. However, two people didn’t automatically get re-
sults that were twice as large as one person’s results. Instead, the composi-
tion of the pairs was important in determining the outcome. Same-sex
pairs, whether men or women, tended to achieve null or slightly negative
outcomes, whereas opposite-sex pairs produced an effect that was approxi-
mately twice that of individuals. Moreover, when the pair was a “bonded”
couple, such as spouses or close family members, the effect size was more
than four times that of individuals.

There were also some gender differences. PEAR lab psychologist Brenda
Dunne found that women tended to volunteer more time to the experi-
ments, and thus they accumulated about two-thirds of the full database,
compared with one-third for men. On the other hand, their effects were
smaller on average than those of men, with odds of the difference being
due to chance at eighthundred to one.*

The PEAR database also allowed an examination of what happened
when the same individuals tried the same experiment many times. An
analysis demonstrated a clear relationship between the size of the effect



144 EVIDENCE

and the sequence in which the experiments were conducted.# The first ex-
periment typically resulted in a large effect. This declined in the second and
third replications, followed by a recovery of a significant effect that seemed
to plateau at a stable performance level for that person. This pattern of high
initial result, followed by a decline, followed by a rise back to a stable mea-
sure, is reminiscent of the so-called decline effect often observed in the ESP
card test results. This same pattern also resembles how changes in motiva-
tion modulate performance in many other types of human skill.+*

Another factor investigated in the PEAR studies, and replicated in a few
studies in the rest of the literature, was the effect of distance between the
participant and the RNG itself. In RNG experiments, the person is usually
located near the RNG. But in about one-fourth of the PEAR database, and
in a dozen or so experiments from other laboratories, the participants were
in “remote” locations ranging from an adjacent room to thousands of miles
away from the RNG. Analysis of the effect of distance found no systematic
differences; the results oflocal and remote experiments were indistinguish-
able—essentially no decline in effects as a function of distance.® A smaller
subset of the PEAR studies was also conducted with time delays, where the
participant made his or her efforts before the RNG data was generated.
Again, there was no falloff in scoring related to the timing of the mental ef-
fort. Other investigators, notably physicist Helmut Schmidt, have reported
similar evidence for time- and space-independence in RNG experiments.*

Mind-Matter Summary

After sixty years of experiments using tossed dice and their modern prog-
eny, electronic RNGs, researchers have produced persuasive, consistent,
replicated evidence that mental intention is associated with the behavior of
these physical systems.* We know that the experimental results are not due
to chance, selective reporting, poor experimental design, only a few individ-
uals, or only a few experimenters. We are now beginning to see how the
magnitude of the effects varies under differing conditions.

It's interesting to note how skeptical responses to these experiments
have evolved over the six decades they have been reported. From the 1930s
to the 1950s, the standard skeptical view was that the results were plainly
impossible. This opinion was based on the shortsighted assumption that
the scientific models of the day were unconditionally correct. And this
meant that any apparently successful psi studies could be explained only by
chance, fraud, or design flaws.** Skeptics directed basically the same criti-
cisms at the results of psi perception experiments.

As decades passed, and as improvements in experimental design ad-
dressed testable criticisms, replications continued to show small but persis-
tently successful outcomes. More sophisticated criticisms arose, and were
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resolved in subsequent studies, until today virtually no serious criticisms
remain for the best RNG experiments. Informed skeptics agree that some-
thing interesting is going on.

Of course, disagreements still arise over interpretations of the data, but
after hundreds of replications, the existence of an interesting effect has
been demonstrated beyond a reasonable doubt. We have reached the point
where, as Sir Arthur Conan Doyle said via the formidable Sherlock
Holmes, “When you have eliminated the impossible, whatever remains,
however improbable, must be the truth.”

Independent Observers

After all the skeptical criticisms have been addressed, one always remains,
like a smirk on a fading Cheshire cat: the results were due to fraud, or to a
massive collusion among the hundred or so investigators reporting these
results. This degree of paranoia hardly seems worthy of a response, but a
method of addressing even this last criticism was developed by physicist
Helmut Schmidt and psychologists Robert Morris and Luther Rudolph
from Syracuse University.#” Their clever RNG experiment involved the par-
ticipation of skeptical third-party observers.

In these studies, allegations of collusion, fraud, and motivated inatten-
tion were no longer possible because the independent observers played
critical roles in the experiments: they selected which trials would be sub-
jected to mental effort and which would be the controls. If such studies
were successful, then fraud or collusion would have to extend beyond the
experimenters and include the independent observers! At some point,
when the line is crossed from rational discourse to paranoia, it is time to
end the debate.

In 1993, Helmut Schmidt, the “father” of the modern RNG studies,
wrote of a successful study conducted using the third-party experimental
design: “The present study confirms the existence of the [psi] effect under
particularly well-controlled conditions where the participation of indepen-
dent observers precludes experimenter error, or even fraud.”*® These third-
party-observer RNG studies have now been replicated five times, resulting
in overall odds against chance of twelve thousand to one.* Because of such
research, RNG studies have begun to attract the attention of mainstream
physicists. For example, theoretical physicist Henry Stapp of the University
of California at Berkeley published an article in 1994 attempting to show
how mind-matter interaction effects might be consistent with a generaliza-
tion of quantum theory.*

Stapp’s paper was published in the prominent journal Physical Review,
and it attracted the attention of the British science magazine New Scientist.
A reporter asked Stapp why, given the heresy of psi and the double heresy



146 EVIDENCE

of meddling with quantum theory, he wrote the paper. The article reports
that “Stapp, while acknowledging the inherent heresy of the idea, thought it
worth further consideration. One reason for his interest was that he acted
as an independent monitor of Schmidt’s experiments.”*

The study Stapp referred to resulted in odds against chance of one thou-
sand to one. As we have seen, many RNG experiments have provided simi-
lar outcomes, and the overall results for all RNG studies exceed odds of
trillions to one. Perhaps other theorists are not attempting to explain these
results, even if they accept them as real, because they do not see why any-
one would be interested in microscopic statistical changes in the behavior
of electronic circuits.

Perhaps interest will increase when enough people realize that these
RNG experiments merely scratch the surface of what appears to be a more
fundamental phenomenon. Imagine, for example, that the tiny effects ob-
served with RNGs also influenced living organisms. What if instead of ask-
ing someone in the lab to influence an inanimate electronic circuit, we
asked him or her to mentally affect a distant person’s nervous system?
What then?
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Mental Interactions with
Living Organisms

Prayer is not an old woman’s idle amusement. Properly understood
and applied, it is the most potent instrument of action.

MoHaNDAs K. GANDHI (1869-1948)

are as popular today as they have been throughout history and

across all cultures. A January 1992 cover story on prayer in
Newsweek reported that more than three-quarters of all Americans pray at
least once a week. Even among the 13 percent who are atheists or agnostics,
nearly one in five prays daily, “siding, it seems, with Pascal, and wagering
that there is a God who hears them.” A March 1994 cover story on prayer
in Life magazine reported that “Nine out of 10 Americans, ignoring specu-
lation that God is dead, pray frequently and earnestly—and almost all say
God has answered their prayers.”* A similar poll conducted in June 1996
for a Time cover story on “faith and healing” found that 82 percent believed
that prayers could heal ?

From the conventional medical perspective, this widespread behavior is
a benign but presumably irrational diversion, at least when it comes to
praying for a distant person. It simply reflects the innate human tendency
to regress toward primitive, magical thinking in the face of modern medi-
cine’s failure to cure many chronic health problems. Some observers point
to the $30 billion a year spent on alternative therapists, faith healers, and
dubious remedies sold in health-food stores as further evidence of this
primitive predisposition.

Of course, this enormous financial outpouring also reflects a deep, un-
satisfied need: people are desperately seeking cures that modern medicine
cannot provide. And beyond the motivations of religious faith, perhaps
people ask others to pray for them because it costs nothing and provides the

Mental healing techniques, including prayer and spiritual healing,
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feeling that at least something is being done for a condition that medicine
cannot treat. The question is, does it work?

The orthodox assumption that praying for a distant person cannot heal,
or that any form of distant mental healing is impossible, is based on the
conventional belief that the mind is simply an emergent property of the
physical brain. This being the case, the mind is localized within the brain
and is entirely dependent on the workings of the physical brain.* If this is
true, then a healer in location A cannot affect the physiology of a patient in
adistantlocation B, because without some sort of physical or psychological
intervention there is no mechanism by which the patient can be affected.’
Hence, distant mental healing is impossible, and praying for others to be
healed is no more than wishful thinking. This logic is unassailable if the
standard scientific assumptions are correct. But are they?

Belief Becomes Biology

William James said near the end of the nineteenth century, “No mental
modification ever occurs which is not accompanied or followed by a bodily
change.” A hundred years later, Norman Cousins summarized the modern
view of mind-body interactions with the succinct phrase “Belief becomes
biology.”® That is, an external suggestion can become an internal expecta-
tion, and that internal expectation can manifest in the physical body.

While the general idea of mind-body connections is now widely ac-
cepted, forty years ago it was considered dangerously heretical nonsense.
The change in opinion came about largely because of hundreds of studies
of the placebo effect, psychosomatic illness, psychoneuroimmunology, and
the spontaneous remission of serious disease’” In studies of drug tests and
disease treatments, the placebo response has been estimated to account for
between 20 to 40 percent of positive responses. The implication is that the
body’s hard, physical reality can be significantly modified by the more
evanescent reality of the mind.?

Evidence supporting this implication can be found in many domains.
For example:

« Hypnotherapy has been used successfully to treat intractable cases of
breast cancer pain, migraine headache, arthritis, hypertension, warts,
epilepsy, neurodermatitis, and many other physical conditions.’

« People’s expectations about drinking can be more potent predictors of
behavior than the pharmacological impact of alcohol.* If they think they
are drinking alcohol and expect to get drunk, they will in fact get drunk
even if they drink a placebo.

« Fighter pilots are treated specially to give them the sense that they truly
have the “right stuff.” They receive the best training, the best weapons
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systems, the best perquisites, and the best aircraft. One consequence
is that, unlike other soldiers, they rarely suffer from nervous breakdowns
or post-traumatic stress syndrome even after many episodes of deadly
combat.”

« Studies of how doctors and nurses interact with patients in hospitals
indicate that health-care teams may speed death in a patient by simply
diagnosing a terminal illness and then letting the patient know.”

« People who believe that they are engaged in biofeedback training are
more likely to report peak experiences than people who are not led to be-
lieve this.?

- Different personalities within a given individual can display distinctly
different physiological states, including measurable differences in auto-
nomic-nervous-system functioning, visual acuity, spontaneous brain-
waves, and brainware-evoked potentials.*

While the idea that the mind can affect the physical body is becoming
more acceptable, it is also true that the mechanisms underlying this link
are still a complete mystery. Besides not understanding the biochemical
and neural correlates of “mental intention,” we have almost no idea about
the limits of mental influence. In particular, if the mind interacts not only
with its own body but also with distant physical systems, as we've seen in
the previous chapter, then there should be evidence for what we will call
“distant mental interactions” with living organisms. And there is.”

When the mental intention is to beneficially affect a distant organism’s
physiological (or psychological) condition, we will call this “distant mental
healing.” Some of the many variants of distant mental healing are known as
“spiritual healing,” “prayer,” “faith healing,” “divine healing,” and “bioen-
ergy therapy.” In contrast to local healing techniques such as “laying-on-of-
hands,” where a healer lightly touches or passes his or her hands near a
patient’s body, with distant mental healing the practitioner simply directs
his or her healing thoughts or intentions to a patient at a distance.

Spontaneous Case Studies

At the extreme end of credulity, distant mental healing has been credited
with producing instantaneous cures of even the most advanced cases of ma-
lignant illnesses. More credible are claims that distant mental healing as-
sists in alleviating pain, promoting spontaneous remission, and
accelerating the normal process of recuperation from disease or injury. Un-
fortunately, mental healers are rarely trained in conventional medical diag-
nosis, and their records—if indeed they keep any—are rarely useful for
judging the merits of their claims.



150 EVIDENCE

In addition, it seems that many (but not all) of the truly astounding cases
of mental healings occurred long ago and far away, so we cannot tell how
many rounds of embellishment the stories have gone through. As a result,
most of the amazing cases of distant mental healing proclaimed by healers,
or by disciples of healers, cannot be rigorously assessed. Still, reviews of the
literature provide intriguing evidence for the continuing reality of direct
mental healing.

For example, a report in 1983 in the British Medical Journal described re-
liable witnesses to modern cases of unusual cures attributed to distant
mental healing.’® Similarly, a thorough search of the literature in 1993 for
cases of spontaneous remission of disease found thirty-five hundred refer-
ences in more than eight hundred medical and scientific journals in twenty
languages.” The spontaneous-remission literature suggests that extraordi-
nary forms of healing are widespread, and are probably more common than
is generally believed.

Clinical Tests

To overcome the difficulties in assessing spontaneous cases of distant men-
tal healing, researchers began to conduct clinical trials. This shift in focus
resembles the trend we've seen in the other realms of psi research. From
1984 to 1993, psychologist Jerry Solfvin, psychologist Sybo Schouten,
psychiatrist Daniel Benor, and physician Larry Dossey each independently
reviewed clinical studies of distant mental healing in detail® They
all agreed that the evidence was intriguing but that the typical quality of
the clinical studies was poor. This made it difficult to reach more than ten-
tative conclusions.

Sybo Schouten, for example, reviewed psychic-healing studies primarily
conducted in his native country of the Netherlands, where an estimated one
thousand professional mental healers annually provide two million patient
contacts. After considering about a dozen of the best available clinical stud-
ies, Schouten concluded cautiously:

It looks as if psychic healing does have an effect on the health of the pa-
tients. The effects seem much stronger for subjectively experienced
states of health than for objectively measured health criteria. It appears
very important that the patient knows that treatment is applied. The ef-
fect due to the method itself is weak or non-existent, whereas psychologi-
cal variables associated with the patient and with the healer-patient
interaction contribute most to the healing effects.”

In an often-cited clinical study, in 1988 physician Randolph Byrd re-
ported a double-blind study of intercessory prayer in coronary-care-unit pa-
tients at San Francisco General Hospital.** Byrd sent the names, diagnoses,
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and conditions of 193 randomly selected patients to people of various reli-
gious denominations who were asked to pray for them. A similar group
matched for age and symptoms was not prayed for. The primary findings of
this study were remarkable: The prayed-for patients were five times less
likely to require antibiotics and three times less likely to develop pulmonary
‘edema. None of the prayed-for group required endotracheal intubation, and
fewer patients in the prayed-for group died.

Byrd'’s study was praised for providing solid clinical evidence that prayer
works, but (of course) it was also criticized. The criticisms included suspi-
cions of bias owing to Byrd’s religious motives (which is not exactly an ex-
perimental design issue, but motivations are always subject to suspicion);
the fact that no one verified whether the praying groups actually prayed as
they were supposed to; the lack of information about the type of prayer
strategies employed; and the experimenters’ failure to assess whether
people outside the experiment prayed for members of the control group.”

These design issues aside, no significant differences were found be-
tween how long the two groups spent either in the hospital or on the coro-
nary care unit, and the few measures that did favor the prayed-for group
showed only a 5 to 7 percent improvement over the controls. Thus, while
this experiment was a laudable attempt to study distant mental healing for
patients in need under real-life conditions, it did not indicate that distant
mental healing was a particularly robust method. Physician Larry Dossey,
in reviewing this and other studies involving prayer, came to the conclusion
that “The Byrd experiment is suggestive but inconclusive and inherently
ambiguous. It simply contains too many problems that prevent us from
drawing firm conclusions about the possible power of prayer. In fact all the
human prayer studies we have examined so far fall into this category.”

Because of difficulties in assessing and interpreting the effects of distant
healing in clinical studies, many other researchers have concentrated on
controlled laboratory studies. The problem in examining these experiments
is not the lack of studies but rather their profusion. Dozens of studies can
be found where the mentally influenced organisms have included every-
thing from bacteria to human beings. But unlike the simple hit or miss re-
sults used to judge success in telepathy, clairvoyance, precognition, dice,
and RNG studies, the outcome measures in studies involving living organ-
isms ranged from mortality rates, to the speed of wound healing, to uncon-
scious physiological responses, to biochemical changes, and beyond.

Laboratory Experiments

A few efforts have been made to review this massive experimental litera-
ture. At least 130 publications describe controlled experiments on living
systems ranging from enzymes to cell cultures, bacteria, plants, mice, ham-
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sters, dogs, and human beings. Of these studies, 56 reported results with

odds against chance of one hundred to one or better, where only one or two

such studies would be expected by chance. Because the odds of obtaining

56 successful studies out of 131 are well beyond a trillion to one, either this

database reflects an extremely robust effect or it reflects a file-drawer prob-
lem. The latter is probably the case, but given the huge odds against chance

in these studies, selective reporting alone probably cannot explain the over-

all success rate.

In late 1996, the Office of Alternative Medicine at the National Institutes
for Health convened a study group to conduct a formal meta-analysis of all
such studies published in all lJanguages. The process will take a few years to
complete. In the meantime, because there have been more studies of dis-
tant mental interactions with human beings than with any other living sys-
tem, preliminary analysis of these studies provides some hints on what we
can expect from the NIH review.

ExPERIMENTS WITH HuMAN BEINGS

Distant-mental-interaction experiments with human beings have usually
involved measurement of various unconscious physiological factors. Inci-
dentally, it is a little-known curiosity that in 1929 a German psychiatrist
named Hans Berger invented the electroencephalograph (EEG) as a way of
studying whether telepathy might be explained by brain waves.

Some of the earliest experiments studied “the feeling of being stared at.”
Laboratory investigations of this age-old phenomenon, discussed in more
detail later, began around the turn of the century.* Modern experimental
studies began to be published about forty years ago, and this approach to
studying psi effects gained popularity in the 1960s.*¢

Two types of experiments involving measurements of psi influences on
the human body have been conducted: investigations of physiological (bod-
ily) correlates of conscious psi perception, and the use of physiological mea-
sures as unconscious detectors of psi. The majority of these studies used
physiological measures in an agent-percipient (or sender-receiver) para-
digm, similar to that used in remote-viewing and telepathy experiments.
They examined the autonomic or central nervous system of a receiver while
a remote sender attempted to influence the receiver with emotional or other
meaningful information.

In 1963, consciousness research pioneer Charles Tart measured skin
conductance, blood volume, heart rate, and verbal reports in a sender-re-
ceiver study. He as the sender received random electrical shocks to see if
remote receivers could detect those events. As is typical in these studies,
the receivers’ physiology reacted significantly to the remote shocks, but
there was no evidence that they were consciously aware of the events.”” In
independent experiments later, engineer Douglas Dean at the Newark
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College of Engineering in New Jersey, psychologist Jean Barry in France,
and Icelandic psychologist Erlendur Haraldsson at the University of
Utrecht in the Netherlands all observed significant changes in receivers’
finger blood volume when a sender, located sometimes thousands of
miles away, directed emotional thoughts toward them.* At about the same
time, the journal Science published a study by two physiologists who re-
ported finding significant correlations in brain waves between isolated
identical twins.*

BrAaUD’Ss EXPERIMENTS

The largest systematic body of experiments has been reported by psycholo-
gist William Braud and his colleagues, primarily anthropologist Marilyn
Schlitz.** Braud’s experiments, conducted over seventeen years, mostly at
the Mind Science Foundation in San Antonio, Texas, focused on people at-
tempting to influence the nervous system of remote percipients. In 1991
Braud and Schlitz summarized all their studies to date: thirty-seven experi-
ments employing seven different physiological response systems, such as
blood pressure and muscle tremor. Altogether, these studies comprised 655
sessions, with 449 people or animals acting as receivers, 153 people acting
as senders, and 13 principal experimenters.

The thirty-seven experiments combined resulted in odds against chance
of more than a hundred trillion to one. Fifty-seven percent of the experi-
ments were independently significant (with odds better than twenty to one),
where 5 percent would be expected by chance. These and the other labora-
tory studies on living systems provide strong support for the idea that
people can unconsciously respond to distant mental influences.

Figure 9.1 summarizes a subset of fifteen studies reported by Braud
and Schlitz (listed as studies 1-13b),” along with the results of four replica-
tions by other investigators (listed as studies 14-17), and the overall com-
bined results. In all these studies, the receiver was wired up to a monitor
that continuously measured the conductivity of his or her skin, called
“electrodermal activity.” Skin conductivity is effective in detecting uncon-
scious fluctuations in emotion, and is a central component in lie-detector
hardware. In these studies, the sender is instructed at random times, usu-
ally by a computer, to attempt to arouse or to calm the distant person solely
by thinking about that person. At other randomly selected times, the
sender is instructed to direct his or her attention elsewhere to provide “no-
mental-influence” control periods. The sender and receiver are always iso-
lated by distance, and sometimes also by special soundproof and
electromagnetically proofed rooms.

The outcome measure in most of these studies is the proportion of the
receiver’s total electrodermal activity occurring in the instructed direction
(calm or aroused) divided by the total electrodermal activity in that session.
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If there was no mental interaction effects, this would result in a chance pro-
- portion of 50 percent. Individual sessions typically consist of 10 to 20 one-
" - minute periods of randomly alternating mental-influence and control
" =periods, for a total of about 15 to 20 minutes.
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Figure 9.1. Point estimates and 95 percent confidence intervals for results of all
known experiments studying distant mental influence on human electrodermal
activity, as of early 1997.#

As figure 9.1 shows, the distant-mental-interaction effects on electroder-
mal activity were fairly consistent across these studies, including the repli-
cations. The average effect size over a total of four hundred individual
sessions was about 53 percent, compared to a 50-percent-equivalent figure
for chance. This provides evidence for successful remote influence of elec-
trodermal activity with odds of 1.4 million to 1. Remember, these “effect
sizes” are actually measurements comparing electrodermal changes during
mental-influence periods versus control periods.

TuE EFrecT S1ZE

There is an increasing emphasis in meta-analysis on reporting experimen-
tal effects in terms of “normalized effect sizes.” The procedure for calculat-
ing these effect sizes will not be detailed here. It turns out, though, that the
average effect size for the electrodermal studies is about 0.25, where the
possible effect sizes range from -1 (absolute success, but opposite to the
predicted direction) to +1 (absolute success).”

To understand the meaning of a o.25 effect size, it may be useful to con-
sider the example of a medical treatment claimed to change the outcome of
an illness. A medical treatment that ordinarily produced a 37.5 percent sur-
vival rate would be enhanced by a treatment with an effect size of o.25 to
such an extent that the new survival rate would become 62.5 percent. Thus,
the small effect seen in figure 9.1 actually has important practical conse-
quences. When we add a distant mental “treatment” with an effect size of
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0.25 to a conventional treatment, the majority of a population that would
have died would instead become a majority that would live.

The o.25 effect size for distant mental interactions may also be com-
pared with the effect sizes obtained in recent placebo-controlled studies of
the drugs propranolol and aspirin, which were based on testing 2,108 and
22,071 people, respectively. Both of these studies were stopped before they
reached their planned end-points because in both cases the drugs were
found to have beneficial results, and it was considered unethical to con-
tinue the clinical trials (which withheld the drugs from the control groups).
The equivalent effect size for the propranolol study was a mere 0.04, and
for the aspirin study (mentioned in chapter 4), 0.03. When we compare
these effect sizes to the o.25 effect size in distant-mental-interaction stud-
ies, we see that some psi effects recorded in the laboratory are much larger
than many people realize.

The Feeling of Being Stared At

The “feeling of being stared at” is the focus of a subset of distant-mental-in-
teraction studies. This is a particularly interesting belief to investigate be-
cause it is related to one of the oldest known superstitions in the Western
world, the “evil eye,” and to one of the oldest known blessings in the East-
e world, the darshan, or gaze of an enlightened master. Most ancient peo-
ples feared the evil eye and took measures to deflect the attraction of the
eye, often by wearing shiny or attractive amulets around the neck.

Today, most fears about the evil eye have subsided, at least among edu-
cated peoples. And yet many people still report the “feeling of being stared
at” from a distance. Is this visceral feeling what it appears to be—a distant
mental influence of the nervous system—or can it be better understood in
more prosaic ways? In the laboratory today, the question is studied by sepa-
rating two people and monitoring the first person’s nervous system (usu-
ally electrodermal activity) while the second person stares at the first at
random times over a one-way closed-circuit video system. The stared-at per-
son has no idea when the starer is looking at him or her.

Figure 9.2 shows the results for staring studies conducted over eight
decades.* Similar to William Braud’s electrodermal studies but conducted
in a context that more closely matched common descriptions of “feeling
stared at,” these studies resulted in an overall effect of 63 percent where
chance expectation is 50 percent. This is remarkably robust for a phenome-
non that—according to conventional scientific models—is not supposed to
exist. The combined studies result in odds against chance of 3.8 million to 1.
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Figure 9.2. Effect sizes for studies testing the “feeling of being stared at,” where
50 percent is chance expectation. Confidence intervals are g5 percent.

Summary

Given the evidence for psi perception and mind-matter interaction effects
discussed so far, we could have expected that experiments involving living
systems would also be successful. The studies discussed here show that our
expectations are confirmed. The implications for distant healing are clear.

All the experiments discussed so far have been replicated in the labora-
tory dozens to hundreds of times. They demonstrate that some of the “psy-
chic” experiences people report probably do involve genuine psi. Now we
move outside the laboratory to examine a new type of experiment, one that
explores mind-matter interaction effects apparently associated with the col-
lective attention of groups.
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Field Consciousness

We allow our ignorance to prevail upon us and make us think we
can survive alone, alone in patches, alone in groups, alone
in races, even alone in genders.

MAYA ANGELOU

attention toward a remote, physical object, the behavior of that object

changes in interesting ways: tossed dice no longer fall at random, elec-
tronic circuits behave strangely, and the human nervous system responds
to unseen influences. Here we consider what happens when groups of
people, ranging from dozens to billions, focus their minds on the same
thing. We'll see that some aspects of the mind-matter interaction effects
witnessed in the laboratory appear to “scale up” to influence the world at
large. As outlandish as it may seem, this may even include the weather.

Neuroscientists believe that consciousness is spawned by the rich inter-
connections and complex information exchange among billions of neurons
in the brain. If this is true, then considering the rich interconnections and
information exchange among billions of intelligent minds on Earth, might
this imply that the world itself has something like a “global” mind® Recent
experiments suggest that the answer may be yes.

In our laboratory, we’'ve been studying a phenomenon dubbed “field-
consciousness” effects. These experiments were pioneered by Dr. Roger
Nelson at Princeton University and have been replicated by Professor Dick
Bierman at the University of Amsterdam. The experiments suggest that
groups of people, ranging from a dozen in a small workshop to billions
watching a live television broadcast, may affect the physical world in unex-
pected ways. The experiments also imply—a theme that will be explored in
more detail later—that there is a fundamental interconnectedness among

In preceding chapters, we have seen that when a person directs his or her
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all things, including individual and “mass minds.” To explore the rationale
for these experiments, we begin with a brief overview of the concepts of
fields and field consciousness.

Physical Fields

The classical notion of a physical field developed in the seventeenth century
as a way of understanding phenomena such as gravity and electromagnet-
ism. These mysterious forces appeared to affect objects at a distance by
some invisible means. Unfortunately, the idea of invisible forces acting at a
distance closely resembled religious ideas about spirits, which were anath-
ema to the mechanistic theories developing in the seventeenth century, so
physicists of that era looked for other, more “rational” explanations. Because
it was thought to be impossible to have action-at-a-distance with no interme-
diaries to convey the energies, they imagined forces as acting on objects
through the exchange of energy packets, much like colliding billiard balls.

According to Newtonian (classical) physics, the only way the sun and
earth could interact was by assuming that the earth was actually responding
to something invisible in its local vicinity, and likewise for the sun. This in-
visible “something” was called a field, which was interpreted as a modifica-
tion of the space surrounding the sun and the earth, a modification that
was inferred by how particles—for example “gravitons” in the case of grav-
ity—behaved. In other words, the earth was not really attracted to the sun
through some invisible force at a distance, but through the mutual ex-
change of graviton particles.

The development of quantum mechanics in the late 1920s expanded the
classical notion of fields in a way that would have shocked Newtonian
physicists. Quantum fields do not exist physically in space-time like the
classically inferred gravitational and electromagnetic fields. Instead, quan-
tum fields specify only probabilities for strange, ghostlike particles as they
manifest in space-time. Although quantum fields are mathematically simi-
lar to classical fields, they are more difficult to understand because, unlike
classical fields, they exist outside the usual boundaries of space-time.

This gives the quantum field a peculiar nonlocal character, meaning the
field is notlocated in a given region of space and time. With a nonlocal phe-
nomenon, what happens in region A instantaneously influences what oc-
curs in region B, and vice versa, without any energy being exchanged
between the two regions. Such a phenomenon would be impossible accord-
ing to classical physics, and yet nonlocality has been dramatically and con-
vincingly revealed in modern physics experiments. In fact, those
experiments are independent of the present formulation of quantum me-
chanics, which means that any future theory of nature must also embody
the principle of nonlocality. We’ll return to nonlocality again in chapter 16.
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Consciousness Fields

Just as the individual is not alone in the group, nor any one in society
alone among the others, so man is not alone in the universe.
CrLAUDE LEVI-STRAUSS

The idea that consciousness may be fieldlike is not new.* William James
wrote about this idea in 1898, and more recently the British biologist Ru-
pert Sheldrake proposed a similar idea with his concept of morphogenetic
fields: The conceptual roots of field consciousness can be traced back to
Eastern philosophy, especially the Upanishads, the mystical scriptures of
Hinduism, which express the idea of a single underlying reality embodied
in “Brahman,” the absolute Self. The idea of field consciousness suggests a
continuum of nonlocal intelligence, permeating space and time. This is in
contrast with the neuroscience-inspired, Newtonian view of a perceptive tis-
sue locked inside the skull.

One of the more controversial modern claims about the effects of field
consciousness was proposed by the founder of transcendental meditation,
Maharishi Mahesh Yogi. As David Orme-Johnson, dean of research at Ma-
harishi International University, put it:

Stressed individuals create an atmosphere of stress in collective con-
sciousness that reciprocally affects the thinking and actions of every indi-
vidual in that system. . .. Crime, drug abuse, armed conflict, and other
problems of society are more than just the problem of individual crimi-
nals, drug users, and conflicting factions in society. Such problems are
more fundamentally symptoms of stress in collective consciousness.*

Transcendental meditation researchers have reported that the so-called
Maharishi effect has been replicated in forty-two studies, some published
in mainstream sociology journals.’ As expected, sociologists have criticized
the designs of these studies. One of the main criticisms is that in many of
these studies the variables of interest were indices of social order, such as
crime, war hostilities, traffic accidents, and quality of life. These indices are
influenced by dozens of external factors, and even when obvious influences
such as day-of-the-week, holidays, and seasonal effects are accounted for,
they are still notoriously difficult to take into account.

To further complicate things, the Maharishi effect predicts that the so-
cial-ordering effect, say reduction in crime, is proportional to the number of
meditators who are “generating” coherent consciousness through their
meditations. But because the number of meditators on a day-to-day basis in
many of the transcendental meditation studies was not constant, there were
unavoidable interactions between the number of meditators on a given day
and fluctuating values of the various social indices.
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One way to avoid the design problems encountered by the transcenden-
tal meditation researchers would be to keep one of the variables fixed. This
could be either the number of meditators or the “target” of consciousness-
induced order. Beyond this, as philosopher Evan Fales and sociologist Barry
Markovsky of the University of Iowa suggested after reviewing the Mahar-
ishi effect, “Presumably, if the material world can be influenced in purpo-
sive ways by collective meditation, inanimate detectors could be constructed
and placed at varying distances from the collective meditators.” This is es-
sentially the approach that we took, although our motivations were based
upon a logical extension of laboratory research on mind-matter interactions
using random-number generators, and not by the claims of the transcen-
dental meditators.

Properties of Consciousness

Whatever else consciousness may be, let us suppose that it also has the fol-
lowing properties, derived from a combination of Western and Eastern
philosophies.” The first property is that consciousness extends beyond the
individual and has quantum field-like properties, in that it affects the prob-
abilities of events. Second, consciousness injects order into systems in pro-
portion to the “strength” of consciousness present. This is a refinement of
quantum physicist Erwin Schrédinger’s observation about one of the most
remarkable properties of life, namely, an “organism’s astonishing gift . . .
of ‘drinking orderliness’ from a suitable environment.”

Third, the strength of consciousness in an individual fluctuates from
moment to moment, and is regulated by focus of attention. Some states of
consciousness have higher focus than others. We propose that ordinary
awareness has a fairly low focus of attention compared to peak states, mysti-
cal states, and other nonordinary states.®

Fourth, a group of individuals can be said to have “group conscious-
ness.” Group consciousness strengthens when the group’s attention is fo-
cused on a common object or event, and this creates coherence among the
group. If the group’s attention is scattered, then the group’s mental coher-
ence is also scattered.

Fifth, when individuals in a group are all attending to different things,
then the group consciousness and group mental coherence is effectively
zero, producing what amounts to background noise. We assume that the
maximum degree of group coherence is related in some complicated way to
the total number of individuals present in the group, the strength of their
common focus of attention, and other psychological, physiological, and en-
vironmental factors.

Sixth, physical systems of all kinds respond to a consciousness field by
becoming more ordered. The stronger or more coherent a consciousness
field, the more the order will be evident. Inanimate objects (like rocks) will
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respond to order induced by consciousness as well as animate ones (like
people, or tossed dice), but it is only in the more labile systems that we have
the tools to readily detect these changes in order. In sum, when a group is
actively focused on a common object, the “group mind” momentarily has
the “power to organize,” as Carl Jung putit.®

This leads us to a very simple idea: as the mind moves, so moves matter.
For our measure of matter, we looked for changes in order, or coherence, in
physical systems. This is easiest if we monitor physical systems that are by
nature truly random. While a rock should experience fluctuations in order
and disorder because of the fluctuations of many minds, it is difficult to
measure changes in a rock within the timescale of the experiment, so we
must rely upon quickly changing physical systems such as the electronic
random-number generators (RNGs) with which we are already familiar.

Measurements

In the basic field-consciousness experiment, we measure fluctuations in a
group’s attention while simultaneously measuring fluctuations in the be-
havior of one or more physical systems. Note that the experimental protocol
does not require a group specifically to focus its intention, or directional at-
tention, toward a specified physical target. In fact, attempting to maintain
such a focus may arouse powerful defense mechanisms, doubts, and fears
that block the very effects we wish to observe.

Changes in order are easily detectable in random physical systems be-
cause under ordinary conditions, and by definition, a random system on av-
erage has zero order. If order does appear, it can be detected immediately
using fairly simple statistical methods. Fluctuations in order are expected to
occur by chance, of course, but in this case we are not as interested in any
particular fluctuation as when those changes take place in relationship to
changes in the group’s attention.

Experiments

From March 1995 through July 1996, we examined field-consciousness ef-
fects in a series of eight experiments conducted during (1) a personal
growth workshop in March 1995 involving a dozen participants; (2) the live
broadcast of the Sixty-seventh Annual Academy Awards in March 1995,
with an estimated one billion people watching worldwide; (3) a comedy
show at a Las Vegas casino in September 1995, with about forty people pre-
sent; (4) the announcement of the O. ]. Simpson verdict in October 1995,
with about 500 million people listening or watching; (5) the Superbowl
football game in January 1996, with about 200 million people listening or
watching; (6) prime-time television shows broadcast on the four major tele-
vision networks in the United States one Monday night in February 1996,
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with an estimated ninety million people watching; (7) the Sixty-eighth An-
nual Academy Awards in March 1996, with about one billion people watch-
ing worldwide; and (8) the Opening Ceremonies of the Centennial Olympic
Games in July 1996, with about three billion people watching worldwide.

Exploring Mind and Matter

A variety of technical approaches and designs were employed in these ex-
periments to study various aspects of field-consciousness effects, so rather
than specifying the exact methods used in each experiment, I will describe
the general approach. For the “matter” part of the experiment, we pro-
grammed one or more electronic random-number generators (RNGs) to
generate 400 random bits (o0’s and 1’s) every six seconds. We called each
group of 400 bits a “sample,” which was roughly equivalent to flipping a
fair coin four hundred times, then recording the number of heads and tails
that resulted.

The RNGs were instructed to continuously collect samples about an
hour before the event (say, an hour before the live TV broadcast of the Acad-
emy Awards), during the event itself, and for an hour after the event. Data
collected before and after the broadcast were used as controls and were ex-
amined to ensure that the RNG was working correctly. This approach typi-
cally yielded a few thousand samples for each RNG for each experiment.
For each collected sample, we examined the number of 1’s produced in 400
random bits. This number was transformed by a standard statistical for-
mula into a measure of the amount of order in the random sequence. This,
in effect, measured the degree of statistical equilibrium, or balance, in the
electronic circuit every six seconds.

In some experiments, when there were periods of time that were clearly
of either high or low interest, judges were asked to log in a notebook when,
according to their subjective impression, these events occurred, along with
the content of each event. For example, during the Academy Awards broad-
cast, the few minutes before, during, and after the presenter announced,
“. .. and the Oscar for Best Picture goes to . ..,” would probably have been
judged as a high-interest period. For the same broadcast, commercial
breaks would probably have been judged as low-interest periods. In other
experiments, if there were fewer periods that were clearly of low interest,
the entire event was considered to be of high interest, and control data gen-
erated after (or before) the event acted as a low-interest comparison.

WORKSHOP

Our first study took place in a personal growth workshop using a technique
called Holotropic Breathwork™. This is a powerful therapeutic method de-
veloped by psychiatrist Stanislav Grof. It involves a combination of deep-
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breathing techniques, listening to rhythmic music, and focused massage.”
The session took place on March 4, 1995, for nine hours, in Las Vegas,
Nevada, and twelve people were present.” A single electronic RNG was
used to continuously measure fluctuations in physical order. Of several
ways of examining the resulting data, the simplest method was to consider
the entire nine-hour session as a high-interest period.” After the workshop,
the same RNG was run for a nine-hour period starting at 11:00 P.M., alone
in a room, as a low-interest control.

Figure 10.1 shows the results of this experiment for the last seven hours
of both data streams. The two curves indicate the degree of order induced
into the random data in terms of odds against chance. The more order, the
greater the odds against chance. For binary random data, where over the
long term the number of 1’s and o’s should be the same, we would expect
the odds to fluctuate around one in two. This is what we see for the control
data. By contrast, if randomness was affected during the workshop due to
the intense, coherent attention of the group, then the odds against chance
would progressively get higher. And this is what we see for the data col-
lected during the workshop. The odds against chance increased to about
one thousand to one by the end of the workshop. This means that if the
same seven-hour data sequence were run a thousand times, we would see a
result this extreme, or more extreme, only once by chance. The chance re-
sults observed with the control data suggest that there was nothing unusual
about the RNG or about the method we used to analyze the results.
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Figure 10.1. Cumulative odds against chance for random data collected during a
personal growth workshop (labeled experimental) and control data collected for
the same length of time after the workshop ended. The graph shows that order
was impressed into the random-number generator during the workshop, as pre-
dicted by a field-consciousness effect.

This experiment indicated that during the workshop small but consistent
degrees of order were somehow impressed into the random data generated
by the RNG. By analogy, imagine that someone in the workshop room was
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flipping a coin four hundred times every six seconds. Say that she was in-
structed to keep track of how many times heads appeared in the sequence.
Before and after the workshop, she would be counting numbers like 48
heads, 51, 50, 46, 53, and so on, averaging around the expected 50. During
the workshop, however, she would begin to record numbers like 54, 50, 52,
58, 53, and so on, averaging around 55. Such an unexpected series of events
is one way that coherence can express itself in a random physical system—
too many binary events of the same type, i.e., too many heads in a row.

AcCADEMY AWARDS 199§

Participants in the next experiment were the estimated one billion people in
120 countries who viewed the live television broadcast of the Sixty-seventh
Annual Academy Awards on March 27, 1995. To assess the fluctuations in
group coherence during this broadcast, my assistant and I independently
kept minute-by-minute logs of events shown in the program, and we
judged whether we thought each noted event was interesting, and likely to
attract the attention of the viewing audience, or uninteresting, and likely to
bore the audience. We called the interesting segments “high coherence”
and the uninteresting segments “low coherence.”

Weran two independent RNGs in this experiment to testthe prediction
that mass-consciousness effects are truly nonlocal. One RNG was about
twenty meters from me, as I watched the broadcast in my home, and the
other was twelve miles away, running by itself, in my lab at the University
of Nevada, Las Vegas. We expected that both RNGs would simultaneously
show unexpected degrees of order during the periods of high audience
interest.

Figure 10.2 shows the odds against chance for both RNGs combined.
The two curves together correspond to a period of four hours, the length of
the actual Academy Awards broadcast. The slightly shorter curve for “high
interest” means that during the four-hour broadcast, about one thousand
samples, equivalent to a total of 1.7 hours, were judged as being of high in-
terest. The remaining 2.3 hours were judged as being of low interest.

Figure 10.2 seems to imply that the high- and low-interest data were col-
lected simultaneously, but of course in reality a single, continuous data
stream was split into high- and low-interest periods. Then all the high inter-
est-segments were analyzed together as though they took place continu-
ously, and all the low-interest segments were analyzed in the same manner.
Thus, the continuous curves in figure 10.2 are really composed of discon-
tinuous periods in time, pasted together into continuous curves for ease in
visualizing and interpreting the outcomes.

Figure 10.3 shows the same analysis for the same two RNGs run after
the Academy Awards broadcast ended, again for four hours. This graph, an-
alyzed exactly the same way as the data shown in figure 10.2, indicates that
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the RNGs operated according to chance expectation when no mass events
were happening.
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Figure 10.2. Odds againstchance for both RNGs combined, for periods of high
and low audience interest during the 1995 Academy Awards broadcast.
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Figure 10.3. Odds against chance for both RNGs combined, run as a control test
after the Academy Awards broadcast.

COMEDY SHOW

Our third study took place at a comedy and stage hypnotism show in a Las
Vegas casino on the night of September 8, 1995. About forty people were in
the audience, including two research staff members from our laboratory.
They took an RNG and a notebook computer with them to the show. The
RNG was started up just before the show began and stopped a few minutes
after the show ended, running for a total of eighty minutes. One researcher
rated her subjective impressions about the show about once a minute,
recording the clock time and a rating of either high attention or low atten-
tion for each event.
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Figure 10.4 shows the results, which again confirm the idea that the pe-
riods of high group interest were associated with unexpected amounts of
order in the RNG. Note that in the beginning of this cumulative graph the
odds for the low-interest condition spiked at odds against chance of a thou-
sand to one. Large fluctuations like this may occur by chance in shorter ran-
dom sequences, but progressive cumulation of such odds over longer
sequences is not as likely. This is why the long-term trend of the data as they
are accumulated within each condition is of interest, rather than momen-
tary fluctuations at the beginning of each sequence. In this case, as data
were cumulated over time, we see that the low-interest curve eventually set-
tled down to the expected odds of two to one while the high-interest curve
progressively increased to odds of nearly one hundred to one.
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Figure 10.4. Results of casino show experiment. Up is toward order; down is to-
ward randomness and chance expectation.

O. J. S1MPsON VERDICT

On October 3, 1995, something like a half-billion people worldwide
watched or listened to the live broadcast of the verdict in one of the most
celebrated murder trials in U.S. history—the O. ]. Simpson case. According
to the Reuters news service, the viewing audience for this single event ex-
ceeded the ratings of three of the five Superbowl telecasts between 1991
and 1995. This is impressive since the Superbowl is traditionally one of the
year’s highest-rated television events in the United States.

We took advantage of this unusual event to test the proposed nonlocal
property of field consciousness. We predicted that around the time of the
verdict, we would see unexpected behavior in RNGs located anywhere in
the world. To test this idea, we asked Dr. Roger Nelson at Princeton Univer-
sity and Professor Dick Bierman at the University of Amsterdam to run
RNGs in their labs during the event. We then combined their data with the
outputs of three additional RNGs run in our laboratory.
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We expected that the unusual degree of mass attention focused on this
event would cause the combined output of five independent RNGs simulta-
neously to show unexpected order when the verdict was announced. The re-
sults, shown in figure 10.5, suggest that something unusual did occur in all
five RNGs precisely when the verdict was announced. The graph indicates
that around the time that the TV preshows began, at 9:00 A.M. Pacific
Time, an unexpected degree of order appeared in all the RNGs. This soon
declined back to random behavior until about 10:00 A.M., which is when
the verdict was supposed to be announced. A few minutes later, the order
in all five RNGs suddenly peaked to its highest point in the two hours of
recorded data precisely when the court clerk read the verdict.
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Figure 10.5. Results of O. ]. Simpson experiment.

SuPERBOWL XXX

In our next experiment, we were interested in seeing whether fluctuations
in mass attention would simultaneously affect different forms of matter. To
test this, we ran three independent RNGs and three new random genera-
tors based on detection of background radioactive particles. All six devices
were run during the live broadcast of Superbow] XXX in January 1996.

The results, shown in figure 10.6, indicated that, once again, the com-
bined odds against chance for the amount of order observed in three RNGs
and three radiation counters during the low attention periods hovered
around chance, but the odds against chance during high attention periods
moved toward greater order. We speculated that the results observed in this
experiment were not as dramatic as those observed in previous experiments
because it was difficult to distinguish high from low interest periods during
the Superbowl. In most TV broadcasts, the commercials usually corre-
spond to low interest periods and the programs to high interest periods.
But in the Superbow], the commercials traditionally rival the actual football
game for interest. In addition, the Superbowl broadcast is a fast-moving
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show, and the fast scene changes themselves tend to attract attention.
These factors may have blurred the clear distinctions between high and low
interest, which reduced the field-consciousness effects observed in the pre-
vious studies.
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Figure 10.6. Results of Superbowl] experiment.

PriME-TIME TV

The experiments we had conducted so far suggested that movements of
“mass mind” were associated with movements of order in physical systems.
If this was so, then in principle we would not need to wait for special, mass-
broadcast events, because there are predictable movements of many minds
every day. During the “prime-time” hours of 8:00-11:00 P.M., about fifty to
ninety million minds in the United States follow a predictable ebb-and-flow
of attention corresponding to periods of TV programs versus commercials.

To estimate fluctuations in mass interest, we examined all shows broad-
cast by the four major TV networks over prime time on the night of Febru-
ary 5, 1996. We tracked minute-by-minute when the programs were
broadcast and when commercials occurred, then took an average of these
periods for the six half-hours in prime time. Figure 10.7 shows this esti-
mate as a number ranging from o to 1, where o means commercials only,
and 1 means programs only. As we might expect, commercials tended to
cluster, on average, around the beginning, middle, and end of prime-time
half-hours. Our estimate of fluctuations in matter were formed by combin-
ing the outputs of three independent RNGs run over the three hours of
prime time, using methods similar to those used in previous experiments,
then forming half-hour averages as we did for the commercials.

Because the field-consciousness idea predicts that higher audience at-
tention is related to higher order, we predicted that we would see a positive
relationship between our measures of mind and matter. In fact, the result-
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ing relationship was substantial, corresponding to odds against chance of
about one hundred to one.* Notice that the odds against chance for the be-
havior of the RNGs in this experiment were not particularly unusual, rising
to odds of only nine to one at eighteen minutes and then again at twenty-
two minutes into the average half-hour. But recall that the point of this ex-
periment was not that the RNGs would show unexpected behavior by
themselves, but that fluctuations in audience attention and fluctuations in
the RNGs would be significantly related to each other. And this is what we
observed.
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Figure 10.7. Results of prime-time TV experiment. The left axis is the measure of
mass-audience attention; the right axis is a measure of fluctuations in matter,
displayed in terms of odds against chance.

AcCADEMY AwARDS 1996

Our next study was conducted during the live broadcast of the Sixty-eighth
Annual Academy Awards, on March 25, 1996, in hopes of replicating the
results of our first Academy Awards test. This time we ran three indepen-
dent RNGs before, during, and after the broadcast. The results (figure 10.8)
indicated, once again, that the outputs of the RNGs during the broadcast
cumulated to greater odds against chance during the high-interest periods
than during the low-interest periods. The data recorded before and after the
live broadcast did not show a similar separation.

OryMmprics CEREMONIES

Our final experiment was conducted before, during, and after the live
broadcast of the Opening Ceremonies of the Centennial Olympic Games in
July 1996, witnessed by an estimated three billion people worldwide. Be-
cause the opening ceremony proved to be of fairly high interest throughout
the broadcast, we compared the five-hour data sequence from two indepen-
dent RNGs to a similar five-hour sequence recorded from the same equip-
ment immediately after the broadcast ended.
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The two curves in figure 10.9 display those data. As we've come to ex-
pect, data collecting during the Olympics broadcast showed progressively
more order while control data recorded after the broadcast showed chance-
expected behavior.
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Figure 10.8. Results of 1996 Academy Awards experiment.

10000

<+—— startof ceremony

Olympics

1000

100

end of ceremony ———

0dds against chance

Control

Samples, 10 per minute

Figure 10.9. Results of Olympics experiment. The curve labeled “Olympics”
refers to the combined results of two independent random data streams. “Con-
trol” refers to a data stream recorded on one of the RNGs immediately after the
broadcast ended.

Replications

Twelve other field-consciousness studies similar to the ones I've described
here have been independently reported by psychologist Roger Nelson at
Princeton University, psychiatrist Richard Blasband in California, and psy-
chologist Dick Bierman at the University of Amsterdam.” Blasband’s and
Nelson’s methods differed from ours primarily in their selection of group
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settings likely to have high group coherence, like workshops and therapy
sessions. They then measured the number of times the RNG exhibited un-
expected order during those meetings. Overall, they reported highly signifi-
cant results comparable to those we found in our experiments (odds against
chance of ten thousand to one). Professor Bierman conducted experiments
at a major European soccer match and at a home experiencing poltergeist
disturbances using methods similar to ours. He observed results similar to
those reported by Nelson, Blasband, and us.

In one of his tests of the field-consciousness idea, Roger Nelson pre-
dicted that his RNG system would show unexpected behavior during the
1995 performances of a yearly musical review by the San Francisco Bay
Revels. He selected five segments of the celebration as being most likely to
have a profound and engaging effect on the audience.® Seven perfor-
mances in San Francisco were recorded with Nelson’s RNG system without
him being present, and the designated pieces (which were repeated seven
times) showed the predicted effect with odds against chance of one hun-
dred to one. Three new performances of the Revels in Cambridge, Massa-
chusetts, again replicated the trend.

Wishing for Good Weather

One of the assumptions with which we began our experiments was that
field-consciousness effects would introduce order into any form of physical
system. Nelson imagined the same thing, and he thought of a very clever
“natural” test of this assumption.” After having attended many of the grad-
uations at Princeton University, he noticed that around the time of the
graduation—when thousands of parents and alumni were in town and
many activities were planned to take place outdoors, including the gradua-
tion ceremony itself—the weather seemed to be “too good.”

Given the effects observed in the field-consciousness studies, he won-
dered whether “wishing for good weather” might actually make the rain
stay away. In fact, in the summer of 1996 when President Clinton was in-
vited to give a commencement address at Princeton University, the local
newspaper commented on the legendary good weather in a report on con-
tingency plans in case it rained on graduation day:

.. . the third scenario is the Monsoon scenario, where it rains hard and
commencement has to be moved to Jadwin Gym. Traditionally, this
never happens at a Princeton University commencement. Those few
times in recent years when precipitation is not only forecast but seems
imminent, the rain has miraculously held off.

To test whether collective wishing made a difference, Nelson examined
the historical weather data for the days before, during, and after graduation
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at Princeton University for a period of thirty years. He paid most attention
to the daily precipitation data recorded in the Princeton, New Jersey, area,
and in six surrounding towns, which acted as “control” locations. He pre-
dicted that on the day of graduation there would be more sunshine and less
rain in Princeton than on the days before or after.

Nelson’s analysis revealed that on average, over thirty years, there was
indeed less rain around graduation days than a few days before and after
graduation, with odds of nearly twenty to one against chance. An identical
analysis for the average rainfall in six surrounding towns showed no such
effect. Over thirty years, about 72 percent of the days around graduation
had no rain at all in Princeton, whereas only 67 percent of the days in the
surrounding towns were dry.

Curiously, on graduation day itself, the average rainfall was slightly
higher in Princeton than in the surrounding towns, owing to a massive
downpour of 2.6 inches on June 12, 1962. The average rain in the sur-
rounding towns on that same stormy day was only 0.95 inches. What
makes this even stranger is that the members of the Princeton Class of ’62
reported that the massive rain that day held off until after the ceremony had
ended! As Nelson then pointed out, this study prompts us to reconsider
the old witticism, “Everyone talks about the weather, but nobody does any-
thing about it.” Perhaps we can do something about it.

Questions About Field Consciousness

When a fashion, a dance, a song, a slogan or a joke sweeps like
wildfire from one end of the continent to the other, and a hundred
million people roar with laughter, . . . there is the overpowering
feeling that in this country we have come nearer the
brotherhood of man than ever before.

Eric HOFFER

The studies described here support ideas about deep interconnectedness
espoused by physicists, theologians, and mystics.® Mind and matter may be
part of what physicist Victor Mansfield describes as “a radically intercon-
nected and interdependent world, one so essentially connected at a deep
level that the interconnections are more fundamental, more real than the
independent existence of the parts.”°

The common link between mind and matter, as observed in these exper-
iments, is order. Order expressed in the mind is related to focused attention,
and order in matter is related to decreases in randomness. We found that
the object of the focused attention does not seem to be particularly impor-
tant, only that something is sufficiently interesting to hold the attention of a
group. Similarly, the exact nature of the physical system used to detect the
mass-consciousness effect does not seem to be particularly important, pro-
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vided that it is a system that naturally fluctuates in some way and can be
measured.

In these experiments the “mass mind” we looked at represented only a
small fraction of the world’s population. One might ask, Why didn’t the
mental noise produced by all the other minds in the world overwhelm the
effects we observed? Or put another way, “How do you know that your re-
sults are caused by the group you are measuring, and not by one billion
Chinese celebrating their New Year on the other side of the planet?” Good
question.

The answer is that we assumed that the mental noise generated by
everyone else in the world was random in time with respect to the events of
interest in our experiments. Therefore, all the other minds did not system-
atically affect the specific results that we were monitoring. While other
groups were undoubtedly involved in many interesting high-focus activi-
ties, we assumed that those activities did not occur at the same times as the
events in our experiments. In other words, we speculated that we detected
field-consciousness effects because we knew precisely when, where, and
how to look for them.

We also assumed that the field-consciousness effect was nonlocal, mean-
ing that it would not drop off with distance. This is a testable assumption
that we haven't fully investigated yet. It may turn out that the Chinese New
Year didn’t affect these experiments because the mind-matter interaction
effect does decline with distance from the group of interest. Of course, if
the group is scattered all over the globe during a worldwide broadcast event,
then we may not be able to detect any distance effects.

The results of these experiments also bear some resemblance to Jung’s
concept of “synchronicity,” or meaningful coincidences in time.” As with
synchronicity, we seem to be witnessing meaningful relationships between
mind and matter at certain times. But synchronicity, according to Jung, in-
volves acausal relationships, and here we were able to predict synchronistic-
like events. Jung believed that people could experience but not understand
in causal terms how synchronicities occurred:

We delude ourselves with the thought that we know much more about
matter than about a “metaphysical” mind or spirit and so we overesti-
mate material causation and believe that it alone affords us a true expla-
nation of life. But matter is just as inscrutable as mind. As to the ultimate
things we can know nothing, and only when we admit this do we retum
to a state of equilibrium.*

We are more confident than Jung about what may be possible because it
appears that with clever experimental designs, some aspects of Jung'’s unus
mundus (one world) are in fact responsive to experimental probes, and
some forms of synchronistic events can be—paradoxically—planned. We
expect that Nature will reveal to us anything we are clever enough to ask for,
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but we also know that the revealed information is usually shrouded in un-
stated (and often unexamined) assumptions. At a minimum, we’re begin-
ning to glimpse that past assumptions about rigid separations between
mind and matter were probably wrong.

Is Gaia Dreaming?

The idea of the world as an organism has been called the Gaia hypothesis,
named after the mythical Greek goddess of the earth. Do field-conscious-
ness effects suggest that there may be a mind of Gaia? Just as the individual
neurons in a brain would find it hard to believe that they are participating in
the complex dance we call the “conscious mind,” perhaps the individuals of
earth are participating in the dance of Gaia’s mind, and our experiments
detected this dance.

Perhaps Gaia’s mind is usually scattered, her attention distributed over
innumerable objects of interest as the individual elements of her mind (i.e.,
all of us) conduct our daily business. As each of our minds twinkles and
glitters over the course of a day, collectively Gaia’s mind is dreaming, or
musing aimlessly. But under exceptional circumstances—during world-
wide, live television broadcasts, for instance—when many minds are fo-
cused on the same object, unbeknownst to us a grand alignment occurs.
During these brief, shining moments, the billions of individually glittering
minds reassemble into a whole, and the unity of Gaia’s mind becomes bril-
liantly manifest. At such uncommon times (but becoming more common
every day), Gaia in effect awakens, and we see this reflected in our random
systems because they suddenly start behaving in statistically unexpected
ways.

These studies also have profound implications for the understanding of
social order and disorder. They suggest that a previously unsuspected cause
of global violence and aggression may literally be the chaotic, malevolent
thoughts of large numbers of people around the world. For example, the
idea of a jihad, a holy war against infidels, which is fervently maintained by
millions throughout the world, may not only directly (e.g., through terrorist
acts) but also indirectly disrupt the social order around the world. By con-
trast, peaceful protests such as those embodied by Gandhi and Martin
Luther King, which fostered noble intentions among groups, may have
been successful not only for psychological reasons, but also for physical rea-
sons that we are only now beginning to glimpse.

In sum, we've speculated that field-consciousness effects are pervasive
but normally invisible unless we know where, when, and how to look for
them. Another place where psi may be silently expressing itself is in an im-
mensely popular enterprise built upon wishes—casino gambling,
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Psi in the Casino

If ever proof were needed against the existence of telepathy, psychoki-
nesis, precognition or any other form of psychic power, the gambling
halls of Las Vegas seem to provide the perfect place to find it. . . . Judging
by the faces masked in concentration, it can hardly be said that the gam-
blers are not exerting every psychic effort to win. And yet still the cash
flows into the pockets of the casino owners in an even, predictable
stream.’

So opens an article entitled “Psychic Powers, What Are the Odds?” in the
popular British science magazine New Scientist. At face value, such an argu-
ment certainly seems to provide a simple coup de grice to the claims of psi
abilities. But when examined more closely, the relationship between psi
and the casino is much more interesting.

When parapsychologists dream, they dream about thousands of highly
motivated people participating in psi experiments, twenty-four hours a day,
in dozens of laboratories, worldwide. They dream that these laboratories will
be exquisitely sensitive to human needs and desires, yet maintain stringent
controls, fraud-proof testing conditions, and obsessive attention to data col-
lection and verification. Some parapsychologists fantasize that people might
even pay for the opportunity to participate in these experiments.

This dream is a reality today in gambling casinos. Except for being
profit-oriented, many gambling games are essentially identical to psi exper-
iments conducted in the laboratory.* If one accepts the evidence for precog-
nition and psychokinesis, as discussed in chapters 7 and &, then it is
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entirely reasonable to expect that those abilities ought to manifest to some
degree in the casino as well. That is, at least some percentage of gambling
winnings ought to be psi-mediated.

In 1968, Walter Tyminski, president of Rouge et Noir, a corporation spe-
cializing in offering advice on the mathematics of casino gambling, and
Robert Brier, a philosopher at J. B. Rhine’s Institute for Parapsychology, ex-
plored the idea that psi might be useful in the casino. They tested a statisti-
cal technique to enhance psi-based predictions of the outcomes of roulette
games, craps, and baccarat, and they achieved consistent, above-chance re-
sults. Tyminski and Brier’s methods, however, required long sequences of
repeated guessing, combined with an error-correcting scheme, to make a
single prediction. The results, while promising, were not sufficiently out-
standing to cause people to rush to the casino and attempt to use precogni-
tion. So the question remains, Does psi manifest in the casino under
normal play by highly motivated gamblers?

For decades this question remained an untestable speculation because
casinos, like most businesses, tightly control financial information. It is ex-
ceptionally difficult to gain access to casinos’ daily profit-and-loss records,
even for research purposes. This problem is compounded for research on
possible psi-mediated effects, because most casinos are dubious about pro-
moting study of anything that may affect their profits. Fortunately, an exec-
utive at the Continental Casino in Las Vegas was personally intrigued by
parapsychology and was kind enough to provide us with daily gaming data
that allowed us to test the “psi in the casino” hypothesis.*

Seeking Psi

To conduct a detailed search for psi in the casino, we would ideally like the
daily win/loss data per player, per individual play, per game. We would like
these data tracked for thousands of players over thousands of days, and we
would like the empirically determined chance payout percentages of the
various casino games to compare against the observed payouts. While this
level of detail is of interest to casinos, the technology to track gaming behav-
ior to this degree has only recently become available.s

The data made available to us were daily figures called “drop” and “re-
sult” for slot machines, roulette, keno, craps, and blackjack. “Drop” is
casino jargon for the amount of money dropped on the table, i.e., the
amount of money bet on the game. “Result” is the-amount of money kept
by the casino after the game is over. These figures allowed us to calculate
the daily payout percentage, i.e., the win/loss percentage from the gambler’s
point of view, per game.®

For example, let’s say that on Monday the drop (players’ bets) for all slot
machines was $50,000 and the result (what the casino kept) was $20,000.
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That means the players won $30,000, and thus the payout percentage from
the gamblers’ perspective was $30,000/$50,000, or 6o percent. In other
words, for each dollar played in a slot machine, on average the gambler’s re-
turn was sixty cents.

While drop follows predictable weekly and seasonal cycles, daily payout
percentages should not—according to chance—depend on the amount of
money dropped; thus these daily values should be completely independent
of any known periodicities. If, however, psi were widely distributed in the
population, then daily fluctuations might not be entirely random. The pro-
posed nonrandomness might manifest in the form of correlations between
psi and external factors.” But what cycles or factors should we examine?

Behavior, Psi, and Geomagnetism

One factor is related to the fact that the earth, like a bar magnet, is sur-
rounded by a magnetic field. But instead of being static and unchanging,
the earth’s geomagnetic field (GMF) is in constant flux. It is buffeted by
highly charged solar particles, by interactions with the magnetic fields of
other planets, and by movement of the earth’s molten core.

For decades, the conventional wisdom about GMF and human behavior
was that “biomagnetic effects on man are very small and are negligible as
compared with other physical environmental stimuli.”® This conclusion
was based on the reasonable assumption that the energy absorbed by the
human body due to geomagnetic fluctuations was below the “thermal
limit.” This means that the effects were so minuscule that cellular function-
ing was not influenced or disrupted in any way, and so no physiological and
certainly no behavioral effects were thought to be possible.

More recent research suggests, however, that electromagnetic and mag-
netic flux well below the thermal limit, but shaped with certain patterns
and complex frequencies, do indeed affect biology ranging from single
cells to human physiology and behavior.? A small but growing body of lit-
erature suggests that variations in very weak, “extremely low frequency”
(ELF) electromagnetic and geomagnetic fields affect some forms of
human behavior.”

Even though we do not know why, the fact that these fields affect human
behavior is demonstrable by examining historical data. Take, for example,
analyses of accidents. An examination of when 362,000 industrial acci-
dents and 21,000 traffic accidents took place showed significant correla-
tions with ELF variations.” In addition, numerous studies have found
correlations between changes in planetary GMF and some forms of un-
usual and abnormal human behavior.*

Of particular interest here is the growing literature in parapsychology
suggesting that perceptual psi, both in the lab and spontaneously in life, im-
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proves as GMF fluctuations decrease.” There are already more than a dozen
studies showing that psi performance is better on days when the GMF is
quiet. These studies range from spontaneous cases of “crisis telepathy” to
performance in laboratory ganzfeld experiments. Some researchers have
speculated that this relationship occurs because when the GMF is quiet, the
brain is also quiet. The link between magnetic fields and the brain may be
ferromagnetic elements located in the brain (possibly as vestigial naviga-
tional abilities, similar to tiny deposits of magnetic materials known to be
in the brains of homing pigeons).* If so, the GMF-psi link would be remi-
niscent of the reasoning behind the ganzfeld technique: if external influ-
ences are quiet, then detection of psi will improve.”

If psi were operating in the casino, and fluctuating in relationship to en-
vironmental factors, we would expect to find a correlation between daily
fluctuations in casino payouts and daily fluctuations in GMF. Following
what we had already seen in previous studies, we predicted a negative corre-
lation: casino payouts should increase when the GMF decreased.

Human Behavior and the Moon

There is something haunting in thelight of the moon; it has all the
dispassionateness of a disembodied soul, and something of its
inconceivable mystery.

JoserH CONRAD (1857-1924)

Another factor that we explored was the synodic lunar cycle, or the cycle
from full moon to new moon. Researchers investigating moon-behavior re-
lationships have most often compared lunar-cycle data against indices
of abnormal and extreme behavior such as homicide, criminal activity, dis-
turbances in psychiatric settings, and telephone calls to 911 crisis centers.
Researchers have less often explored relationships with fire alarms, ambu-
lance runs, children’s unruly behavior, and drug intoxication.”

Some of these studies found significant relationships,” while others re-
ported only small, inconsistent correlations.” For example, in 1979 skepti-
cal psychologists Frey, Rotton, and Barry studied fourteen types of calls to
police and fire departments over two years.” They found significant “but
very small” lunar effects in six out of fifty-six tests but concluded that those
few effects were essentially due to chance.

Reviews of the scientific literature on moon-behavior relationships have
been generally negative. A meta-analysis published in 1985 by two psychol-
ogists concluded that lunar-phase influences were “much ado about noth-
ing,” and the authors hoped that their report would be “much adieu about
the full moon.” In a later report, the same authors stated that after divid-
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ing the lunar cycle into four equal sections, they found that activities usu-
ally termed “lunacy” accounted for 25.7 percent instead of the chance ex-
pected 25 percent. They were “not impressed by a difference that would
require 74,477 cases to attain significance in a conventional . . . analysis.”*
Although a 0.7 percent increase may not sound like much, in a city with a
population of, say, one million, it could translate into hundreds of addi-
tional g1 crisis calls per day during “adverse” lunar phases.

A review published a few years later, in 1992, examined the relationship
between suicides and lunar cycles and concluded that

A consideration of the 20 studies examined here indicates that a lnowl-
edge of lunar phase does not offer the clinician any increase in ability to
predict suicide and does not contribute to the theoretical understanding
of suicide.”

In sum, lunar myths and lore have endured for millennia while mo-
dern science has remained skeptical. Contemporary popular articles on
lunar-behavioral effects range from the uncritically dismissive® to the un-
critically credulous.*

Magic and the Moon

It is the very error of the moon;
She comes more near the earth than she was wont,
And makes men mad.
SHAKESPEARE, OTHELLO

In spite of the lack of scientific consensus, surveys continue to show that
many people believe in lunar-behavioral relationships. Thus, as with psi, it
seems that human experience on this issue is at odds with conventional sci-
entific wisdom. Parapsychologists have certainly learned the folly of ignor-
ing human experience just because current scientific theories cannot
adequately explain those experiences; thus it is worthwhile considering the
historical links between the lunar cycle and magic. By magic, I mean the
primeval origins of what we now call psi.*

The relevance of the moon for our study is the observation that religious
ceremonies and magical rituals throughout history were often precisely
timed to match certain phases of the lunar month. The moon figured
prominently in medieval talismans, good-luck charms, and magic. The
“witching hour” was midnight under a full moon, because that was when
magical forces were supposed to be most powerful. Using secrets from the
Cabala, lunar charms were designed to enhance fertility, favorably start new
ventures, and heighten psychic powers.
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During the centuries that religious and ceremonial practices were being
timed to coincide with propitious lunar phases, it was also common
knowledge that human and animal behavior was affected by the moon.
Pliny the Elder, a Roman naturalist of the first century, wrote that “we may
certainly conjecture that the moon is not unjustly regarded as the star of
our life. . . . The blood of man is increased or diminished in proportion to
the quantity of her light.”*¢ Nearly two thousand years later, modern med-
ical researchers have reported that postoperative bleeding peaks around
the time of the full moon.”

From medieval times, it was considered dangerous to sleep in the moon-
light or even to gaze at the moon. Sir William Hale, a chief justice of En-
gland, wrote in the seventeenth century that “the moon hath a great
influence in all diseases of the brain . . . especially dementia.”** Two hun-
dred years later, in writing England’s Lunacy Act of 1882, Sir William
Blackstone, the great English lawyer, defined “a lunatic, or non compos men-
tis,” as “one who hath . . . lost the use of his reason and who hath lucid in-
tervals, sometimes enjoying his senses and sometimes not, and that
frequently depending upon the changes of the moon.”*

Dipsomania, or periodical alcoholism, was associated with lunar cycles
in some of the early psychiatric literature. In light of the legal treatments of
lunacy, it is interesting to note that the nefarious “Son of Sam,” a serial
killer in New York City in the 1970s, murdered five of his eight victims on
nights when the moon was either full or new.* Public fascination with
“creatures of the night,” including vampires and werewolves, continues to
the present day, suggesting that this age-old folklore will remain in the fore-
front of our imagination for generations to come. Contemporary surveys
confirm that many people still believe that strange behavior peaks around
the time of the full moon.*

Experimental Psi and the Moon

We located one published experiment suggesting that psi performance in
the laboratory varies with the lunar cycle. In 1965 neurologist Andrija
Puharich proposed that psi performance might be related to gravity. To test
his prediction, he needed to carry out an experiment under changing gravi-
tational conditions. One way to do this was to conduct an experiment every
day over the lunar cycle, because the sun-moon system predictably changes
the gravitational forces (i.e., tidal forces) felt on earth.

Puharich’s predictions for a telepathy test were coincidentally in accor-
dance with expectations from magical folklore. He proposed that perceptual
psi would increase around the full moon, decrease at the half-moons, then
rise again around the new moon. The experimental results confirmed
Puharich’s prediction, as illustrated in figure 11.1.*



Psi in the Casino 181

50 tg
45| " 7
a0 |
35

Telepathy zts) '

score
20 |

a Lunar
o o Puharich n

Figure 11.1. Outcome of Puharich’s (1965) telepathy test. The left scale shows the
score in a telepathy test. The smooth curve is the lunar cycle, labeled on the bot-
tom of the graph with symbols indicating the new, half, and full moons.

Lunar-Solar-GMF Relationships

An alternative explanation for Puharich’s result is that the observed effect,
rather than being a gravitational effect per se, might reflect a complex rela-
tionship between the lunar cycle and the GMF. The suggestion is feasible
because fluctuations in GMF have been linked to numerous periodic fac-
tors, including long-term “secular variations” related to structures in the
earth’s core and shorter-term “external variations” such as solar activity, a
daily GMF cycle, and, of primary interest here, the synodiclunar cycle.»

A flurry of studies in the 1960s, published mainly in the geophysical lit-
erature, suggested the existence of a lunar~-GMF correlation.* Later analy-
ses demonstrated that these apparent correlations were probably due to
fluctuations in the solar “wind.” It turns out that there is a close coinci-
dence between the length of the lunar synodic month (29.53 days) and the
rotational period of the sun, so what originally appeared to be a lunar-GMF
association might have been confounded by solar effects. Then, later analy-
ses showed that the moon passes through the earth’s magnetosphere
around the time of the full moon. This led to new speculations about
lunar-GMF relationships. For example, Stanford University geophysicist
Anthony Fraser-Smith published evidence of a clear lunar-GMF relation-
ship during total lunar eclipses in data recorded after 1932.3

To further confuse the situation, while the geophysical relationships are
not yet clarified, biological systems seem to be exquisitely sensitive to tiny
energetic effects that might otherwise seem negligible. For example, the
marine mollusk responds differently to geomagnetic fields according to the
phase of the moon,” and both human beings and rats display different
thresholds for convulsions according to changes in magnetic fields and the
position of the moon during solar eclipses.”
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Thus, we took a purely empirical approach to the question of a
lunar-GMF relationship. We simply examined this relationship for the
four years covered by the casino data, and then examined the same relation-
ships for ten years of GMF data recorded in the 1980s. Figure 11.2 shows
that a negative relationship did occur over more than 120 lunar cycles.

2.55
250
2.45
240
235
230
2.25
2.20

215 = F

o O o

Figure 11.2. Graph of lunar cycle and GMF for 1980 to 1989. The error bars are
65 percent confidence intervals. The left ordinate is the natural log of the daily
average GMF “Ap” index.

The Casino Study

Figure 11.3 lists the variables that we used in our analysis of the casino data.
The data cover daily values for the four years 1991 through 1994.

VARIABLE DAILY DATA
CASINO GAMES

Roulette drop, result, payout percentage

Keno drop, result, payout percentage

Blackjack  drop, result, payout percentage

Craps drop, result, payout percentage

Slots drop, result, payout percentage

COMBO average payout percentage for the above five games

GEOPHYSICS
GMF natural log of the mean geomagnetic planetary Ap index

Figure 11.3. Variables used in the casino study.

In figure 11.3, the phrase “payout percentage” refers to the payout per-
centage from the gambler’s point of view, i.e., p% = (drop - result)/drop.
The value of drop must be positive, reflecting the fact that real money is
dropped on the table’or in the slot machine, but result can be positive or
negative because the casino can win or lose money. The primary term of in-
terest is “coMBO,” the combined average of the daily payout percentages for
the five casino games.
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If result is negative, it means the casino lost money to the gamblers, and
p% will be greater than 100 percent. If result is positive, it means that
money remained on the table after the day was done, the casino earned a
profit, and p% will range between o percent and 100 percent. In this data
set, daily payout percentages on the various games ranged from about § per-
cent to more than 400 percent. The large payout percentages represented
times when one or more gamblers hit jackpots or numerous gamblers had
an unusual run of luck.

Figure 11.4 shows the overall payout averages for each of the casinos
games and for coMBo. The very small confidence intervals indicate that
gambling payouts are very stable over many years. From this graph we see
that for each dollar played in roulette, on average a predictable seventy-
seven cents was returned to the gambler.

Payout percentage

Craps
Backjack
Roulette
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Combo

Figure 11.4. Payout-percentage means for the casino games, with 65 percent con-
fidence intervals.

ANALYSES

Our study was primarily interested in two relationships. We predicted, first,
that the relationship between lunar cycle and average payout percentage
(called “comMBO”) would be positive, and second, that the relationship be-
tween geomagnetic field (GMF) strength and coMBo would be negative. We
based the first prediction on magical lore and Puharich’s experimental re-
sults and the second on previous literature suggesting that perceptual psi
improves on days of lower GMF.

It is important to point out that these correlations were conducted with
respect to the lunar cycle by using an analysis centered on the day of the full
moon. That is, for the variables comBo and GMF, we first determined the
average of all daily GMF values that fell on the day of the full moon. Then
we formed a new average for the values that fell one day after the full moon,
and then one day before, two days after, and so on, until we had determined
daily averages for each of the twenty-nine days. Because the database con-
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tained four years of daily data, each of these daily averages was based on
data covering forty-nine to fifty lunar cycles, which provided good average
estimates for each day of the synodic cycle.

RESULTS

I always find that statistics are hard to swallow and impossible to
digest. The only one I can ever remember is that if all the people
who go to sleep in churchwere laid end to end they would
be a lot more comfortable.

MRs. ROBERT A. TAFT

The lunar cycle-payout percentage relationship was predicted to be posi-
tive. As shown in figure 11.5, these data resulted in a relationship that was
indeed positive, with odds against chance of twenty-five to one.”® Average
casino payouts peaked at about 78.5 percent on the day of the full moon,
and they dropped to a low of about 76.5 percent about a week before and
after the new moon.

This finding suggests that by gambling on or near days of the full moon,
and by avoiding the casino on or near days of the new moon, over the long
term gamblers may be able to boost their payout percentage by about 2 per-
cent. If this relationship continues to be seen in new data from other casi-
nos, then what it really means is that gamblers may lose a little slower than
usual by gambling on days of the full moon, because the empirical payout
percentage is always going to be less than 100 percent no matter when they
play. Casino managers have nothing to worry about.
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Figure 11.5. Lunar cycle—payout percentage relationship, with 65 percent confi-
dence intervals.
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The GMF-payout percentage relationship was predicted to be negative.
As shown in figure 11.6, these dataresulted in a nearly significant negative
relationship, with odds against chance of fourteen to one.*°

Smoothed GMF

Average payout percentage
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Figure 11.6. GMF-payout percentage relationship, with G5 percent confidence
intervals.

SLOT-MACHINE ANALYSIS

To investigate the “lunar effect” in more detail, we examined the distribu-
tion of slot-machine payouts by themselves. Figure 11.7 shows that the
largest payouts occurred around the time of the full moon. The larger confi-
dence intervals around the time of the full moon indicate that the larger val-
ues there were probably due to only a few jackpots rather than to
systematically higher payout rates.
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Figure 11.7. Smoothed slot-machine payout percentages by lunar cycle, with 65
percent confidence intervals.
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This supposition was confirmed by a closer examination of the daily
time-course of slot-machine payouts (figure 11.8), which showed that four
of the six major jackpots recorded over the course of the four-year database*
actually occurred within one day of the full moon. The odds against chance
of seeing up to four out of six jackpots this close to the full moon, when
jackpots presumably occur at random, is sixteen thousand to one# As
usual, we need further study with new data before we can decide if this cor-
relation reflects a genuine lunar—-gambling relationship or if it is simply an
interesting coincidence.
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Figure 11.8. Lunarcycle and slot-machine payout percentages. The ordinate is
the payout percentage; the abscissa is the number of days. The sine wave is the
lunar cycle.

PEAK PayouT Days iIN OTHER GAMES

Next we analyzed the results of each of the other games independently. We
found that the peak average payout rate for blackjack occurred three days
before the full moon, for craps three days after the full moon, for keno one
day after the full moon, and for roulette one day before the full moon.

The odds that up to three of five casino games (i.e., slots, keno, and
roulette) would independently show peak payout rates within one day of the
full moon are just over two thousand to one. Thus, the results observed
here held for both table games and slot machines. In addition, more sophis-
ticated analyses beyond the scope of this book confirmed that not only were
fluctuations in casino payouts consistent with a twenty-nine-day lunar
cycle, but the payout rates were reliably predictable using mathematical
models.®

Psi in Lottery Games

If psi really does affect casino profits, then it should also exist in other types
of mass games, like lotteries. To test this idea, we looked at daily payouts



Psiin the Casino 187

from the “Pick 3” lottery game, popular in many U.S. states. In this game,
the player guesses three digits, and if the guess matches the winning num-
ber randomly selected the next day, the player win. We requested lottery in-
formation for the year 1993 from fifteen states, but only six states
(California, Illinois, Kentucky, Michigan, Missouri, and Virginia) provided
data that allowed us to form the daily payout percentage—the ratio of the
money won each day to the total money collected that day.

As with casino payout percentages, the “Pick 3” lottery payouts do not
have day-of-week biases. Payout percentages are based only on the number
of winning lottery tickets per day, and the number of winners is, according
to conventional assumptions, a pure chance event. Thus, although there are
typically more lottery players on Friday and Saturday, the number of win-
ners, and therefore the payout percentages, are not affected by the day of the
week. Of course, on days when the winning lottery number matched num-
bers that people commonly select, like 711, or 123, then the payoff percent-
ages tended to be quite large.

We observed that for the year 1993 there was a positive relationship be-
tween the planetary GMF and the lunar cycle, with odds of one hundred to
one against chance.* This being the case, we predicted based on previous
observations that there should be a negative relationship between the lunar
cycle and average lottery payouts.
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Figure 11.9. Relationship between the days of the synodic lunar cycle and lottery
payout rates.

Figure 11.9 shows the result, which confirmed the predicted negative re-
lationship with odds against chance of 130 to 1.# In addition, lottery payouts
for five of the six states (Illinois, Kentucky, Michigan, Missouri, and Vir-
ginia) independently resulted in negative relationships with the lunar cycle.
Of those relationships, the result for Michigan was significantly negative
with odds of twenty-five to one. This finding supports the idea that it may
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not be the moon per se that seems to affects psi in gambling, since in this
case the lottery payouts decreased around the time of the full moon. Instead,
there may be one or more “hidden” geophysical relationships that are asso-
ciated with geomagnetic fluctuations.

FRENCH AND RUsSIAN NATIONAL LOTTERIES

If our investigations were correct, and psi does indeed manifestin the prag-
matic world of casino and lottery profits, then one might expect to find cor-
roborating evidence from other sources. Such evidence does exist.

Russian computer scientist Mark Zilberman studied the national lotter-
ies in the former Soviet Union and in France for the decade of the 198os.
Specifically, he examined 509 daily draws of the “6/49” lottery in France
and 574 draws of the “5/36” lottery in the former USSR.+ These lotteries
were interesting because data were available for lottery draws on a daily
basis, and the data included both the numbers selected by individuals and
the winning numbers. These same data are collected, of course, by all lot-
tery systems, but in the United States the raw data are difficult to obtain for
research purposes.

Zilberman found that the day-to-day payout fluctuations, which accord-
ing to probability theory should have been randomly distributed over time,
were actually strongly related to fluctuations in the global geomagnetic field
(figure 11.10). The overall odds against chance were four hundred to one.#
The relationship was the same as we've observed before: higher payouts
when the geomagnetic field was lower, leading to a negative correlation.

Correlation
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Figure 11.10. Relationship between geomagnetic field fluctuations and lottery
payouts for France and the USSR in the 198o0s.

Summary

The studies described in this chapter suggest that daily fluctuations in
casino and lottery payouts are not due to pure chance. Some fraction of the
payout rates appears to be related to daily fluctuations in the average psi abil-
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ity of millions of gamblers. We know this because the payout rates fluctuate
in ways that are consistent with what we independently know about environ-
mental influences on psi performance. This provides additional support for
one implication of the field-consciousness studies discussed in chapter 10:
psi effects are probably more pervasive than we've thought. In fact, in some
realms, the scientific controversy has been finessed for decades. Quietly,
and without any fuss, psi applications are already being used.
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Applications

We didn’t know how to explainit,but we weren’t so much
interested in explaining it as determining whether
there was any practical use to it.

Major GENERAL EDMUND R. THOMPSON,
ARMY AssISTANT CHIEF OF STAFF FOR INTELLIGENCE, 197781

inner world of psi perception to the outer world of mind-matter interac-

tions, from artificial tasks in the laboratory to psi influences in the world
at large. While science has been slow to unravel the secrets of psi, the rest of
the world is more pragmatic. Most people don’t care how psi works, only
that it works.

Scientists often interpret legends and other traditional accounts of ap-
plied psi as nothing but old wives’ tales. Meanwhile, modermn psi research is
revealing that some of those “old wives” were probably more clever than
we'd thought. And while the scientific debates simmer, practical applica-
tions of psi can already be found. These applications fall into five broad cat-
egories: medicine, military, detective work, technology, and business.

In our survey of the scientific evidence for psi, we’ve moved from the

Medicine

Medical applications of psi can be traced to antiquity. Individuals claiming
to heal with various forms of mental intention were called shamans, medi-
cine men and women, witch doctors, wizards, psychic healers, and spiritual
healers.’ Today, thousands of conventional nurses use a form of mental
healing called therapeutic touch.* The practice of distant prayer is also per-
vasive worldwide. As we saw in chapter o, there’s persuasive laboratory evi-
dence that some of these methods really do work.

Another medical application is psychic or “intuitive” diagnosis. Perhaps
the most famous twentieth-century psychic diagnostician was Edgar Cayce,
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who died in 1945. Detailed documentation and analyses of thousands of his
readings are available in dozens of books.’ Cayce was exceptionally good at
what he did, but his ability was not unique. For instance, in 1995 D.
Lawrence Burk, a physician with Duke University’s Medical Center, de-
scribed the case of a thirteen-year-old girl who complained of pain in her
leg and back. X rays and magnetic resonance imaging were used to exam-
ine her pelvis and spine, and a tumor was detected in her left sacrum, ex-
tending into the spine. Before a biopsy was taken of the tumor, Dr. Burk
phoned a medical “intuitive” he knew and gave her only the name and age
of the patient. He did not mention the girl’s symptoms or the results of the
X rays and magnetic resonance imaging. As Burk described it, the intuitive
thought for a few seconds, then replied, “There is a tumor in the pelvis
working its way into the spine. This immature girl has a terminal condi-
tion.”* The results of a biopsy, taken after this reading, revealed that the
tumor was indeed cancerous.

Burk later found many reports of intuitive diagnosis in the so-called al-
ternative medical literature, but he was more interested in whether the
mainstream had taken seriously this remarkable ability. He was surprised
to find, in the 1993 program of the annual meeting of the Society for Med-
ical Decision Making, that that group had devoted a full morning session to
the topic. Intuitive diagnosis was also discussed at length at a 1995 research
meeting of the National Institutes of Health, Office of Alternative Medi-
cine. This shows that in the pragmatic world of medicine, it really doesn’t
matter if useful information comes from magnetic resonance imaging,
blood tests, or psi.

But from a scientific perspective, research on distant healing and intu-
itive diagnosis is still in its infancy. While many clinical techniques are
being used and taught, there are still no standardized guidelines for deter-
mining who can do what, or how distant healing works, or even under what
conditions it is likely to work. As with any claim about psychic ability, sim-
ply accepting an assertion about the efficacy of mental healing without hav-
ing substantial evidence to back it up is fraught with risk.

The economic implications of even weakly effective psi-based distant
healing, or approximately accurate psi diagnosis, are enormous. Imagine if
distant healing were found to be effective in treating a fraction of chronic
illnesses, or if psi diagnosis could enhance physicians’ likelihood of cor-
rectly assessing a medical condition after using conventional diagnosis
techniques. This would translate into huge savings and improved quality of
life for millions of people. While the jury is still out, existing data already
suggest that (at minimum) stress-related illnesses, which affect tens of mil-
lions, can be treated to some extent by distant-mental-healing techniques,
even by volunteers with no special aptitude. It is equally likely that some
people are really good at providing useful medical diagnoses. Obviously, no
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one should rely solely on these techniques, but they can be useful as ad-
juncts to conventional methods.

If the effects observed in the laboratory can be enhanced through train-
ing, or by selecting individuals for “talent,” then it is no exaggeration to pre-
dict thatuntold billions of dollars in medical costs could be saved. Of course,
those billions would be taken directly out of the coffers of the established
medical community, and there are serious consequences of challenging the
status quo.

Military and Intelligence Applications

Psi has had national security applications for millennia. One of the earliest
essays on the art of war, written by the Chinese general Sun Tzu in 500
B.C., described how success in battle depended not only on military strategy
and tactics, but on the application of ch’i, the life force. Soldiers trained in
the proper use of ch’i were said to be able to influence the minds of their en-
emies at a distance.’

In more recent times, rumors persisted for decades that military and in-
telligence agencies were supporting research on psi phenomena® Inves-
tigative journalists wrote of secret programs with exotic code names like
Grill Flame and Stargate. But the rumors were always shrouded in conspir-
acy theories, plausible denials, and orchestrated disinformation, and very
few people knew what was really going on.

It was a safe bet, however, that something was afoot, because military
historians had already documented the use of remote viewing during
World War II. After the war, secret British army documents revealed that
the wife of the head of the Royal Air Force—her husband was known as the
“man who won the Battle of Britain"—was a “sensitive.” She was credited
with using remote viewing to locate enemy air bases that conventional
methods had not detected. Another key military leader, the American gen-
eral George S. Patton, believed that he was the reincarnation of a Roman
general, and General Omar Bradley agreed that Patton seemed to possess a
“sixth sense.”

In the 1950s secret CIA-funded programs involving some psi research
were code-named Projects Bluebird and Artichoke. In 1978 University of
California psychologist Charles Tart surveyed fourteen psi research labora-
tories and found that five had been approached by government agencies in-
terested in tracking their progress. During the Reagan administration, the
House Science and Technology Subcommittee released a report containing
a chapter on the “physics of consciousness.” The report stated that psi re-
search deserved Congress’s attention because “general recognition of the
degree of interconnectedness of minds could have far-reaching social and
politicalimplications for this nation and the world.”
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Then, in November 1995, most aspects of the rumored, highly classified
programs were declassified, and several dozen people who had worked on
the programs over the preceding few decades were free to admit that some
of the rumors had been correct.® We have already briefly discussed these
projects in chapter 6, because the bulk of the U.S. government—supported
research involved remote viewing.

Why was this topic supported for two decades, under the watchful eyes
of highly skeptical CIA and DIA* contract monitors and a world-class scien-
tific oversight committee? For one very simple reason: remote viewing
works—sometimes. The “hit rate” for the military remote viewers was not
wildly greater than the results observed in the clairvoyance experiments dis-
cussed in chapter 6, but when conventional investigation and intelligence
techniques were at a loss to provide critical information on sensitive mis-
sions, sometimes remote viewing worked spectacularly.

For example, in September 1979 the National Security Council asked
one of the most consistently accurate army remote viewers, a chief warrant
officer named Joe McMoneagle, to “see” inside a large building somewhere
in northern Russia.” A spy-satellite photo had shown some suspicious
heavy-construction activity around the building, which was about a hun-
dred yards from a large body of water. But the National Security Council
had no idea what was going on inside, and it wanted to know. Without
showing McMoneagle the photo, and giving him only the map coordinates
of the building, the officers in charge of the text asked for his impressions.
McMoneagle described a cold location, with large buildings and smoke-
stacks near a large body of water. This was roughly correct, so he was
shown the spy photo and asked what was inside the building. McMoneagle
sensed that the interior was a very large, noisy, active working area, full of
scaffolding, girders, and blue flashes reminiscent of arc welding lights. In a
later session, he sensed that a huge submarine was apparently under con-
struction in one part of the building. But it was too big, much larger than
any submarine that either the Americans or the Russians had. McMoneagle
drew a sketch of what he “saw™ a long, flat deck; strangely angled missile
tubes with room for eighteen or twenty missiles; a new type of drive mecha-
nism; and a double hull.

When these results were described to members of the National Security
Council, they figured that McMoneagle must be wrong, because he would
be describing the largest, strangest submarine in existence, and it was sup-
posedly being constructed in a building a hundred yards from the water.
Furthermore, other intelligence sources knew absolutely nothing about it.
Still, because McMoneagle had gained a reputation for accuracy in previous
tasks, they asked him to view the future to find out when this supposed sub-
marine would be launched. McMoneagle scanned the future, month by
month, “watching” the future construction via remote viewing, and sensed
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that about four months later the Russians would blast a channel from the
building to the water and launch the sub.

Sure enough, about four months later, in January 1980, spy-satellite
photos showed that the largest submarine ever observed was traveling
through an artificial channel from the building to the body of water. The
pictures showed that it had twenty missile tubes and a large, flat deck. It
was eventually named a Typhoon class submarine.

Scores of generals, admirals, and political leaders who had been briefed
on psi results like this came away with the knowledge that remote viewing
was real. This knowledge remained highly classified because remote view-
ing provided a strategic advantage for intelligence work. In addition, the
agencies that had supported this research knew very well that the topic was
politically and scientifically controversial. They had to deal with the same
“giggle factor” that has caused academic and industrial scientists to be care-
ful about publicizing their interest in psi.

Scientists who had worked on these highly classified programs, includ-
ing myself, were frustrated to know firsthand the reality of high-perfor-
mance psi phenomena and yet we had no way of publicly responding to
skeptics. Nothing could be said about the fact that the U.S. Army had sup-
ported a secret team of remote viewers, that those viewers had participated
in hundreds of remote-viewing missions, and that the DIA, CIA, Customs
Service, Drug Enforcement Administration, FBI, and Secret Service had all
relied on the remote-viewing team for more than a decade, sometimes with
startling results.” Now, finally, the history of American and Soviet military-
and intelligence-sponsored psi research is emerging as participants come
forward to document their experiences.”

A related, but completely separate source of military interest in psi
comes from jet fighter pilots. The complexity of modern weapons systems,
severe mission requirements, and the ever-present danger of enemy fighter
jets and missiles have forced the development of extremely fastidious crite-
ria for selecting pilots. Unfortunately, in spite of rigorous selection proce-
dures and training, not all fighter pilots are equally effective. It is estimated,
for example, that about 5 percent of fighter pilots have accounted for about
40 percent of the successful engagements with hostile aircraft (i.e., “kills”)
in every aerial combat since World War I.*

While opportunity plays a role in these percentages, substantial differ-
ences remain even after the “kill opportunity” is equalized. Jet pilots and
aerospace engineers would like to understand what separates the “top
guns” from the less-effective pilots. In 1991 researchers B. O. Hartman and
G. E. Secrist published an article in a conventional aerospace medical jour-
nal with the euphemistic title, “Situational Awareness Is More Than Excep-
tional Vision.”s “Situational awareness” refers to a pilot’s hypersensitivity
to aircraft performance and ability to quickly anticipate and act upon
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changes during combat. In some instances, situational awareness sur-
passes hypersensitive levels, and Hartman and Secrist compared this level
of performance to psi perception. For example, combat pilot L. Forrester de-
scribed superior situational awareness as follows:

There is some sixth sense that a man acquires when he has peered often
enough out of a [jet fighter cockpit] into a hostile sky—hunches that
come to him, sudden and compelling, enabling him to read signs that
others don't even see. Such a man can extract more from a faint tangle of
condensation trails, or a distant flitting dot, than he has any reason or
right to do.

Detective Work

When faced with long-standing unsolved crimes, police have occasionally
turned to psychics for assistance. Well-documented cases of psychic detec-
tive work can be traced back to the early part of the twentieth century,” and
psychic detective work is still popular. Author Arthur Lyons and sociologist
Marcello Truzzi from Eastern Michigan University, who recently con-
ducted a comprehensive evaluation of psychic detectives,* report that some
police detectives with exceptionally good crime-solving abilities refer to
their hunches as “the blue sense.” Interestingly, one of the most accurate
remote viewers ever to work on the CIA-sponsored psi research program at
SRI International was a former police commissioner named Pat Price.

There are many fascinating anecdotes of cases in which psychics
seemed to be instrumental in solving crimes, but any neutral observer will
also acknowledge that—as with psychic spying and most other anecdotal
cases—it is extremely difficult to reach any strong conclusions about indi-
vidual cases. However, given the strength of the laboratory evidence for psi
perception, and the evidence from dozens of successful cases of military re-
mote viewing, it is very likely that some cases of psychic detective work actu-
ally are due to genuine psi.

Technology

Taking the mind-matter interactions observed in laboratory studies as their
starting point, some scientists have proposed that psi-based communica-
tion and switching devices could be built.® In principle, such devices could
be developed now because most of the engineering design problems have
already been worked out. For example, the same methods used to commu-
nicate with spacecraft millions of miles from Earth (like planetary explo-
ration satellites) would be useful in decoding the weak, noisy “signals” that
psi-based technologies would probably generate. Likewise, the pattern-
recognition methods used in advanced sonar and radar systems would be
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useful in psi-based systems that could be trained to respond to individual
thought-patterns at a distance.*

If such devices could be developed, they might allow thought control of
prosthetics for paraplegics, mentally directed deep-space and deep-sea
robots, and mind-melding techniques to provide people with vast, com-
puter-enhanced memories, lightning-fast mathematical capabilities, and
supersensitive perceptions. It may also be possible to create technologically
enhanced telepathic links between people.”

Other devices, based on presentiment, may be developed into novel
early-warning systems that monitor our “presponses” to future events
whose effects are “reflected” backward in time. Imagine, for example, an
aircraft in which each member of the flight crew is connected to an onboard
system that continuously monitors several aspects of his or her bodily state.
This might include heart rate, electrodermal activity, and blood flow. Such
monitors are already commonly used for astronauts.

Before the crew boards the aircraft, they would be calibrated to see how
each responds to different kinds of emotional and calm events, using a
method similar to the presentiment experiment described in chapter 7.
Each person’s idiosyncratic responses could be used to create a unique,
emotional “response template.” Now we inform a computer onboard the
aircraft about each person’s response template, and using telemetry, we
have it monitor each crew member’s ongoing bodily state to look for times
when anyone seems to be having an emotional response.

We would expect to find a crew member occasionally producing re-
sponses that may actually reflect emotional states, such as when a flight at-
tendant is dealing with a rude passenger. At other times, such responses
may appear to reflect emotional states, but they are false alarms, such as
when a flight attendant lifts a piece of luggage into an overhead rack. With
appropriate programming, the computer can learn to reject such false
alarms.

But what if the computer suddenly detects that every member of the
crew is responding emotionally at the same time? This would not be a good
sign, but it is possible that, say, unexpected flight turbulence has caused a
simultaneous emotional response in the crew. Fortunately, the computer
can also reject this as a false alarm, because it can use other sensors on the
aircraft to detect coincidences between sudden emotional responses and
changes in aircraft performance and environmental factors.

Now imagine that we have refined the presentiment-detection technique
to the point where we can reliably anticipate when an emotional response is
about to occur, before the problem even exists. If our onboard computer
suddenly detected that all crew members were about to have an emotional
response, and the aircraft was still operating normally, then the computer
could alert the pilot (perhaps seconds or minutes in advance). Sometimes
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even a few seconds of advance warning in an aircraft can save the lives of
everyone on board.

Quiet research programs examining these and other exotic technological
possibilities have been under way for several years in academic and indus-
trial laboratories. Consider, for example, the following story, which ap-
peared in the December 10, 1995, South China Morning Post:

SONY, the corporation which revolutionized the world of audio and elec-
tronics has acknowledged it is conducting research into alternative medi-
cine, spoon bending, X-ray vision, telepathy and other forms of
extra-sensory perception (ESP).

The Institute of Wisdom was founded in 1989 at the instigation of
Sony’s founder. . . . The company believes it has proved the existence of
ESP, and is already developing a diagnostic machine based on the princi-
ples of oriental medicine. . . .

A sub-division of the institute, Extra-Sensory Perception Excitation
Research, has worked with more than 100 possessors of ESP. In one test,
subjects were presented with two black plastic containers, one of them
containing platinum, the other empty. Psychic individuals were able to
“see” the platinum seven times out of 10.

Yoishiro Sako, a former specialist in artificial intelligence who heads
the four man research team, believes commercial applications could
apply to his research. “We haven’t come up with such great results so
far,” he said, “but if we eventually discover that ki energy is based on a
kind of information transmission, it would lead to a complete energy rev-
olution. If we can understand the mechanism of telepathy, it would to-
tally transform communication methods.”

While high-technology companies in the United States and Europe have
been more reluctant to publicize similar interests in psi, at least two large
companies have had in-house psi research projects: Bell Laboratories* and
Contel Technology Center. At Bell Labs in the 1980s, I explored mind-
matter interaction effects to see whether certain electronic circuits might be
susceptible to psi influences; some aspects of this research achieved the
Bell Labs imprimatur.*

At Contel in the early 1990s, I began to experiment with commercially
available, off-the-shelf electronics to see if ordinary components were sus-
ceptible to psi influences. This was an important first step toward building
psi-based devices, because unless scientists are able to demonstrate proof-
of-principle with existing hardware and software, they will have no hope of
obtaining funding to create speculative, custom-made microelectronics
from scratch. For the physical target, I used a random-number generator on
a single chip, made by AT&T Microelectronics. The intended purpose of
this chip was to generate a random key for a highly secure data-encryption
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method, so great care was taken in its design to ensure that the numbers it
produced were truly unpredictable by any ordinary means. I conducted two
psi experiments using this chip, and both were successful in demonstrating
mind-matter interaction influences precisely where I had predicted they
would appear.’

I then proposed to build a prototype “thought-switch” and test it in-
house to see if we could demonstrate proof-of-principle of a new psi-based
technology. The project was approved and the device was built and tested in
late 1990. The prototype incorporated a new type of physical detector,
involving a matrix of random-number generators, and some advanced sta-
tistical and signal-processing techniques to detect the predicted psi influ-
ences.” The test involved ten volunteers who were asked to mentally
influence the random system in strictly prescribed ways. The experiment
was successful, prompting us to prepare a patent disclosure.”” Unfortu-
nately, immediately after we completed the prototyping tests, GTE Corpora-
tion merged with Contel, and the disruption of the merger halted our
efforts on this project.

One of the ideas underlying this technology is that we know—as de-
scribed in chapter 8—that a single random-number generator behaves in
nonchance ways when an individual is asked to direct his or her mental in-
tention toward it. But a random-number generator doesn’t “like” to change
its behavior. It is bound to operate in certain statistically prescribed ways;
otherwise, it is no longer operating properly. If it is forced to generate num-
bers well beyond its normal operating conditions, say by heating it or expos-
ing it to radiation, the device will probably be permanently damaged. This is
one reason that psi effects with random-number generators are not very
large—the random fluctuations it can produce are restricted by the design
of the device and the statistics that govern its behavior.

But there may be a way around this restriction. By analogy, let’s say that
we were trying to mentally influence a gas molecule. We might stare in-
tensely at the gas molecule (assuming we had some method of seeing it)
and mentally try to “push” it from the left to the right side of a jar. This
might work, but it would take an enormous amount of mental effort be-
cause molecules don't like to be pushed around. To move across the jar, the
molecule has to push aside all those other gas molecules and overcome its
own tendency to stay in approximately the same location. So instead, let’s
say that all we really care about is influencing the entire collection of gas
molecules to drift a little to the right. Now we are not asking a given mole-
cule to do anything it wouldn’t ordinary do through random fluctuations,
and the new task involves mentally influencing the statistics of the entire
system rather than the position of an individual molecule.

The same idea can be applied to the outputs of random-number genera-
tors. The technological challenge is not in building the required physical
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system, but in developing analytical methods to detect that the system has
actually responded to a specific mental influence and not just to random
movements. In my lab at the University of Nevada, Las Vegas, I am contin-
uing to investigate ideas for psi-based technologies, working with former
“psychic spy” Joe McMoneagle to help flesh out the details of these tech-
nologies. Joe has no doubt that such devices will exist someday, and I tend
to agree. But the question is whether we are clever enough to make the con-
ceptual leap from existing principles to the future devices that Joe has
sensed in his remote-viewing sessions.

Business

In science and technology, intuition is widely recognized as an essential
source of innovation and discovery. Architect Buckminster Fuller once ex-
amined the diaries of great scientists and inventors, looking for common
denominators. The single element he found in common was “that their di-
aries declared spontaneously that the most important item in connection
with their great discovery of a principle that nobody else had been able to
discover, was intuition.”® The philosopher Bertrand Russell also main-
tained that science needs both intuition and logic, the first to generate and
appreciate ideas and the second to evaluate their truth.

In case studies of scientific breakthroughs, key insights are often said to
have appeared in a flash, which resembles how psychics describe their intu-
itive impressions. Many highly creative scientists and engineers have been
drawn to the study of psychic phenomena, among them Sir Isaac Newton,
Sir William Crookes, and Nikola Tesla** More recently, Earl Bakken,
founder of Medtronic, the first company to build heart pacemakers, John E.
Fetzer, the communications pioneer, and James S. McDonnell, founder of
McDonnell-Douglas, have all supported psi research because of their per-
sonalinterest in psychic phenomena.

We have already mentioned SONY Corporation’s interest in psi, reflect-
ing, we believe, a greater societal openness toward psi in the Eastern world.
SONY is not an isolated case. According to an article in the Asian Wall Street
Weekly, in 1985 the Japanese government’s Science and Technology Agency
“decided to study ‘man’s spiritual activities’ in its Creative Science and
Technology Promotion Program,” which began in 1987.° Tadshiro Saki-
moto, president of NEC Corporation, said in this article, “The study of the
sixth sense and telepathy will certainly prove a cornerstone of future modes
of communications.”

In the same article, Hiroo Yuhara, former head of the Japanese Post and
Telecommunications Ministry’s Radio Research Laboratories, echoed this
sentiment by remarking, “What we know is that we can make wonderful
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communications equipment if we build it on theories of ‘electric wave engi-
neering’” (a euphemism for psychic effects).

In the 1970s, Douglas Dean and John Mihalasky, two scientists from
the Newark College of Engineering, investigated the hypothesis that suc-
cessful business executives sometimes benefit from precognition.” In a
computer-based precognition experiment, they tested dozens of corporate
executives and found significant evidence for precognitive abilities among
them. The more successful the executives, in terms of profits attributable
to their efforts, the more evident were their precognitive skills. This re-
search, published in 1974 as a book called Executive ESP, generated enor-
mous interest in the business community. A reviewer of this research
wrote in Time magazine:

Many an envious businessman has suspected that his more successful
competitors are gifted with a sixth sense—an intuitive ability to foresee
the future and make the tough, unexpected decisions that pay off hand-
somely. Now there is some evidence of a sort that suggests intuition re-
ally does pay off.*

Alexander M. Poniatoff, founder of the Ampex Corporation, once con-
fessed, “In the past I would not admit to anyone, especially business people,
why my decisions sometimes were contrary to any logical judgment. But
now that I have become aware of others who follow intuition, I don’t mind
talking about it.”* William W. Keeler, retired board chairman of Phillips Pe-
troleum, mused that “there were too many incidents that couldn’t be ex-
plained merely as coincidences. My strong feelings towards things were
accurate when I would let myself go. Oil fields have been found on
hunches, through precognitive dreams, and by people who didn't know
anything about geology.”**

In 1982 the St. Louis Business Journal tested how a psychic would fare
against professional stockbrokers over a six-month period, and reported
that the psychic, who had no formal training in stock market trading or
analysis, outperformed eighteen of nineteen professional stockbrokers.
During the testing period, the Dow Jones Industrial Average fell 8 percent,
but the psychic’s stocks went up 17 percent.”

The use of psi to enhance decision making is not overlooked in the in-
tensely pragmatic world of Wall Street. In 1985 a vice president of Shearson
Lehman Brothers provided a good summary of how results-oriented busi-
ness views psi. In a full-page article in the New York Times business section,
Chester Rothman observed that “If a psychic can better grasp the rationali-
ties of the world than a market analyst, he might well give better business
advice.”® Successful entrepreneurs and investment analysts have confided
to me that psi techniques, especially precognition, are beginning to play an
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increasingly important role on Wall Street. The driving force is that every-
one now uses sophisticated computer models to help forecast which stocks
to pick, so to maintain a slight edge in the accelerating world of stock trad-
ing, analysts and brokers need methods that outforecast the computers.
Some brokers are successfully using psi to help nudge the computers’
mathematical models, and the tiny forecasting advantages they gain are re-
portedly resulting in enormous profits. No wonder they've kept quiet about
their interests!

A Natural Question

In other applications, psi has been used to guide archaeological digs and
treasure-hunting expeditions, enhance gambling profits, and provide in-
sight into historical events. So, given the tens of thousands of anecdotes
about psi experiences, the thousands of scientific studies, and ongoing
practical applications, why has mainstream science been so reluctant
merely to admit the existence of psi? This question brings us to our next
theme: Understanding.
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UNDERSTANDING

In the second part of this book, we learned that
an immense amount of persuasive anecdotal,
scientific, and practical evidence for psi exists.
Now we explore why mainstream science has
been so reluctant—until very recently—to
acknowledge that psi should be taken seriously.

Many scientists have assumed that the
evidence isn’t any good because it presents such
a huge challenge to the well-accepted scientific
worldview. As a result, most of the experiments
summarized in this book are unknown to all but
a fraction of mainstream scientists, and only a
handful of researchers have had any firsthand
experience in conducting psi experiments. In
recent years, the few skeptics who have studied
the scientific evidence in detail have
significantly moderated their previous opinions,
but this has not been well publicized.

Past inaccurate beliefs about psi have
persisted in part because prominent skeptics
have repeated the same old criticisms so often
that many scientists just assume they are
correct. In the next chapter we’ll survey the
skeptics’ common assumptions, tactics, and
assertions as a first step in understanding why
the evidence for psi has remained more or less
“invisible” to mainstream science.



CHAPTER 1 3

A Field Guide to Skepticism

I am attacked by two very opposite sects—the scientists and the
know-nothings. Both laugh at me—calling me “the frogs’
dancing-master.” Yet I know thatI have discovered one
of the greatest forces in nature.

Luict GALVANI, ITALIAN PHYSICIAN
(1737-1798)

demonstrates that critical thinking is a double-edged sword: it must

be applied to any claim, including the claims of skeptics. We will see
that many of the skeptical arguments commonly leveled at psi experiments
have been motivated by nonscientific factors, such as arrogance, advocacy,
and ideology. The fact is that much of what scientists know——or think they
know—about psi has been confused with arguments promoted by uncriti-
cal enthusiasts on the one hand and uncritical skeptics on the other. His-
tory shows that extremists, despite the strength of their convictions, are
rarely correct. So, are all scientists who report positive evidence for psi
naive or sloppy? No. Are all skeptics intolerant naysayers? No. Does psi jus-
tify the belief that angels from the Andromeda galaxy are among us? No.

This chapter does not argue against skepticism. On the contrary, it

Doubt

There are two ways to be fooled. One is to believe what isn’t true; the
other is to refuse to believe what is true.
SoREN KIERKEGAARD (1813-1855)

THE NECESSITY OF DoOUBT

Skepticism, meaning doubt, is one of the hallmarks of the scientific ap-
proach. Skepticism sharpens the critical thought required to sift the wheat
from the chaff, and it forces experimental methods, measurements, and
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ideas to pass through an extremely fine sieve before they are accepted into
the “scientific worldview.” A little critical thinking applied to many of the
claims of New Age devotees reveals why many scientists are dubious of psi
phenomena. Science requires substantial amounts of repeatable, trustwor-
thy evidence before claims of unexpected effects can be taken seriously. De-
pending on the claim, providing sufficient evidence can take years, decades,
or half-centuries of painstaking, detailed work. Learning how to create this
evidence requires long training and experience in conventional disciplines
such as experimental design, analysis, and statistics. Conducting research
on controversial topics like psi requires all this plus an appreciation for in-
terpersonal dynamics, politics, aesthetics, philosophy, and physics, com-
bined with intellectual clarity and a strong creative streak to help break the
bounds of conventional thinking,

From the lay perspective, science appears as a logical, dispassionate, an-
alytic process. This is true sometimes, but science is also a harshly adver-
sarial, emotional battlefield when it comes to evaluating unusual claims.
Gaining acceptance for effects that are not easily accommodated by domi-
nant theories takes an enormous amount of energy and persistence. This is
why most scientists and psi researchers alike grimace upon reading breath-
less advertisements hawking, say, “The amazing miracle blue crystal, found
deep beneath an ancient Mayan pyramid, proven by top researchers to re-
lieve headaches and enhance psychic powers, and now available for a lim-
ited time for only $129.95!”

The claim about a blue crystal is not the problem. After all, if someone
were to claim that a moldy piece of bread could cure all sorts of horrible dis-
eases, he or she would be labeled a charlatan, unless the mold happened to
be penicillin. The problem with many popular psi-related claims, especially
claims for health-related products and devices, is that it doesn’t take much
digging to discover that sound, scientific evidence for the claim is entirely
absent, is fabricated, or is based solely on anecdotes and testimonials.

THE DANGER OF UNCRITICAL DOUBT

It’s one thing not to see the forest for the trees, but then to go on to
deny the reality of the forest is a more serious matter.
PAuL WEiss

The same scientific mind-set that thrives on high precision and critical
thinking is also extremely adept at forming clever rationalizations that get
in the way of progress. In extreme cases, these rationalizations have pre-
vented psi research from taking place at all. Ironically, the very same skep-
tics who have attempted to block psi research through the use of rhetoric
and ridicule have also been responsible for perpetuating the many popular
myths associated with psychic phenomena. If serious scientists are pre-
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vented from investigating claims of psi out of fear for their reputations,
then who is left to conduct these investigations? Extreme skeptics? No, be-
cause the fact is that most extremists do not conduct research; they special-
ize in criticism. Extreme believers? No, because they are usually not
interested in conducting rigorous scientific studies.

The word extreme is important to keep in mind. Most scientists seriously
interested in psi are far more skeptical about claims of psychic phenomena
than most people realize. Scientists who study psi phenomena grind their
teeth at night because television shows predictably portray psi researchers
as wacky “paranormal investigators” with dubious credentials. Psi re-
searchers cringe when they see the word parapsychologist used in the tele-
phone yellow pages to list psychic readers. And unfortunately, because the
only thing most people know about parapsychology is its popular associa-
tion with credulous “investigators” and psychic overenthusiasts, it is under-
standable why some skeptics have taken combative positions to fight what
they see as rising tides of nonsense.

This book is intended to help illustrate that common stereotypes about
psi research are overly simplistic at best and, in many cases, just plain
wrong. As an example of “just plain wrong,” here is one stereotype that
many mainstream scientists have simply accepted as conventional wisdom.
As philosopher Paul Churchland putit:

Despite the endless pronouncements and anecdotes in the popular
press, and despite a steady trickle of serious research on such things,
there is no significant or trustworthy evidence that such phenomena
even exist. The wide gap between popular conviction on this matter, and
the actual evidence, is something that itself calls for research. For there is
not a single parapsychological effect that can be repeatedly or reliably
produced in any laboratory suitably equipped to perform and control the
experiment. Not one.’

Wrong. As we've seen, there are a half-dozen psi effects that have been
replicated dozens to hundreds of times in laboratories around the world. As
another example, conventional wisdom often assumes that professional
magicians and conjurers “know better” than to accept that some psychic
phenomena are real. In fact, as parapsychologist George Hansen wrote:

Although the public tends to view magicians as debunkers, the opposite
is more the case. Birdsell (1989) polled a group of magicians and found
that 82 percent gave a positive response to a question of belief in ESP.
Truzzi (1983) noted a poll of German magicians that found that 2.3 per-
cent thought psi was probably real. Many prominent magicians have ex-
pressed a belief in psychic phenomena. ... It is simply a myth that
magicians have been predominantly skeptical about the existence of psi.:
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SKEPTICISM ABOUT SKEPTICISM

Why itis necessary to spend any time at all on the criticisms of psi research
when we can simply refer to the previous chapters to demonstrate that
there are valid experimental effects in search of answers? One answer is
that very few people are aware that the standard skeptical arguments have
been addressed in exquisite detail and no longer hold up. Another is that
the tactics of the extreme skeptics have been more than merely annoying.
The professional skeptics’ aggressive public labeling of parapsychology as a
“pseudoscience,” implying fraud or incompetence on the part of the re-
searchers, has been instrumental in preventing this research from taking
place at all. In a commentary in the prominent journal Nature, skeptical
British psychologist David Marks wrote:

Parascience has all the qualities of a magical system while wearing the
mantle of science. Until any significant discoveries are made, science can
justifiably ignore it, but it is important to say why: parascience is a

pseudo-scientific system of untested beliefs steeped in illusion, error and
fraud.

Such statements are pernicious because significant discoveries do not
occur by themselves. Published in influential journals, these opinions have
strongly affected the ability of scientists to conduct psi research. Many
funding agencies, both public and private, have been reluctant to sponsor
parapsychological studies because they fear being associated with what con-
ventional wisdom has declared a “pseudoscience.” Fortunately, some fund-
ing agencies know that there is a difference between popular stereotypes
and serious researchers.

Skepticism Today

The discovery of truth is prevented more effectively, not by the false
appearance of things present and which mislead into error, not
directly by weakness of the reasoning powers, but
by preconceived opinion, by prejudice.

ARTHUR SCHOPENHAUER, GERMAN PHILOSOPHER (1788-1860)

In 1993 the parapsychologist Charles Honorton, from the University of
Edinburgh, considered what skeptics of psi experiments used to claim, and
what they no longer claimed. He demonstrated that virtually all the skepti-
cal arguments used to explain away psi over the years had been resolved
through new experimental designs. This does not mean that the experi-
ments conducted today are “perfect,” because there is nothing perfect in the
empirical sciences. But it does mean that the methods available today sat-
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isfy the most rigorous skeptical requirements for providing “exceptional ev-
idence.” As we've seen, such experiments have been conducted, and with
successful results.

WHAT SKEPTICS USED TO CLAIM

Honorton pointed out that for many decades the standard skeptical asser-
tion was that psi was impossible because it violated some ill-specified
physicallaws, or because the effects were not repeatable. It was also easy to
claim that any successful experiments were really due to chance or fraud.
Today, informed skeptics no longer claim that the outcomes of psi experi-
ments are due to mere chance because we know that some parapsychol-
ogical effects are, to use skeptical psychologist Ray Hyman'’s words, “astro-
nomically significant.” This is a key concession because it shifts the focus
of the debate away from the mere existence of interesting effects to their
proper interpretation.

The concession also puts to rest the decades-long skeptical questions
over the scientific legitimacy of parapsychology. It states, quite clearly, that
skeptics who continue to repeat the same old assertions that parapsychol-
ogy is a pseudoscience, or that there are no repeatable experiments, are un-
informed not only about the state of parapsychology but also about the
current state of skepticism/!

Honorton then pointed out that informed skeptics no longer claim that
there are any meaningful relationships between design flaws and experi-
mental outcomes. This criticism was again based on the premise that psi
did not exist, from which it followed that any psi effects observed in experi-
ments must have been due to sloppy experimenters, flawed techniques, or
poor measurements. The assertion implied that if a scientist performed the
proper, “perfect” psi experiment, all claims for psi effects would disappear.
The basic argument is flawed, of course, because all measurements contain
some error. Nevertheless, the assertion is testable by comparing experi-
mental outcomes with assessments of experimental quality. As we've seen,
the meta-analyses described earlier have shown that design flaws cannot ac-
count for the cumulative success rates in psi experiments.

The skeptics are not eager to advertise their recent concessions. Over the
past few decades Ray Hyman and other “professional” skeptics have tried
with great creativity and diligence to explain away psi. They tried to show
that the experiments were not really all that interesting, and that the appar-
ently successful studies were due to one or another design flaws. Having
failed on both counts, informed skeptics have been forced to admit that
they have simply run out of plausible explanations.

It is not easy to change a lifelong, strongly held belief, even when there is
strong evidence that the belief is wrong, so the publicly proclaimed skeptics
are not likely ever to admit that psi per se is genuine. Nevertheless, it is im-
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portant to emphasize that the focus of today’s controversy has significantly
shifted from the flat dismissals of the past.

WHAT SKEPTICS Now CLAIM

Because no plausible explanations remain for the experimental results ob-
tained with psi, today the few remaining hard-core skeptics rehash the
same old polemical arguments used in past decades. The core assertion is
the tired claim that after one hundred years of research, parapsychology has
failed to provide convincing evidence for psi phenomena.

This argument follows a certain logic. Skeptics refuse to believe that psi
experiments, which they admit are successfully demonstrating something,
are in fact demonstrating psi itself. By acknowledging that the results are
real and unexplainable on the one hand, but by stubbornly insisting that
those results could not possibly be due to psi on the other, then of course
they can claim that parapsychology is a failure. This is like a skeptic refus-
ing to call a group of nine players who win the World Series a “baseball
team.” In that case, the skeptic can simply smile, shrug, and doggedly claim
that yes, people do apparently go running after balls that other people occa-
sionally hit with a bat. But still, after one hundred years there is no solid evi-
dence that anything called a baseball team actually exists.

Remember that most parapsychologists do not claim to understand what
“psi” is. Instead, they design experiments to test experiences that people
have reported throughout history. If rigorous tests for what we have called
“telepathy” result in effects that look like, sound like, and feel like the expe-
riences reported in real life, then call it what you will, but the experiments
confirm that this common experience is not an illusion.

Another way to demonstrate the purely rhetorical nature of the “century
of failure” argument is to see if the same argument also applies to con-
ventional academic psychology. After a hundred years and thousands of ex-
periments, psychologists still argue vigorously about such elementary phe-
nomena as conscious awareness, memory, learning, and perception. After
a hundred years, psychology has not produced even the crudest model of
how processes in the brain are transformed into conscious experience. If
we adopt the reasoning of the skeptics, many of whom are psychologists,
then conventional psychology is also a dismal failure.

AN UNuUsuAL CONTROVERSY

After deftly exposing and dissolving the skeptical position, Honorton then
pointed out an important difference between the controversy over psi and
debates in more conventional disciplines. Most scientific debates occur
within groups of researchers who test hypotheses, develop and critique
other researchers’ methods, and collect data to test their hypotheses. This is
standard operating procedure, as witnessed by persistent debates over
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dozens of hot topics in all scientific disciplines. The same sort of vigorous
debating is evident in the journals and at the annual meetings of the Para-
psychological Association, the professional society of scientists and schol-
ars interested in psi phenomena.

The psi controversy, however, differs in one important respect. Although
the skeptics often write about the plausibility of various alternative hypothe-
ses, they almost never test their ideas. This “armchair quarterbacking” is es-
pecially true of the current generation of psi skeptics, the vast majority of
whom have contributed no original research to the topic.

Their reasoning is simple: If we start from the position that an effect
cannot exist, then why should we bother to spend all the time and money
required to study it? It makes more sense to use every rhetorical trick in the
book to convince others that our opinion is correct, and that all the evidence
to the contrary is somehow flawed. This may seem like a perfectly reason-
able strategy, but it is not science. It is much closer to an argument based
on faith, like a religious position.

The fact that most skeptics do not conduct counterstudies to prove their
claims is often ignored. For example, in 1983 the well-known skeptic Mar-
tin Gardner wrote:

How can the public know that for fifty years skeptical psychologists have
been trying their best to replicate classic psi experiments, and with no-
table unsuccess [sic]? It is this fact more than any other that has led to
parapsychology’s perpetual stagnation. Positive evidence keeps coming
from a tiny group of enthusiasts, while negative evidence keeps coming
from a much larger group of skeptics.*

As Honorton points out, “Gardner does not attempt to document this as-
sertion, nor could he. It is pure fiction. Look for the skeptics’ experiments
and see what you find.” In addition, there is no “larger group of skeptics.”
Perhaps ten or fifteen skeptics have accounted for the vast bulk of the pub-
lished criticisms.

Beyond the “century of failure” argument, some skeptics still stubbornly
insist that parapsychology is not a “real science.” One of them, Ray Hyman,
wrote:

Every science except parapsychology builds upon its previous data. The
data base continually expands with each new generation but the original
investigations are still included. In parapsychology, the data base ex-
pands very little because previous experiments are continually discarded
and new ones take their place.®

If this were true, the meta-analyses described in this book would not
exist. As we've seen, the early tests on thought transference gave rise to pic-
ture-drawing telepathy tests. They spawned telepathy experiments in the
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dream state, which later led to the ganzfeld experiments. The dice tests
begot RNG experiments. All of these experimental variations evolved as re-
searchers took stock of previous experimental outcomes and criticisms and
refined their test designs and theories.

Of course, some skeptics have made important contributions to the de-
velopment of progressively stronger evidence by systematically ferreting
out design loopholes and by insisting upon stronger and stronger empiri-
cal evidence. But because skeptics today can no longer demonstrate plausi-
ble alternative explanations, all that remains are rhetoric and defense of a
priori beliefs. Persisting in this stance in the face of overwhelming evi-
dence has produced some excellent examples of minds struggling with
logical contradictions. Honorton summarized his view of the state of skep-
ticism as follows:

There is a danger for science in encouraging self-appointed protectors
who engage in polemical campaigns that distort and misrepresent seri-
ous research efforts. Such campaigns are not only counterproductive,
they threaten to corrupt the spirit and function of science and raise
doubts about its credibility. The distorted history, logical contradictions,
and factual omissions exhibited in the arguments of the . . . critics repre-
sent neither scholarly criticism nor skepticism, but rather counteradvo-
cacy masquerading as skepticism.”

Skeptical Tactics

Extreme skeptics who believe that all psi experiments are flawed have used
an effective bag of rhetorical tactics to try to convince others to dismiss the
evidence. These include accusations thateven if psi effects are real, theyare
so weak thatthey are trivial or uninteresting; statements of frank prejudice;
long lists of common, but scientifically invalid criticisms; and severely dis-
torted descriptions of psi experiments that make psi researchers appear to
be incompetent. Let’s examine how some of these tactics have been used.

AcCCUSATIONS OF TRIVIALITY

Some skeptics have reluctantly accepted that psi effects may be genuine.
But then they attempted to reduce their discomfort by claiming that psi is
simply too weak to be interesting. For example, the psychologist E. G. Bor-
ing wrote that ESP data were merely “an empty correlation,” and psycholo-
gist S. S. Stevens asserted that “the signal-to-noise ratio for ESP is simply
too low to be interesting.”®

More recently, the skeptical British psychologist Susan Blackmore
wrote, “What if my doubt is displaced and there really is extrasensory per-
ception after all> What would this tell us about consciousness?”** To answer
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this question, Blackmore took a giant step backward to the 1950s psycho-
logical fad of behaviorism, and concluded that consciousness doesn’t have
any meaning at all, that it is merely an illusion. Not surprisingly then, she
also concluded that psi, even if genuine, would tell us nothing at all about
the nature of consciousness. This is a perplexing position that hardly any-
one accepts anymore, not even other hard-nosed skeptics.”

In another example of trivializing psi, mathematician A. ]. Ayer wrote in
Scientific American:

The only thing that is remarkable about the subject who is credited with
extra-sensory perception is that he is consistently rather better at guess-
ing cards than the ordinary run of people have shown themselves to be.
The fact that he also does “better than chance” proves nothing in itself.”

Such an assertion is confused, because any form of genuine psi, even
statistically “better than chance” psi, carries revolutionary potential for our
understanding of the natural world. In addition, effects that are originally
observed as weak may be turned into extremely strong effects after they are
better understood. Consider, for example, what was known about harness-
ing the weak, erratic trickles of electricity 150 years ago, and compare that to
the trillion-watt networks that run today’s power-hungry world.

PREJUDICE

Ignorance more frequently begets confidence than does knowledge;
it is those who know little, and not those who know much,
who so positively assert that this or that problem will
never be solved by science.

CHARLES DARWIN, THE DESCENT OF MaN (1871)

Prejudice—holding an opinion without knowledge or examination of
the facts—is deeply embedded in human nature. It is much easier to follow
the natural impulse to form a quick judgment and stick with it, rather than
take the time and trouble to study the actual evidence. Prejudice continues
to haunt psi researchers. Sometimes it is acknowledged as such, and some-
times it is not.

Philip Anderson, a prominent theoretical physicist at Princeton Univer-
sity, assumed that psi was incompatible with physics, and so in a 1990 edi-
torial in Physics Today he wrote:

If such results are correct, we might as well turn the National Institute of.
Standards and Technology into a casino and our physics classes into
seances, and give back all those Nobel Prizes. . . . It is for this kind of rea-
son that physicists, quite properly, do not take such experiments seri-



214 UNDERSTANDING

ously until they can be (1) reproduced (2) by independent, skeptical re-
searchers (3) under maximum security conditions and (4) with totally in-
controvertible statistics. Oddly enough, the parapsychologists who claim
positive results invariably reject these conditions.”

It is clear that Anderson was simply ignorant of the evidence, and yet
he still felt quite confident about his opinion. We can only imagine what
Anderson thinks of well-regarded physicists who do take such experi-
ments seriously.

Some critics have acknowledged that they simply do not wish to believe
the evidence. For example, in 1951 the psychologist Donald O. Hebb wrote:
“Why do we not accept ESP as a psychological fact? Rhine has offered us
enough evidence to have convinced us on almost any other issue. . . . I can-
not see what other basis my colleagues have for rejecting it. . . . My own re-
jection of [Rhine’s] views is in a literal sense prejudice.”

In 1955 psychologist G. R. Price suggested that because psi was clearly
impossible, fraud was the best, and really the only remaining explanation
for psi effects. In a lead article in Science, Price began sensibly:

Believers in psychic phenomena . . . appear to have won a decisive victory
and virtually silenced opposition. . . . This victory is the result of an im-
pressive amount of careful experimentation and intelligent argumenta-
tion. . . . Against all this evidence, almest the only defense remaining to
the skeptical scientist is ignorance, ignorance concerning the work itself
and concerning its implications. The typical scientist contents himself
with retaining . . . some criticism that at most applies to a small fraction
of the published studies. But these findings (which challenge our very
concepts of space and time) are—if valid—of enormous importance . . .
so they ought not to be ignored.”

Price then flatly asserted that because ESP was “incompatible with cur-
rent scientific theory,” it was more reasonable to believe that parapsycholo-
gists had cheated than that ESP might be real. Price based his argument on
a famous essay on the nature of miracles by philosopher David Hume.
Hume argued that since we know that people sometimes lie, but we have
no independent evidence of miracles, it is more reasonable to believe that
claims of miracles are based on lies than that miracles actually occur. Using
this reasoning, Price concluded:

My opinion concerning the findings of the parapsychologists is that
many of them are dependent on clerical and statistical errors and unin-
tentional use of sensory clues, and that all extrachance results not so ex-
plicable are dependent on deliberate fraud or mildly abnormal mental
conditions.”
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Another critic of the same era was skeptical British psychologist Mark
Hansel, from the University of Wales. Like Price, Hansel emphasized the
possibility of fraud:

If the result could have been through a trick, the experiment must be
considered unsatisfactory proof of ESP, whether or not it is finally de-
cided that such a trick was, in fact, used. ... [Therefore,] it is wise to
adopt initially the assumption that ESP is impossible, since there is a
great weight of knowledge supporting this point of view.”

Such opinions—that existing scientific knowledge is complete and that
psi necessarily conflicts with it—have motivated skeptics to imagine all
sorts of good reasons to make the psi “go away.” The power of this motiva-
tion is illustrated by a 1987 report on parapsychology issued by the National
Research Council.

National Research Council Report

In the mid-1980s the U.S. Army recruitment slogan was “Be all that you
can be.” The slogan reflected the army’s desire to train soldiers to achieve
enhanced performance. These highly trained warriors would be fearless
and cunning, fight without fatigue, and employ a variety of enhanced, ex-
otic, or possibly even psychic skills.

In 1984 the U.S. Army Research Institute asked the premier scientific
body in the United States, the National Academy of Sciences, to evaluate a
variety of training techniques and claims about enhanced human perfor-
mance. These techniques included sleep learning, accelerated learning,
biofeedback, neurolinguistic programming, and parapsychology. The Na-
tional Academy of Sciences responded to the army’s request by directing its
principal operating agency, the National Research Council (NRC), to form a
committee to examine the scientific evidence in these areas. Because the
NRC is often asked to investigate leading-edge and controversial topics, it
maintains an explicit policy of assembling balanced scientific committees.
In fact, the policy requires members of its committees to affirm that they
have no conflicts of interest either for or against the objects of study. This
helps ensure that the scientific reviews are fair.

On December 3, 1987, the NRC convened a well-attended press confer-
ence in Washington, D.C., to announce its conclusions.® John A. Swets,
chairman of the NRC committee, said, “Perhaps our strongest conclusions
are in the area of parapsychology.” The bottom line: “The Committee finds
no scientific justification from research conducted over a period of 130
years for the existence of parapsychological phenomena.”s

Whoops. Where did this come from? To help understand the disparity
between the actual data and the NRC’s conclusion, the board of directors of
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the Parapsychological Association (PA) selected three senior members of
the PA to study the report in detail and respond to it. The three members
were John Palmer, a psychologist at the Rhine Research Center, Durham,
North Carolina; Charles Honorton, who at the time was director of the Psy-
chophysical Research Laboratories in Princeton, New Jersey; and Jessica
Utts, professor of statistics at the University of California, Davis.

After some study, the PA committee issued its report, with three main
findings.>> First, the two principal evaluators of psi research for the NRC
committee, psychologists Ray Hyman and James Alcock, both had long his-
tories of skeptical publications accusing parapsychology of not even being a
legitimate science. In contrast, there were no active psi researchers on the
committee. This violated the NRC'’s policy of assigning members to com-
mittees “with regard to appropriate balance.”

Second, the NRC'’s report avoided mentioning studies favorable to psi
research but quoted liberally from two background papers that supported
the committee’s position. As if this were not enough, the chairman of the
NRC committee phoned one of the authors of a third commissioned back-
ground paper, Robert Rosenthal from Harvard University, and asked him
to withdraw his conclusions because they were favorable to parapsychology.

And third, the NRC report was self-contradictory. The committee widely
advertised its conclusion that there was no evidence for psi phenomena, yet
the report itself admits that the committee members could offer no plausi-
ble alternatives to the research it surveyed. The committee failed to men-
tion in the press conference its recommendation that the army continue to
monitor psi research in the United States and the former Soviet Union. It
even recommended that the army propose specific experiments to be con-
ducted. The contrast between the NRC’s advertised position and its actual
position suggests that there were conflicts between reporting a fair evalua-
tion of the data and what was politically expedient to report.

This was clearly revealed later when a newspaper reporter for The
Chronicle of Higher Education asked the NRC committee chairman, John
Swets, why he asked Rosenthal to withdraw his favorable conclusions.
Swets replied: “We thought the quality of our analysis was better, and we
didn’t see much point in putting out mixed signals.”** Swets explained, “I
didn’t feel we were obliged to represent every point of view.”** This meant
the NRC committee in effect had created a “file drawer” of ignored positive
studies that it didn’t wish to talk about. Apparently, the only acceptable
views about psi for this committee were negative ones. Given the true na-
ture of the evidence, this was bound to lead to some major contradictions.

Anditdid. The NRC committee commissioned ten background papers by
experts in a variety of fields. One of these papers, by Dale Griffin of Stanford
University, explained how difficult it is to objectively evaluate evidence when
one is already publicly committed to a particular belief. According to Griffin:
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Probably the most powerful force motivating our desire to protect our be-
liefs—from others’ attacks, from our own questioning, and from the chal-
lenge of new evidence—is commitment. . . . This drive to avoid dissonance
is especially strongwhen the belief has led to public commitment.

The Committee for the Scientific Investigation of Claims of the Paranor-
mal (CSICOP) is an organization well known for its impassioned commit-
ment against parapsychology. Ray Hyman was one of the original “fellows”
of CSICOP, and he was an active member of its executive council at the
same time he was evaluating psi research for the NRC. So the source of
many contradictions in the NRC report is clear: Hyman’s publicly commit-
ted position as a psychic debunker. For example, at the NRC press confer-
ence, Hyman confirmed his public stance by announcing that the “poor
quality of psi research was ‘a surprise to us all—we believed the work would
be of much higher quality than it turned out to be.””* Yet, in contrast to this
public statement, the report itself actually says, “. .. the best research [in
parapsychology] is of higher quality than many critics assume.”*

In further contrast to the NRC’s public assertions about “poor quality re-
search” and “no scientific justification” was the actual paper commissioned
by the NRC to review psi experiments and other studies of performance-en-
hancing techniques. Authored by psychologists Monica Harris and Robert
Rosenthal of Harvard University, the report concluded that

The situation for the ganzfeld domain seems reasonably clear. We feel it
would be implausible to entertain the null [hypothesis] given the com-
bined [probability] from these 28 studies. . . . When the accuracy rate ex-
pected under the null [hypothesis] is 1/4, we estimate the obtained
accuracy rate to be about 1/3.*¢

In nontechnical language, Harris and Rosenthal concluded that there
was persuasive evidence for something very interesting going on in the
ganzfeld experiments because they found an average hit rate of about 33
percent rather than the 25 percent expected by chance (as we discussed in
chapter s). They also compared the quality of the ganzfeld experiments to
the quality of experiments in four other, nonparapsychological research
areas and concluded that “only the ganzfeld ESP studies regularly meet the
basic requirements of sound experimental design.””

There is no need to belabor the point; it is clear that abject prejudice ex-
ists in science just as it does in other human endeavors. We were able to de-
tect it fairly easily in the case of the NRC report by comparing the
committee’s public pronouncements with what its report actually says.
Sometimes prejudice is not so easy to detect, because we usually do not
stop to think that some skeptical criticisms are simply invalid.
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VALID AND INVALID CRITICISMS

It is commonly thought that all criticisms in science are equal. This is not
so. In fact, criticisms must have two properties to be valid. First, the criti-
cism must be controlled, meaning that it cannot also apply to well-accepted
scientific disciplines.” In other words, we cannot use a double standard and
apply one set of criticisms to fledgling topics and an entirely different set to
established disciplines. If we did, nothing new could ever be accepted as le-
gitimate. Second, a criticism must be testable, meaning that a critic has to
specify the conditions under which the research could avoid the criticism;
otherwise, the objection is just a philosophical argument that falls outside
the realm of science.

A thorough examination of the usual skeptical allegations about labora-
tory psi research reveals that only one is both controlled and testable: have
independent, successful replications been achieved? We now know that the
answer is yes, so the criticisms should stop here. Skepticism dies hard,
however, and surprisingly few scientists realize that all criticisms are not
created equal. So let’s briefly review why some other common criticisms
are invalid.”

One popular assertion is that “Many phenomena that were once thought
to be paranormal have been shown to have normal explanations.” This is an
invalid criticism because it is uncontrolled—the same criticism can be ap-
plied to many discoveries in other well-accepted scientific disciplines. Even
if we originally thought that psi was one thing but later discovered that it
was something else, that would not invalidate the existence of the effect; it
would merely redefine how we thought about it.

Another criticism is that “Some paranormal effects have been shown to
be the outcome of fraud or error,” so we can safely ignore any successful re-
sults. This is invalid because if we were forced to dismiss scientific claims
in all fields where there have been a few cases of experimenter fraud, we
would have to throw out virtually every realm of science—since fraud exists
in all human endeavors.

Another favorite complaint is, “There are no theories of psi.” This criti-
cism is invalid because for the term “psi” we could substitute “conscious-
ness,” “gravity,” “anesthesia,” or dozens of other well-accepted concepts or
phenomena. The fact that scientists do not understand some phenomena
very well has not reduced scientific interest in them.

Skeptics have also charged that “Psi cannot be switched on and off, and
the variables that affect it cannot be controlled.” This too is an invalid criti-
cism because there are all kinds of effects over which we have no direct con-
trol, including most of the really interesting aspects of human behavior; yet
this does not disqualify them as legitimate objects of study. In any case, psi
is somewhat controllable in the sense that we can cause predictable effects

» «
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to appear by asking people to do something in their mind. If they do not pay
attention to the task, which is how control periods are conducted in some
psi experiments, then no unusual effects appear.

Some skeptics have protested that “It’s impossible to distinguish be-
tween psi and chance effects even in a successful experiment without the
use of statistics.” This criticism is invalid because the same can be said for
almost all experiments in biology, psychology, sociology, and biomedicine.
Obviously, if there were some way of cleanly separating a signal from ran-
dom noise before the experiment was conducted, then statistics would not
have been used in the first place.

This litany of common criticisms could go on for many pages, but the
point is clear. The vast majority of complaints about psi research are in-
valid, either because they pertain equally to conventional, well-accepted dis-
ciplines or because the complaints are untestable.

DISTORTIONS
Popular Media

Another reason why psi has been ignored by mainstream science, and
decades of scientifically sound experiments have been judged controversial,
can be traced to the heavily distorted portrayal of these studies in the media
and in college textbooks.

The July 8, 1996, issue of Newsweek contained an article called “Science
on the Fringe. Is There Anything to It? Evidence, Please.”" Written by
reporter Sharon Begley, this article is a good example of how widely dis-
seminated information about psi experiments is sometimes seriously mis-
leading. Begley’s story began with the following:

Say this about assertions that aliens have been, are or will soon be land-
ing on Earth: at least a scenario like that of [the movie] “Independence
Day” would not violate any laws of nature. In contrast, claims in other
fringe realms, such as telepathy and psychokinesis, are credible only if
youignorea couple or three centuries of established science.”

This is a commonplace assertion, but it is worth noting that critics never
specify which “laws of nature” would be violated by psi, because the asser-
tion is groundless—the laws of nature are not fixed absolutes. They are
fairly stable ideas that are always subject to expansion and refinement
based on evidence from new observations. For example, after the advent of
relativity and quantum mechanics, some of our new physical “laws” forced
the classical concepts developed in the seventeenth century to expand radi-
cally. Have we magically reached a point at the end of the twentieth century
where the present “laws” of science can be permanently chiseled into
stone? I don't think so.



220 UNDERSTANDING

Begley apparently believes that aliens landing on Earth is more credible
than psi. Does this make sense? In the case of aliens, the evidence is based
exclusively on eyewitness stories and ambiguous photographs. Some of the
stories and photos are engaging, but taking the leap of faith from this form
of evidence to the actual presence of extraterrestrials is unwarranted. There
are dozens of alternative possibilities, none of which involves either extrater-
restrial or earthbound aliens. By comparison, the evidence for psi is based
upon a century of repeated scientific evidence. The seduction of the status
quo is so strong, however, that a skeptical journalist would rather believe sto-
ries aboutlittle green men than controlled observations in the laboratory.

Later in the Newsweek article, Begley described the ganzfeld telepathy ex-
periments. After providing a good explanation of the basic procedure, and
mentioning that the observed hit rate for Honorton’s autoganzfeld studies
was about 35 percent instead of the chance expected 25 percent, Begley
asked:

Wasit telepathy? Some experiments failed to take into account that people
hearing white noise think about water more often than sex (or so they
say); if beaches appear more often as a target than a couple in bed, a high
hit rate would reflect this tendency, not telepathy. Also, receivers tend to
choose the first or last image shown them; unless the experimenter
makes sure that the target does not appear in the first or last place more
often than decoys do, the hit rate would be misleadingly high.»

While these criticisms are valid because they are testable, a skeptical
reader might legitimately wonder, Did targets with water content actually
appear more often than targets with sexual content? (No.) Did targets actu-
ally appear more often in the first or last place? (No.) Were researchers so
naive as not to think of these possibilities? (No.) The implication was that
the criticisms had been overlooked, but they weren't.

Begley continued:

Skeptic Ray Hyman of the University of Oregon found that, in the Edin-
burgh runs, video targets that were used just once or twice had hit rates of
about chance, while those appearing three or more times yielded a “tele-
pathic” 36 percent. How come? A video clip run through a player several
times may look different from one never played for the sender; a canny re-
ceiver would choose a tape that looked “used” over one that didn’t.

In fact, as we saw in chapter 5, the ganzfeld system at the University of
Edinburgh used two separate video players to address this criticism, and suc-
cessful effects virtually identical to those Honorton had reported earlier
were still observed. Again, the implication of the criticism is that the
ganzfeld results are explainable by this potential flaw, and it is not true.

Next, Begley repeated another common criticism:
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Of the 28 studies Honorton analyzed in 1985, nine came from a lab
where one-time believer Susan Blaclunore of the University of the West
of England had scrutinized the experiments. The results are “clearly
marred,” she says, by “accidental errors” in which the experimenter
might have known the target and prompted the receiver to choose it.

What Begley fails to report is that after Blackmore’s allegedly “marred”
studies were eliminated from the meta-analysis, the overall hit rate in the
remaining studies remained exactly the same as before3* In other words,
Blackmore’s criticism was tested and it did not explain away the ganzfeld
results. It is also important to note that Blackmore never actually demon-
strated that the flaw existed.

Begley continued by describing the mind-matter interaction experi-
ments using random-number generators conducted at Robert Jahn’s PEAR
Lab.* Then she added:

As for Jahn'’s results, there are a couple of puzzles. First, one of the sub-
jects, rumored to be on Jahn’s staff, is responsible for half of the suc-
cesses even though he was in just 15 percent of the trials. Second, some
peculiarities in how the machine behaved suggest that the experimenters
might have ignored negative data. Jahn says this is virtually impossible.
But other labs, using Jahn’s machine, have not obtained his results.*

As discussed in chapter 8, analysis of the PEAR Laboratory data clearly
showed that no one person’s results were wildly different from anyone
else’s. Nor was any one person responsible for the overall results of the ex-
periment. Again, the criticism was tested and found to be groundless.” The
comment about “peculiarities” is pure rhetoric; since it does not mention
the nature of the alleged problems, it is an untestable criticism. The asser-
tion that other labs have not obtained Jahn’s results is a commonly repeated
skeptical mantra, but it is also false, as we've seen. Jahn’s results are en-
tirely consistent with a larger body of evidence collected by more than sev-
enty investigators, and overall there is no question that replication has been
achieved. If anything, Jahn’s results are somewhat smaller in magnitude
than those reported by others.

It is rather easy to pick apart Begley’s article, because it is difficult to por-
tray controversial topics fairly in the few paragraphs available in weekly
newsmagazines. Some distortions are to be expected. But one would hope
that book-length discussions by academic psychologists would be more
thorough and neutral. Unfortunately, this is not always the case.

Books by Academic Psychologists

In 1985 psychologist Irvin Child, at the time the chairman of the Psychol-
ogy Department at Yale University, reviewed the Maimonides dream-
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telepathy experiments for American Psychologist, a prominent journal pub-
lished by the American Psychological Association.®* Child was especially in-
terested in comparing what actually took place in those experiments with
how they were later described by skeptical psychologists.

The first book he considered was the 1980 edition of British psycholo-
gist Mark Hansel’s critical book on psi research.*® One page in the book was
devoted to a description of the method and results of the dream-telepathy
experiments. Hansel’s strategy was to suggest possible flaws that might
have accounted for the experimental results, without demonstrating that
the flaws actually existed, and then assume that such flaws must have oc-
curred because they were more believable than genuine psi. Child found
that Hansel’s descriptions of the methods used in the Maimonides studies
were crafted in such a way as to lead unwitting readers to assume that fraud
was a likely explanation, whereas in fact it was extremely unlikely given the
controls employed by the researchers. Even other skeptics, such as Ray
Hyman, agreed with Child. In a 1984 broadcast of the popular science pro-
gram Nova, Hyman said:

Hansel has a tendency to believe that if any experiment can be shown to
be susceptible to fraud, then that immediately means it no longer can be
used for evidence for psi. I do sympathize with the parapsychologists
who rebut this by saying, well, that can be true of any experiment in the
world, because there’s always some way you can think of how fraud could
have gotten into the experiment. You cannot make a pérfectly 100 per-
cent fraud-proof experiment. This would apply to all science.*

Child next reviewed a 1981 book by York University psychologist James
Alcock. Alcock’s basic theme in this and later publications is that parapsy-
chologists are motivated by religious urges, a secular “search for the soul.”*
With this belief propelling many of his writings, Alcock tends to reject any
psi experiments with positive outcomes as being flawed by their designers’
religious drives. He also criticized the Maimonides experiments for not in-
cluding a control group, writing that “a control group, for which no sender
or no target was used, would appear essential.”+* Child responded:

Alcock . . . did not seem to recognize that the design of the Maimonides
experiments was based on controls exactly parallel to those used by innu-
merable psychologists in other research with similar logical structure.#

The next book that Child looked at was by psychologists Leonard Zusne
and Warren H. Jones.* Zusne and Jones wrote that the Maimonides re-
searchers discovered that dreamers were not influenced telepathically un-
less they knew in advance that an attempt would be made to influence them.
This led, they wrote, to the receiver’s being “primed prior to going to sleep”
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by the experimenters “preparing the receiver through experiences that were
related to the content of the picture to be telepathically transmitted during
the night.”+ Child pointed out that it would be immediately apparent to
anyone that such an experiment, if it were actually performed, would be cat-
astrophically flawed. Obviously, if you prime someone with target-relevant
information before he or she dreams, the entire experiment is worthless.
But given that the dream-telepathy studies are so described, readers of
Zusne and Jones’s book unfamiliar with the actual experiments could
reach no conclusion other than that the researchers were completely in-
competent. Child responded:

The simple fact, which anyone can easily verify, is that the account Zusne
and Jones gave of the experiment is grossly inaccurate. What Zusne and
Jones have done is to describe ... some of the stimuli provided to the
dreamer the next morning, after his dreams had been recorded and his
night’s sleep was over.*

As he discovered one flawed description after another, Child finally con-
cluded that the books he reviewed contained “nearly incredible falsification
of the facts about the experiments.” But this was just the tip of an iceberg. It
turns out that many introductory psychology textbooks have presented sim-
ilarly flawed descriptions of psi experiments. These books, which are used
in college courses, contain all the detail that most students will ever know
about parapsychology If basic textbooks state or imply that psi researchers
are stupid or naive, is it any wonder that future scientists and professors
mistakenly assume that the evidence for psi is worthless?

Introductory Psychology Textbooks

There is no better soporific and sedative than skepticism.
FRIEDRICH NIETZSCHE

In 1991 psychologist Miguel Roig and his colleagues published a detailed
analysis of the treatment of parapsychology in introductory psychology text-
books.” They surveyed sixty-four textbooks published between 1980 and
1989, then looked for words like ESP and psychic in the index and scanned
through the chapters on research methods, sensation and perception, and
states of consciousness. Of the sixty-four texts surveyed, forty-three included
some mention of parapsychology. This is interesting in its own right, be-
cause it means that fully one-third of introductory psychology textbooks did
not even mention a topic that all college students find fascinating.

A mere eight of the forty-three texts mentioned that since the 1970s
parapsychologists have used the term “psi” as a neutral label for psychic
phenomena. Twenty-one books mentioned the ESP card tests conducted by
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J. B. Rhine and his colleagues from the 1930s to the 1960s. A few books in-
correctly claimed that ESP card tests are still representative of contempo-
rary research, whereas anyone even casually familiar with recent journal
articles and books knows that such tests have hardly been used for decades.
The remaining topics covered included discussions of spontaneous psychic
experiences—which were uniformly explained away in terms of misunder-
stood sensory processes, coincidence, and self-deception; brief reviews of a
few selected experiments; and alleged problems of methodology.

Most of the texts ended with a wait-and-see stance toward psychic phe-
nomena, with thirty-five of the forty-three books mentioning lack of replica-
tion as the most serious problem. The second and third most serious
problems were described as poor experimental designs and fraud. Surpris-
ingly, only a few texts mentioned the development of experiments since the
1970s. Nine books mentioned RNG experiments, three mentioned the Mai-
monides dream-telepathy studies, and only one mentioned the ganzfeld-
telepathy studies. Roig and his colleagues concluded that

Much of the coverage reflects a lack of familiarity with the field of para-
psychology, . . . there is an unacceptable reliance on secondary sources,
most of which were written by nonparapsychologists who are critical of
the field and who, at least in some cases, have been found to distort and
sometimes fail to present promising lines of research. We conclude that
most textbooks that cover the topic present an outdated and often grossly
misleading view of parapsychology.+

This is unfortunate but not surprising. College textbooks reflect the sta-
tus quo, and the status quo has not yet caught up with the latest develop-
ments in psi research. But what sustains the status quo? What has driven
some academic psychologists to see psi research in such distorted ways?

Motivations

Skeptics are fond of claiming that believers in psi are afflicted with some
sort of abnormal mental condition that prohibits them from seeing the
truth. Skeptical psychologist James Alcock has suggested that one motiva-
tion for this “affliction” is psi researchers’ hidden desires to justify some
form of spiritual belief. This belief, according to Alcock, has biased psi re-
search to such an extent that there must be something wrong with it.

But Alcock’s belief about hidden spiritual motivations have produced an
equally strong counterbias. This is clear in a lengthy background report that
Alcock prepared for the NRC committee mentioned earlier. For forty pages,
Alcock’s report rips apart the mind-matter interaction studies of physicist
Helmut Schmidt and Princeton University engineer Robert Jahn; then it
concludes that
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There is certainly a mystery here, but based on the weaknesses in procedure
mentioned above, there seems to be no good reason at this time to con-
clude that the mystery is paranormal in nature.*

In dismissing the mystery, Alcock missed the forest for the trees. It is
true that any one or two experiments can be explained away as being due to
chance or poor design, but the entire body of evidence, as discussed in
chapter 8, cannot be dismissed so easily. And in contrast to Alcock’s belief
about what motivates psi researchers, parapsychology was formally recog-
nized by the mainstream as a legitimate scientific discipline in 1969 when
the Parapsychological Association, an international scientific society, was
elected an affiliate of the American Association for the Advancement of Sci-
ence (AAAS). Religious sects, New Age societies, and skeptical advocacy
groups are not affiliates of the AAAS.

We may now turn the tables on Alcock and ask what motivates skeptics
to spend so much time trying to dismiss the results of another scientific
discipline. For Alcock, it seems that his feelings toward organized religion
and his fears about genuine psi are motivations. For example, Alcock has
written:

In the name of religion human beings have committed genocide, toppled
thrones, built gargantuan shrines, practiced ritual murder, forced others
to conform to their way of life, eschewed the pleasures of the flesh, flagel-
lated themselves, or given away all their possessions and become
martyrs,”

And,

There would, of course, be no privacy, since by extrasensory perception
one could see even into people’s minds. Dictators would no longer have
to trust the words of their followers; they could “know” their
feelings. . .. What would happen when two adversaries tried to harm
the other via PK>

Given Alcock’s feelings about religion and psi, he should be suspicious
about the motivations of the prominent physicist Stephen Hawking. In
Hawking’s widely acclaimed A Brief History of Time, the final paragraph
reads:

... if we do discover a complete theory, it should in time be understand-
able in broad principle by everyone. . . . Then we shall all, philosophers,
scientists, and just ordinary people, be able to take part in the discussion
of the question of why it is that we and the universe exist. If we find the
answer to that, it would be the ultimate triumph of human reason—for
then we would know the mind of God.»*
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In other writings, Hawking has declared his skepticism about psi, so ap-
parently his religious feelings do not interfere with his skepticism. On the
other end of the spectrum, what would Alcock say about the motivations of
his fellow superskeptic, Martin Gardner, who wrote:

As for empirical tests of the power of God to answer prayer, | am among
those theists who, in the spirit of Jesus’ remark that only the faithless
look for signs, consider such tests both futile and blasphemous. . . . Let
us not tempt God.»

In other words, religious faith can motivate scientists both toward or
against psi research. Ultimately, there are as many reasons for why people
may be for or against something as there are people. Then, from the skepti-
cal perspective, what else might account for the widespread belief in psi? Is
society going crazy?

Is Society Crazy?

If there is no scientific evidence that psi exists, then strong public belief in
such topics must be a sign of mass delusion. This is a common but rather
peculiar skeptical position, since we could draw a parallel with, say, belief in
God. There is no scientific evidence that God exists, yet there is strong pub-
lic belief in God. For some reason, skeptics do not openly point to mental
delusion as a reason for the widespread, “unscientific” belief in God.

But is there any evidence that society is delusional? Can paranormal ex-
periences be attributed only to known psychological processes? This ques-
tion was examined by Catholic priest Andrew Greeley, a sociologist at the
University of Arizona. Greeley was interested in the results of surveys con-
sistently indicating that the majority of the population believes in ESP. In a
1978 survey asking American adults whether they had ever experienced
psychic phenomena such as ESP, 58 percent said yes; a 1979 survey of col-
lege and university professors found that about two-thirds accepted ESP;* a
1982 survey of elite scientists showed that more than 25 percent believed in
ESP; and in a 1987 survey, 67 percent of American adults reported that they
had had psychic experiences. The same surveys showed, according to Gree-
ley, that

People who've tasted the paranormal, whether they accept it intellectually
or not, are anything but religious nuts or psychiatric cases. They are, for
the most part, ordinary Americans, somewhat above the norm in educa-
tion and intelligence and somewhat less than average in religious in-
volvement.”

Because Greeley was surprised by this outcome, he explored it more
closely by testing people who had reported profound mystical experiences
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such as being “bathed in light.” He used the Affect Balance Scale of psycho-
logical well-being, a standard psychological test used to measure healthy
personality. People reporting mystical experiences achieved top scores.
Greeley reported that “The University of Chicago psychologist who devel-
oped the scale said no other factor has ever been found to correlate so
highly” as reports of mystical experience.

Greeley then investigated whether prior belief in the paranormal or the
mystical caused the experiences, or whether the experiences themselves
caused the belief. He found that many widows who reported contact by
their dead husbands had not previously believed in life after death. This
suggests that they were not unconsciously creating hallucinations to con-
firm their prior beliefs.

Greeley also studied whether people who had lost a child or parent re-
ported contact with the dead more often than people whose siblings had
died. The assumption was that people who had lost family members closer
to them might have had a stronger need to communicate, and hence a
greater frequency of reported contacts. According to Greeley, “We were sur-
prised: People who'd lost a child or parent were less likely to report contact
with the dead than those who'd lost siblings.” Such findings are incompati-
ble with the skeptics’ hypothesis that reports of paranormal experiences are
due solely to hallucination, self-delusion, wish fulfillment, or other forms
of mental aberrations.

Summary

Most of the commonly repeated skeptical reactions to psi research are ex-
treme views, driven by the belief that psi is impossible. The effect on main-
stream academics of repeatedly seeing skeptical dismissals of psi
research—in college textbooks and in prominent scientific journals—has
been diminished interest in the topic. Informed opinion, however, even
among skeptics, shows that virtually all the past skeptical arguments
against psi have dissolved in the face of overwhelming positive evidence, or
they are based on incredibly distorted versions of the actual research.

So how can we understand the extreme reactions to the evidence for psi,
and the somewhat less extreme, but still extraordinarily obstinate position
taken by mainstream science? This brings us to the next topic—the remark-
able power of preconceptions to determine what we can and can’t see.
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Seeing Psi

It is as fatal as it is cowardly to blink facts
because they are not to our taste.

JouN TynDALL (1820-1893)

for psi, why do some intelligent people positively bristle at the mere

suggestion that the evidence for psi be taken seriously? After all, sci-
entists studying psi simply claim that every so often they find interesting
evidence for strange sorts of perceptual and energetic anomalies. They’re
not demanding that we also believe aliens have infiltrated the staff of the
White House. Still, some people continue to insist that “there’s not a shred
of evidence” for psi. Why can’t they see that there are thousands of shreds
that, after we combine the weft of experiences and the warp of experiments,
weave an immense, enchanting fabric?

The answer is contained in the odd fact that we do not perceive the world
as it is, but as we wish it to be." We know this through decades of conven-
tional research in perception, cognition, decision making, intuitive judg-
ment, and memory. Essentially, we construct mental models of a world that
reflect our expectations, biases, and desires, a world that is comfortable for
our egos, that does not threaten our beliefs, and that is consistent, stable,
and coherent.

In other words, our minds are “story generators” that create mental sim-
ulations of what is really out there. These models inevitably perpetuate dis-
tortions, because what we perceive is influenced by the hidden persuasions
of ideas, memory, motivation, and expectations. An overview of how we
know this help clarify why we should be skeptical of both overly enthusias-
tic claims of psychic experiences and overly enthusiastic skeptical criti-
cisms, and why controversy over the existence of psi has persisted in spite
of a century of accumulating scientific evidence.

G iven the substantial historical, anecdotal, and experimental evidence
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The bottom line is that if we do not expect to see psi, we won’t. And be-
cause our world will not include it, we will reach the perfectly logical con-
clusion that it does not exist. Therefore anyone who claims that it does is
just stupid, illogical, or irrational. Of course, the opposite is also true. If we
expect to see psi everywhere, then our world will be saturated with psychic
phenomena. Just as uncritical skepticism can turn into paranoia and cyni-
cism, uncritical belief can turn into an obsessive preoccupation with
omens, signs, and coincidences. Neither extreme is a particularly balanced
or well-integrated way of dealing with life’s uncertainties.

Four Stages Redux

This book opened with a listing of the four stages by which we accept new
ideas. In Stage 1 the idea is flat-out impossible. By Stage 2 it is possible, but
weak and uninteresting. In Stage 3 the idea is important, and the effects are
strong and pervasive. In Stage 4 everyone thinks that he or she thought of it
first. Later, no one remembers how contentious the whole affair was.

These same four stages are closely associated with shifts in perception
and expectation. In Stage 1, expectations based on prior convictions prevent
us from seeing what is out there. At this stage, because “it” can’t be seen,
then of course “it” is impossible. Any evidence to the contrary must be
flawed, even if no flaw can be specified. The stronger our expectation, the
stronger our conviction is that we are correct.

In Stage 2, after our expectations have been tweaked by repeated expo-
sure to new experiences or to overwhelming evidence, we may begin to see
“it,” but only weakly, sporadically, and with strong distortions. At this stage,
we sense that something interesting is going on, but because it not well un-
derstood, we can’t perceive it clearly. Authorities declare that it may not
amount to much, but whatever it is, it might be prudent to take it seriously.

In Stage 3, after someone shows how it must be there after all, either
through a new theoretical development or through the unveiling of an obvi-
ous, practical application, then suddenly the idea and its implications are
obvious. Moreover, if the idea is truly important, it will seem to become om-
nipresent. After this stage, all sorts of new unconscious tactics come into
play, like retrocognitive memory distortion (revisionist history), and a
whole new set of expectations arises. Inevitably, mental scaffolding begins
to take shape that blocks perception of future new ideas. History shows that
this cycle is repeated over and over again.

Effects of Prior Convictions

A classic experiment by psychologists J. S. Bruner and Leo Postman
demonstrated that sometimes what we see—or think we see—is not really
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there.* Bruner and Postman created a deck of normal playing cards, except
that some of the suit symbols were color-reversed. For example, the queen
of diamonds had black-colored diamonds instead of red. The special cards
were shuffled into an ordinary deck, and then as they were displayed one at
a time, people were asked to identify them as fast as possible. The cards
were first shown very briefly, too fast to identify them accurately. Then the
display time was lengthened until all the cards could be identified. The
amazing thing is that while all the cards were eventually identified with
great confidence, no one noticed that there was anything out of the ordinary
in the deck.

People saw a black four of hearts as either a four of spades or as a normal
four of hearts with red hearts. In other words, their expectations about what
playing cards should look like determined what they actually saw. When the
researchers increased the amount of time that the cards were displayed,
some people eventually began to notice that something was amiss, but they
did not know exactly what was wrong. One person, while directly gazing at
a red six of spades, said, “That’s the six of spades but there’s something
wrong with it—the black spade has a red border.”

As the display time increased even more, people became more confused
and hesitant. Eventually, most people saw what was before their eyes. But
even when the cards were displayed for forty times the length of time
needed to recognize normal playing cards, about 10 percent of the color-re-
versed playing cards were never correctly identified by any of the people!

The mental discomfort associated with seeing something that does not
match our expectations is reflected in the exasperation of one participant in
the experiment who, while looking at the cards, reported, “I can’t make the
suit out, whatever it is. It didn’t even look like a card that time. I don’t know
what color it is now or whether it’s a spade or a heart. I'm not even sure
what a spade looks like. My God!”

Studies like this in the 1950s led psychologist Leon Festinger and his
colleagues at Stanford University to develop the idea of cognitive dissonance.*
This is the uncomfortable feeling that develops when people are confronted
by “things that shouldn’t ought to be, but are.” If the dissonance is suffi-
ciently strong, and is not reduced in some way, the uncomfortable feeling
will grow, and that feeling can develop into anger, fear, and even hostility. A
pathological example of unresolved cognitive dissonance is represented by
people who blow up abortion clinics in the name of Jesus. Also, to avoid un-
pleasant cognitive dissonance people will often react to evidence that discon-
firms their beliefs by actually strengthening their original beliefs and creating
rationalizations for the disconfirming evidence.

The drive to avoid cognitive dissonance is especially strong when the be-
lief has led to public commitment. Because the primary debunkers of psi
phenomena are publicly committed to their views through their affiliation
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with skeptics organizations, we can better understand some of the tactics
they have used to reduce their cognitive dissonance.

REpuciNGg COGNITIVE DISSONANCE

There are three common strategies for reducing cognitive dissonance. One
way is to adopt what others believe. Parents often see this change in their chil-
dren when they begin school. Children rapidly conform to groupthink, and
after a few years, they need this particular pair of shoes, and that particular
haircut, and this video game, or they will simply die. Children are not just
imagining their strong needs for this or that fad. Even in young children,
the need to conform to social pressure can be as painful as physical pain.
Likewise, a college student faced with trying to please a skeptical professor
will soon come to agree that anyone who believes in all that “New Age
bunk,” or psi, is either mentally unstable or stupid.

A second way of dealing with cognitive dissonance is to apply pressure to
people who hold different ideas. This explains why mavericks are often
shunned by more conventional scientists and why there is almost no public
funding of psi research. In totalitarian regimes, the heretics are simply
tracked down and eliminated. To function without the annoying pain of cog-
nitive dissonance, groups will use almost any means to achieve consensus.

The third way of reducing cognitive dissonance is to make the person who
holds a different opinion significantly different from oneself. This is where dis-
paraging labels like “heretic” and “pseudoscientist” come from. The heretic
is stupid, malicious, foolish, sloppy, or evil, so his opinion does not matter.
Or she has suspicious motives, or she believes in weird practices, or she
looks different. The distressing history of how heretics were treated in the
Middle Ages and the more recent “ethnic cleansings” of the last half-cen-
tury remind us that witch-hunts are always just below the veneer of civility.
The human psyche fears change and is always struggling to maintain the
status quo.’

Vigorous struggles to promote the “one right” interpretation of the
world have existed as long as human beings have held opinions. As history
advances, and we forget the cost in human suffering, old controversies
begin to look ridiculous. For example, an explosive controversy in the Mid-
dle Ages was whether God the Father and God the Son had the same nature
or merely a similarnature. Hundreds died over that debate.®

CoGNITIVE DISSONANCE AND PsI

When we are publicly committed to a belief, it is disturbing even to con-
sider that any evidence contradicting our position may be true—because
public ridicule adds to the unpleasantness of cognitive dissonance. This is
one reason that the psi controversy has persisted for so long, It also helps to
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explain why it is much easier to be a skeptic than it is to be a researcher in-
vestigating unusual effects. Skeptics may be overly conservative, but if they
are ultimately proved wrong they can just smile and shrug it off and say,
“Whoops, I guess I was wrong. Sorry!” By contrast, frontier scientists are
often blindly attacked as though their findings represented a virus that
must be extinguished from the existing “body” of knowledge at all costs.

Commitment stirs the fires of cognitive dissonance and makes it pro-
gressively more difficult to even casually entertain alternative hypotheses.
This is as true for proponents as it is for skeptics. Cognitive dissonance is
also one of the main reasons that many scientists dismiss the evidence pro-
vided by psi experiments without even examining it. In science, said the
philosopher of science Thomas Kuhn, “novelty emerges only with diffi-
culty, manifested by resistance, against a background provided by expecta-
tion. Initially only the anticipated and usual are experienced even under
circumstances where an anomaly is later to be observed.”

This means that in the initial stages of a new discovery, when a scientific
anomaly is first claimed, it literally cannot be seen by everyone. We have to
change our expectations in order to see it. When one scientist claims to see
something unusual, another scientist who is intrigued by the claim, but
does not believe it yet, will simply fail to see the same effect.

Kuhn illustrated this bewildering state of affairs with the case of Sir
William Herschel’s discovery of the planet Uranus. Uranus was observed at
least seventeen times by different astronomers from 1690 to 1781. None of
the observations made any sense if the object was a star, which was the pre-
vailing assumption about most lights in the sky at the time, until Herschel
suggested that the “star” might have been in a planetary orbit. Then it sud-
denly made sense. After this shift in perception, caused by a new way of
thinking about old observations, suddenly everyone was seeing planets.®

The same was true for studies of subliminal perception in the 1950s. Not
all early experimenters could get results. No theory could account for the
bizarre claim that something could be seen without being aware that it was
being seen. But once computer-inspired information-processing models
were developed, with their accompanying metaphors about information
being processed simultaneously at different levels, then suddenly sublimi-
nal processing was acceptable and the effects were observable.?

The effect of shifting perceptions was observed more recently when
high-temperature superconductors were unexpectedly discovered in 1986.
Soon afterward, superconducting temperatures previously considered flatly
impossible were being reported regularly. The same had occurred with
lasers. It took decades to get the first lasers to work; then suddenly every-
thing was “lasing.” It took decades to get the first crude holographs to work,
and now they are put on cereal boxes by the millions. Some of these
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changes were the result of advancements in understanding the basic phe-
nomenon, but those advancements could not occur until expectations
about what was possible had already changed.

Another famous and poignant example is the case of German meteorol-
ogist Alfred Wegener. In 1915 Wegener published a “ludicrous” theory that
the earth’s continents had once been a single, contiguous piece. Over mil-
lions of years, he claimed, the single continent split into several pieces,
which then drifted apartinto their current configuration. Wegener’s theory,
dubbed “continental drift,” was supported by an extensive amount of care-
fully cataloged geological evidence. Still, his British and American col-
leagues laughed and called the idea impossible, and Wegener died an
intellectual outcast in 1930. Today, every schoolchild is taught his theory,
and by simply taking the time to examine a world map, we can now observe
that Wegener’s impossible theory is entirely self-evident.”

Expectancy Effects

I know I'm not seeing things as they are, I'm seeing things as I am.
LAUREL LEE

In attempting to understand how intelligent scientists could seriously
propose criticisms of psi research that were blatantly invalid, sociologist
Harry Collins showed that for controversial scientific topics where the mere
existence of a phenomenon has been in question, scientific criticisms are al-
most completely determined by critics’ prior expectations. That is, criticisms
are often unrelated to the actual results of experiments. For example, Collins
showed that in the case of the search for gravity waves (hypothetical forces
that “carry” gravity), reviewers’ assessment of the competency of experi-
ments conducted by proponents and critics depended entirely on the review-
ers’ expectations of what effects they thought should have been observed.”

The expectancy effect has also been observed in experimental studies by
Stanford University social psychologists Lee Ross and Mark Lepper. They
found that precisely the same experimental evidence shown to a group of re-
viewers tended to polarize them according to their initial positions.”* Stud-
ies conforming to the reviewers’ preconceptions were seen as better
designed, as more valid, and as reaching more adequate conclusions. Stud-
ies not conforming to prior expectations were seen as flawed, invalid, and
reaching inadequate conclusions. Sound familiar?

This “perseverance effect” has been a major stumbling block for para-
psychology. Collins and sociologist Trevor Pinch studied how conventional
scientists have reacted to claims of experimental evidence for psi phenom-
ena. In an article they wrote that focused on issues of social psychology, and
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in which they explicitly stated that their own position was entirely neutral
with regard to the existence of psi, they received

a spleenful letter from a well known professional magician-and-sceptic
which attempts to persuade us to change our attitude to research in the
paranormal and claims that: “Seriously, how men of science such as
yourselves can make excuses for . . . [the proponents’] incompetence is a
matter of astonishment to me. . . . I was shocked at your paper; I had ex-
pected science rather than selective reporting.”

Reviewer bias is not just evident in skeptics’ reviews of psi research; it is
endemic in all scientific controversies. This is especially true for controver-
sies concerned with questions about morality or mortality. For example, sci-
ence becomes muddled with politics when we seek answers to difficult
questions such as whether herbal remedies should be used to treat cancer,
or whether nuclear power is safe, or whether a particular concentration of
benzene or asbestos in the workplace is tolerable.

A reviewer’s judgment of a researcher’s level of competency is often es-
tablished on the basis of who produced the results rather than on indepen-
dent assessments of the experimental methods. For example, results
reported by “prominent professors at Princeton University” will be viewed
as more credible than identical results reported by a junior staff member at
“East Central Southwestern Community College.”

Ultimately, it seems that scientific “truth,” at least for controversial top-
ics, is not determined as much by experiment, or replication, or any other
method listed in the textbooks, as by purely nonscientific factors. These in-
clude rhetoric, ad hominem attack, institutional politics, and battles over
limited funding. In short, scientists are human. Assuming that scientists act
rationally when faced with intellectual or economic pressures is a mistake.

Sociologist Harry Collins calls one element of this problem about get-
ting to the “truth” of controversial matters the experimenters’ regress. This is
an exasperating catch-22 that occurs when the correct outcome of an experi-
ment is unknown. To settle the question under normal circumstances,
where results are predicted by well-accepted theory, the outcome of a single
experiment can be examined to see if it matches the expectation. If it does,
the experiment was obviously correct. If not, it wasn’t.

In cases like parapsychology, to know whether the experiment was well
performed, we first need to know whether psi exists. But to know whether
psi exists, we need to run the right experiment. But to run the right experi-
ment, we need a well-accepted theory. But . . . And so on. This forms an in-
finite, potentially unbreakable loop. In particular, this loop can continue
unresolved in spite of the application of strict scientific methods. In an at-
tempt to break the experimenters’ regress, skeptics often argue that the



236 UNDERSTANDING

phenomenon does not exist. Of course, to do that they must rely on invalid,
nonscientific criticisms, because there is plenty of empirical evidence to the
contrary.

It is difficult to detect purely rhetorical tactics unless one is deeply famil-
iar with both sides of a debate. As Collins put it:

Without deep and active involvement in controversy, and/or a degree of
philosophical self-consciousness about the social process of science (still
very unusual outside a small group of academics) the critic may not notice
how far scientific practice strays from the text book model of science.*

Judgment Errors

The acts of perception and cognition, which seem to be immediate and self-
evident, involve absorbing huge amounts of meaningless sensory informa-
tion and mentally constructing a stable and coherent model of the world.
Mismatches between the world as it really is and our mental “virtual” world
lead to persistent, predictable errors in judgment. These judgment errors
have directly affected the scientific controversy about psi.

When a panel of expert clinicians, say psychologists, physicians, or psy-
chiatrists, are asked to provide their best opinions about a group of patients,
they are usually confident that their assessments will be accurate. After all,
highly regarded clinicians have years of experience making complex judg-
ments. They believe that their experiences in judging thousands of earlier
cases have honed their intuitive abilities into a state of rarefied precision that
no simple, automated procedure could ever match. They’re often wrong.

Psychologist Dale Griffin of Stanford University reviewed the research
on how we make intuitive judgments for the same National Research
Council report that reviewed the evidence on psi.® Griffin’s job was to re-
mind the committee that when we make expert judgments on complex is-
sues, it is important to use objective methods (like meta-analysis) to assess
the evidence rather than to rely on personal intuitions. It’s too bad that the
committee did not pay close attention to Griffin’s advice.

Starting in the 1950s, researchers began to study how expert intuition
compared with predictions based on simpleminded mathematical rules. In
such studies, a clinical panel was presented with personal information such
as personality scores and tallies on various other tests, then asked to predict
the likely outcomes for each person. The prediction might be for a medical
assessment, or suitability for a job, or any number of other applications. The
judges’ predictions were compared to a simple combination of scores from
the various tests, and both predictions were compared with the actual out-
comes. To the dismay of the experts, not only were the mathematical predic-
tions far superior to the experts’ intuitions, but many of these studies
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showed that the amount of professional training and experience of the
judges was not even vaguely related to their accuracy! To add insult to in-
jury, the mathematical models were not highly sophisticated. In most cases,
they were formed by simply adding up values from various test scores.*

A flurry of studies in the 1950s confirmed that simple mathematical pre-
dictions were almost always better than expert clinical intuition for diagnos-
ing medical symptoms such as brain damage, categorizing psychiatric
patients, and predicting success in college. Clinical experts were not
amused.

Today, when we evaluate complex evidence provided by a body of experi-
mental data, we use the successor to those early mathematical models: the
quantitative meta-analysis. So the National Research Council experts who
relied on their personal opinions to evaluate the evidence for parapsychol-
ogy, however intuitively appealing their opinions may have felt, would be as
perplexed as the clinical experts of the 1950s to discover that their subjec-
tive opinions were just plain wrong.

What Do We Pay Attention To?

How could experts be so wrong? One reason is that expectation biases are
self-generating. We cannot pay attention to everything equally, so instead
we rely on past experience and vague mental “heuristics,” or guidelines,
that worked fairly well on similar problems. Unfortunately, relying on sub-
jective impressions and mental guidelines creates a cycle in which our past
experience begins to divert us from paying attention to new things that
might be even more predictive. After a while, since we no longer pay atten-
tion to anything other than what we have already decided is important, we
tend to keep confirming what we already knew. This model- or theory-dri-
ven approach is called the confirmation bias.

The problem with the confirmation bias is that we end up learning only
one or two ways to solve a problem, and then we keep reapplying that solu-
tion to all other problems, whether it is appropriate or not. This is especially
compounded for highly experienced people, because past successes have
made their theories so strong that they tend to overlook easier, simpler,
more accurate, and more efficient ways of solving the problem. This is one
reason that younger scientists are usually responsible for the giant, earth-
shaking discoveries—they haven’t learned their craft so well that they have
become blind to new possibilities. Younger scientists are invariably more
open to psi than older scientists.

One well-known consequence of being driven by theory is the “self-ful-
filling prophecy”—the way our private theories cause others to act toward
us just as our theories predict. For instance, if our theory says that people
are basically kind and loving, and we expect that people will act this way,
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then sure enough, they will usually respond in kind, loving ways, reinforc-
ing our original expectation. In contrast, if we assume that people are basi-
cally nasty and paranoid, they will quickly respond in ways that reinforce
this negative expectation. Many people know about the power of self-fulfill-
ing prophecy through Norman Vincent Peale’s famous book, The Power of
Positive Thinking.”

An experiment demonstrating the self-fulfilling prophecy was described
by Harvard psychologist Robert Rosenthal in a classic book entitled Pyg-
malion in the Classroom.”® Teachers were led to believe that some students
were high achievers and others were not. In reality, the students had been
assigned at random to the two categories. The teachers’ expectations about
high achievers led them to treat the “high achievers” differently than the
other students, and subsequent achievement tests confirmed that the self-
fulfilling prophecy indeed led to higher scores for the randomly selected
“high achievers.”

Such studies made it absolutely clear that when experimenters know how
participants “should” behave, it is impossible not to send out unconscious
signals. This is why scientists use the double-blind experimental design, so
that their personal expectations do not contaminate the research results.
And this is why we cannot fully trust fascinating psychic stories reported by
groups that expect such things to occur, unless they also demonstrate that
they are aware of, know how to, and did control for expectation biases.

An important consequence of the confirmation bias and self-fulfilling
prophecy is that the more we think we already know the answer, the more
difficult it is for us to judge new evidence fairly. This is precisely why scien-
tific committees charged with evaluating the evidence in controversial
fields such as psi must be composed of scientists who have no strong prior
opinions about the topic. It is too bad that the National Research Council
committee did not heed its own advice.

Because of the confirmation bias, skeptics who review a body of psi ex-
periments are likely to select for review only the few studies that confirm
their prior expectations. They will assume that all the other studies they
could have reviewed would have had the same set of real or imagined prob-
lems. And they end up confirming their prior position. For example, one of
skeptical psychologist Susan Blackmore’s favorite arguments against para-
psychology is based upon a single occasion when she thought she had rea-
son to suspect one set of experiments. For years now, she has used that
single experience to justify her doubt about all other psi experiments.

SELECTING THE ATTRACTIVE EVIDENCE

Another way that we select subsets of evidence is through examples that at-
tract our attention. This attractive quality, termed salience, involves objects
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or events that are brighter, louder, unique, more exciting, or more notice-
able in some other way. Salience underlies many of the failures of human
judgment; since we cannot pay attention to everything, whatever attracts
our attention will guarantee that we are not getting the whole picture. It is
precisely for this reason that meta-analysts insist on retrieving all available
studies rather than just a few exemplars. To counter the biasing effect of
salience, all the evidence must be collected and evaluated identically,
whether it’s vivid and exciting or dull and tedious.

Similar to salience is the fact that some items in memory are easier to
bring to mind. As a general rule, it is much easier to store and retrieve excit-
ing stories than dull, mathematical data. While statistical analyses and
mathematical summaries are far more valid means of making decisions
and evaluating evidence, a good story will attract and hold both attention
and memory. Thus, when we are asked to make decisions about evidence,
what usually comes to mind is one or two vivid stories, not the full set of
available data. So, while the case studies retold in this book are much more
exciting than the data summarized in the graphs, the cumulative data rep-
resented in the graphs are far more evidential for psi!

Another unconscious rule of thumb that we use to make judgments is
what psychologists Daniel Kahneman and Amos Tversky have called the
representativeness heuristic. We assume that “like goes with like.” Unfortu-
nately, this rule of thumb leads to predictable errors because we place far
too much emphasis on a single case and ignore all the other cases. So not
only is a single nice story easier to remember than masses of data, but the
particulars of that one story carry far too much weight and make us imagine
that we know more about the other cases than we do.

Moreover, we tend to think that a particular case is increasingly repre-
sentative of all similar stories as that one story is fleshed out in more de-
tail. The paradox is that as we add more and more details to any given case,
it actually becomes less representative! This is again because it is easier to
pay attention to an exciting, richly woven story than to a dry, simple story.
In the future, if we hear a vaguely similar story, we will unconsciously fill
in any missing details with what we remember from the one good story we
already know. This quickly gives rise to stereotyped thinking and com-
pletely obscures any important nuances provided by new evidence. So, if
you find yourself saying, “Oh, that’s just like . ..,” well, maybe it is and
maybe it’s not.

We know that the representation bias is pervasive in the media’s por-
trayal of psi research. When randomly selected scientists in the United
States are asked what they know about psi research, they typically respond
with stories about the Israeli psychic Uri Geller or the American magician
James Randi. Among the general public, too, Geller and Randi are widely
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considered to be highly relevant to the scientific evaluation of psi. And yet,
while the stories about these two are intriguing, nothing about the work of
either Geller or Randi is described in this book. They are actually so irrele-
vant to the scientific evaluation of psi that not a single experiment involving
either person is included among the thousand studies reviewed in the
meta-analyses.

HiNDSIGHT Bias

In the five stages of the acceptance of new ideas, Stage 4 occurs when the
idea has become so well adopted that people claim that “I knew it all along.”
This is not (always) just an attempt to usurp the glory; it can also reflect
something called hindsight bias.

Many studies have shown that once people are aware of the correct an-
swer to something, they are certain that they would have known the answer,
even if they were previously uninformed. Knowledge of the correct answer
allows us to build a nice story around the answer, and when the answer is
“taken away” in our imagination, the story remains. The story structure that
contained the right answer makes it seem as though we would have obvi-
ously selected the right answer.

Hindsight bias also affects recall of our confidence in the truth of an as-
sertion. That is, if we find out that an earlier assertion was indeed true, this
will increase our recalled confidence in its truth. And if we discover that the
assertion was false, it will decrease our recalled confidence in its truth. Let’s
say we were originally very impressed by a certain telepathy experiment.
Later, we heard a rumor somewhere that this study contained a flaw (real or
imagined). Hindsight bias will covertly reconstruct our memory so that we
begin to recall that we were actually not at all impressed by the experiment
in the first place.

Hindsight bias also occurs if we are repeatedly exposed to an assertion.
Regardless of whether the assertion is true, repetition will improve our
memory of it and, as a result, falsely boost our confidence in its truth! This
means that incessant television shows with stories about angels and aliens
will boost our confidence in those ideas, completely independently of
whether those stories are true.

MEDIATED EVIDENCE

Most of what we know about the world at large, especially about science,
and even more so about psi research, comes not through our personal expe-
rience but through heavily refined, preprocessed, “mediated” information
on television and in magazines and books. All the informational and moti-
vational biases already mentioned operate on this mediated information
just as they would have operated on the evidence if we had seen it with our
own eyes.
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The difference is that we’ve learned (it is hoped) that preprocessed infor-
mation invariably presents only part of the story. Someone had to decide
what to present and what to leave out, and this means we should always be
wary of scientific evidence presented in the brief formats available on televi-
sion shows. When a program host says, “Here’s the evidence for psychic
phenomena. Now you decide what to believe,” this sounds great but it’s ac-
tually a ridiculous assignment. We haven’t been shown all the evidence, nor
do we have any guidelines about how to evaluate the evidence. All we saw
were a few selected bits that looked good on TV.

To overcome the suspected biases in any source of mediated or predi-
gested information, we should look for multiple sources of similar informa-
tion and see if the evidence converges. Of course, this takes effort, usually
more effort than most people are willing to spend. In addition, informa-
tional and motivational biases provide very reasonable-feeling excuses to ig-
nore any mediated evidence that contradicts our beliefs. If we don’t like
what the TV show is saying, we just flip the channel.

The television medium in particular is designed to manipulate our atten-
tional biases by playing the commercials a little louder, by making pro-
grams faster-paced and brighter, and by escalating the number of
emotionally stimulating scenes. Television rarely presents information
about what actual data mean, or how data were collected, or how to under-
stand the analysis and interpretation of the evidence. Television shows are
forced to bypass most of the caveats and alternative explanations that form
the cautious side of science, because the alternatives are not always so sim-
ple to convey.

Because most of what people know about “the paranormal” comes
through television programs and movies, those who would like to know
what to believe often assess the quality of the evidence through the credibil-
ity of the show. A calm, sober presentation of evidence on the pBs science
program Nova should carry more evidential weight than a sensational ghost
story on a “tabloid” program. This sounds reasonable, except for something
called the “sleeper effect.”>°

The sleeper effect is a memory distortion whereby information be-
comes separated from its source. Let’s say that we see a silly ghost story on
a sensational, “tabloid” show. Later, we see a scientific psi experiment de-
scribed on a sober science program. Initially, we will perceive the ghost
story as less credible than the experiment, but after a while the informa-
tion from the tabloid show and the science show will become mixed up in
memory. Soon the ghost story and the psi experiment will be remembered
as equally evidential, because the sources of the information have been for-
gotten. If our prior opinion says that ghosts are silly, then the psi experi-
ment must also be silly—because we will assume that they both came
from the same source.
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Beyond the Perceptual Filters

Beyond expectation, hindsight bias, and cognitive dissonance, psychothera-
pists have identified many other ways that the mind consciously and un-
consciously protects itself from seeing what it does not wish to see. These
mental protection schemes, which are the emotional first cousins of the
more intellectually motivated perceptual and cognitive biases, have been la-
beled suppression, reaction formation, repression, identification, dissocia-
tion, and projection.” Let’s examine them briefly.

SUPPRESSION

Suppression refers to a conscious avoidance of something we may wish to
do or say. Say you're in an meeting where your boss is about to give a pre-
sentation to some important clients. You notice to your horror that your
boss’s toupee has slipped, and it now bears a striking resemblance to a
squirrel perched on his head. You have an overriding impulse to laugh, but
you suppress your impulse, because laughing would cause a public embar-
rassment that might put your job in jeopardy.

People who do not control their impulses, such as when they are drunk,
are perceived as impulsive and antisocial. For the wheels of civilization to
turn smoothly, some impulses must be suppressed. Little children speak
whatever comes to mind and get away with it, but adults who do this
quickly find that they have no friends. Children are taught very early on not
to speak about what adults have called “psychic experiences,” because the
social order in the Western world does not know what to do with children
who are “violating natural law.”

REacTION FORMATION

Defense mechanisms can be consciously applied, as in suppression, or ap-
plied in the unconscious. The deeper in the unconscious the defense is, the
more powerful are its effects, and the more difficult it is to recognize the de-
fense as being part of us. Reaction formation is usually just below the level
of awareness, but it can be recognized as an unrealistically enthusiastic or
wildly negative response to something.

For example, say you really wanted to get a promotion, and you thought
that you were the obvious choice, but another office worker, call him Bob,
was promoted instead. When you learn of this shocking miscarriage of jus-
tice, reaction formation will immediately protect your ego by making Bob
out to be a nasty, backbiting, stupid, ugly person.

The same reaction can occur in the opposite direction. Say that you
were taught as a child that only bad, evil people become angry. This mes-
sage may have been deeply engrained throughout your childhood, and it
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has become part of the way you perceive the world. Thus, when Bob is
given the promotion that you worked hard for, your initial impulse to be-
come angry may be transformed, because you are not allowed to become
angry. Reaction formation would cause you to become wildly enthusiastic
about the wisdom behind Bob’s promotion, and to tell everyone what a
wonderful guy he is.

Typically, when someone complains a little too much, or is inappropri-
ately over-enthusiastic, it may be a sign of reaction formation, in which case
the person’s real feelings may be the opposite. As the queen responded
after Hamlet asked her how she liked the play, “The lady doth protest too
much, methinks.” The more vigorous skeptical attacks on parapsychology
are reminiscent of reaction formation. Likewise, some equally emotional at-
tacks on psi research by psychic enthusiasts (who resent the intrusion of sci-
ence into their private domain) suggest the presence of underlying defense
mechanisms.

REPRESSION

When a feeling or desire is completely blocked from awareness, this is a
form of repression. In contrast to suppression, which is a conscious block-
ing of inner impulses, repression is blocked below conscious awareness.
Because repression is hidden from awareness, it is usually inferred from
unconscious changes in behavior. For example, suppose your spouse no-
tices that you never call your siblings on the phone. He asks you if some-
thing happened that has caused you to ignore them. You honestly cannot
think of any reason that you don't call them, so you presume it is because
you have been too busy. And yet your spouse notices that you are absent-
mindedly clenching your jaw and twisting your fingers as you answer the
question. An inference can be made that you have repressed something
about your siblings.

Repression also occurs for things that run counter to what we have been
taught. Unfortunately, one of the outcomes of going to school is that the
natural curiosity we are born with is repeatedly suppressed. We learn not to
ask too many questions, not to wonder out loud about certain taboo topics,
and to overcome our creative impulses for the sake of conforming to social
pressure. In adulthood, these rules may become deeply embedded in the
psyche, and are then repressed.

If, as an adult, you have a spontaneous, psychic experience, repression
may quickly set in. This protects you from bad memories about how “only
crazy people get psychic impressions,” and thus the experience will disap-
pear from awareness almost as fast as it arises. An experience so dramatic
that it doesn’t get repressed may weigh heavily as a secret event in your life,
rarely admitted to anyone. This practically guarantees that radically new
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ideas rarely rise to the surface in properly socialized folks. It also guaran-
tees that those who do suggest new ideas are quickly labeled “wacky” or
“heretical” and regarded with suspicion. It further explains why the evi-
dence for psi is more or less invisible to the orthodox.

IDENTIFICATION AND INTROJECTION

We all carry ideas about who we are, or who we have been taught to believe
we are. If we have an inappropriate reaction to something, like a sudden
outburst of anger, we might be surprised and think, “Hey, that isn’t me.”
When this occurs, it reflects the fact that not only is our perception of the
world a construction, but also our sense of who we think we are. That sense
of ourselves is formed from identifying with role models during our devel-
opmental years, and with role models we admire (or fear) as adults. Some-
times you may find yourself thinking or saying certain things and suddenly
realize that it wasn’t “you” but rather a tape playing from something one of
your parents said repeatedly when you were growing up.

If you forget that the mental tape player is not you but your parent, you
may begin to identify with the messages on the tape. You will introject an
image, or simulation, of that person into you. If you are unlucky, the inter-
nal tape recorder may be constantly replaying messages like “you will never
amount to anything.” Unconsciously identifying with these messages will
lead to the unshakable belief that in fact you never did amount to anything,
regardless of what you may have actually accomplished.

Say that one of your favorite college professors insisted that psi is impos-
sible because it contradicts a dozen inviolate Laws of Nature. Say that he or
she (but usually he) gave lots of wise-sounding reasons for dismissing the
“obviously sloppy” research promoted by psychic researchers who were
clearly motivated by secret religious cults. It would take years, or perhaps
never, to no longer identify with those skeptical messages.

DissociaTIiON

If you've learned that some desires or emotions are taboo, and yet you still
have them, then parts of your personality may split off and dissociate from
the rest of “you.” In the extreme case of multiple-personality syndrome,
these split-of f personalities can act like separate people in one body.

For example, if you were brought up in a staunchly atheistic family, reli-
gious thoughts or feelings may never have been discussed. If mentioned at
all, the topic was immediately derided as superstitious nonsense. As an
adult, you may be faced with the uncomfortable situation of having a strong
psychological block against something that seems to be a deeply instinctive
part of the human psyche. To accommodate both in the same person, the
mind compartmentalizes these conflicting desires and beliefs into an “ordi-
naryyou” and a “secret you” who yearns for religious experiences.
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A mild form of this compartmentalization can be seen in scientists who
for six days each week immerse themselves in a purely materialistic, scien-
tific mode that provides no outlet for spiritual ideas. While playing the role
of Dr. Scientist, they are essentially atheists, or at least agnostics. And yet
on the weekend they attend religious services and sincerely pray that every-
one in their family remains safe and sound for another week. Maintaining
these conflicting attitudes can be mentally painful, especially because it is
taboo to mix science and religion. So the mind compartmentalizes the two
“you’s” into personality segments that do not overlap. This dissociation also
occurs in scientists who publicly and vigorously deny the existence of psi
while harboring a couple of secret psi experiences that they have not admit-

ted to anyone.

PROJECTION

If we unconsciously deny that inner feelings or beliefs are from us, we may
project them onto others. Let’s say that “Mary” was taught that it was inap-
propriate ever to tell a lie. And yet she also discovered that she could manip-
ulate people quite easily by telling lies. Faced with the conflict between what
she has been taught and what she does, Mary may perceive that she is sur-
rounded by inveterate liars (“they are lying, not me”).

Because our perception of the world, including our perception of other
people, is a mental construction, we are always projecting to some extent.
As psychologist Charles Tart says, “Watch out for the tendency to assume
that anyone who doesn’t confirm your perception (projection) of him is
lying!”>* What then are we to make of extreme skeptics who insist that the
only rational explanation for psi is fraud, collusion, or mushy-minded
thinking? Or of extreme enthusiasts who do not see any value to construc-
tive criticism of psi research, and who view all critics as malicious, evil ratio-
nalists? Could this be projection?

Perception and Belief

All this leads us to predict that a person’s level of commitment to the cur-
rent scientific worldview will determine his or her beliefs about psi. Be-
cause perception is linked so closely to one’s adopted view of reality, people
who do not wish to “see” psi will in fact not see it. Nor will they view any ev-
idence for psi, scientific or otherwise, as valid. This effect should be
strongest in people who are committed to a particular view, motivated to
maintain it, and clever enough to create good rationalizations for ignoring
conflicting evidence.

We can indirectly test this prediction by examining belief in psi among
four groups of people: the general public, college professors, heads of divi-
sions of the American Association for the Advancement of Science, and
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members of the National Academy of Sciences. We would predict that be-
lief in psychic phenomena will decrease as the degree of commitment to
and belief in orthodox science increases. Sure enough, as shown in figure
14.1, belief (measured in surveys by questions such as “Do you believe in
the certainty or in the possibility of psychic phenomena?”) drops from
about 68 percent of the general public to only about 6 percent of members
of the National Academy of Sciences.
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60

50

40 1
% belief

30 1
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Figure 14.1. Percentage belief in psychic phenomena by degree of commitment
to the scientific status quo.”

It might be argued that this drop in belief is related to the fact that
prominent scientists know more about perceptual and memory biases, and
about wishful thinking and self-delusion, and this is why they are so skepti-
cal. But another explanation is that the expectations of the scientific elite ac-
tually put them more at risk for being swayed by perceptual biases than the
general public. After all, the scientific elite have lifelong careers and their
credibility on the line. They are strongly motivated to maintain certain be-
lief systems. By contrast, most members of the general public do not know
or care about the expectations of science. So if Joe Sixpack and Dr. Scientist
both witness a remarkable feat of clairvoyance, we can predict that later,
when we ask Joe what he saw, he will describe the incident in matter-of-fact
terms. In contrast, when we ask Dr. Scientist what he saw, he may become
angry or confused, or deny having seen anything unusual at all.

Given that we see what we wish to see, who is more likely to report gen-
uine psi experiences? Probably not people who enthusiastically subscribe to
New Age beliefs, because they see psi everywhere, whether it is really there
or not. Probably not confirmed skeptics, because they never see psi any-
where, whether it is really there or not. And probably not the scientific elite,
because they are motivated not to see psi, or at least not to publicly admit
that they have had such experiences. This is why the strongest neutral evi-
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dence for the existence of psi is the cumulative results of experimental stud-
ies, evaluated through a technique like meta-analysis.

Once we realize that preconceptions make it difficult to see the scientific
evidence for psi, another question naturally arises: where did these precon-
ceptions come from? The next chapter explores the origins of these as-
sumptions, and discusses why many of those assumptions are no longer
justified.
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Metaphysics

I was thrown out of N.Y.U.my freshman year . . . for cheating
on my metaphysics final. I looked within the soul
of the boy sitting next to me.

WoobpY ALLEN

tal evidence for psi?

In the preceding chapter, we saw that expectations allow us to
see the world only in certain ways, and the deeply embedded expectations of
modern science do not allow some people to see psi. Where did these ex-
pectations come from? They arose from the metaphysics of science, that
branch of philosophy concerned with the nature of reality. Metaphysical as-
sumptions often go unexamined, and if they’re thought about atall, they’re
usually accepted as self-evident. Most of the time these assumptions work
perfectly fine, so it doesn’t matter if they are taken for granted.

But a serious problem has arisen. Most of the fundamental assumptions
underlying classical science have been severely challenged in recent years.
As the old assumptions dissolve because of advancements in many disci-
plines, new assumptions are carrying us toward a conception of the world
that is entirely compatible with psi. Few scientists have paid close attention
to this dramatic shift in scientific fundamentals, and the general public has
heard almost nothing about it.

Many scientists working deeply within their own disciplines imagine
that once the key mysteries in their realm are better understood, we will un-
derstand just about everything that is worth knowing. Many geneticists and
molecular biologists believe that after we get a grip on the remaining mys-
teries of DNA, we will finally be on the road to the golden age. And after the
human genome has been fully mapped, we will really understand human
behavior at its most fundamental level. Likewise, many neuroscientists

Why has mainstream science so vigorously resisted the experimen-
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fully expect that once we have unraveled the electrochemical complexities
of the brain, well then we will finally understand the nature of conscious-
ness itself !

Some scientists argue that surely the metaphysics underlying modern
science is still working quite well. Science is showing no obvious signs of
collapsing, as evidenced by technologies that have made yesterday’s super-
computers available in today’s homes as desktop PCs. So why would we
even dream of reexamining the basic assumptions of science? The answer
is in the meaning of scientific anomalies like psi. When the evidence for an
anomaly becomes overwhelming, and the anomaly cannot be easily accom-
modated by the existing scientific worldview, this is a very important sign
that either our assumptions about reality are wrong or our assumptions
about how we come to understand things are wrong. Or perhaps both are
wrong. Assumptions at these fundamental levels act as extremely powerful
drivers of expectation and belief, and as we’ve seen, we only see what we ex-
pect to see.

That scientific assumptions evolve should come as no surprise. One of
the most profitable consequences of science as an “open system” of knowl-
edge, as opposed to rigid dogma, is that the future Laws of Nature will bear
as much resemblance to the “laws” we know today as the cellular telephone
does to smoke signals. Both sets of laws attempt to deal with and explain
the same world, but the latter set is much more sophisticated and compre-
hensive than the former.

Going Out of Our Mind

Do you believe that the sciences would have arisen and grown up if
the sorcerers, alchemists, astrologers and witches had not been their
forerunners; those who, with their promisings and foreshadowings,

had first to create a thirst, a hunger, and a taste for hidden and
forbidden powers? Yea, [and] that infinitely more had
to be promised than could ever be fulfilled?
FRIEDRICH NIETZSCHE

In a nutshell, psi has not been readily accepted by orthodox scientists
today because our predecessors, about three hundred years ago, found it ex-
pedient to “go out of their mind.” Their choice made a lot of sense at the
time, but the consequences now are forcing science and society to rethink
some basic assumptions. What were these assumptions, why did they arise,
and what do they have to do with understanding psi? The answers involve
reinterpreting the context of psi research. Parapsychology is not a mis-
guided search for bizarre mysteries, or a thinly veiled religious search for
the soul. Instead, psi research is the study of an ancient and still completely
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unresolved question: Is the mind causal, or is it caused? Are we zombies
with “nothing” inside, or are we self-motivated creatures free to exercise
our wills?*

MEDIEVAL TIMES

In the medieval Western world, all knowledge about nature was revealed
solely through the literal word of theological scripture. The world was in-
tensely personal, organic, capricious, meaningful, and teeming with super-
natural causes. People found themselves buffeted by unknown, unseen
causes attributed to disembodied spirits, or to divine agencies, or to God.:

Beginning in the sixteenth and seventeenth centuries, and attributed
primarily to Polish astronomer Nicolaus Copernicus, French philosopher
René Descartes, Italian astronomer Galileo Galilei, and English physicist
Sir Isaac Newton, a new way of understanding the world developed.*+ One
reason that this challenge was not instantly squashed by ecclesiastical au-
thority, as it had been many times in the past, was that society desperately
needed a major change. Growing economic pressures and stubborn power
struggles between monarchs and the church promoted this change, as did
the Black Death, or bubonic plague. The plague had ravaged most of Asia
and Europe during the fourteenth and fifteenth centuries, killing tens of
millions of people. Divine intervention was powerless to stop the scourge,
whole villages were decimated, and one-third of Europe’s population was
wiped out. Many people felt that there had to be a better way.

One of the central ideas allowed to develop under these pressures was
Copernicus’s heliocentric (sun-centered) theory of planetary motion, which
dethroned the earth as the center of the universe. This theory also chal-
lenged the common belief that human beings were at the center of the uni-
verse. Another key idea was Descartes’s distinction between matter and
mind—matter being characterized by involuntary activity and mind by vol-
untary activity. Descartes’s idea, called “dualism,” cracked the previously
unified world into two.

Galileo proposed a similar distinction, except that he added that cbjects
had both primary and secondary qualities. Primary qualities were objec-
tively measurable qualities such as weight, motion, and size. Secondary
qualities included color, taste, and heat, which were perceived and existed
only in the mind of the beholder. Primary qualities were considered to be
reliable and consistent and could thus be used as an empirical basis for sci-
ence. Galileo’s distinction eventually gave rise to the idea that primary qual-
ities were more “real” than secondary qualities.

And then there was Sir Isaac Newton, who in 1687 published his monu-
mental Philosophiae Naturalis Principia Mathematica. This work provided
the first adequate descriptions of gravity, the laws of motion, fluid mechan-
ics, the motions of the planets, the nature of light, and the phenomena of
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tides. Out of these ideas arose the first guiding principles of what is now
considered to be classical science. Perhaps most important were the ideas
of determinism and materialism: the universe operates according to a uni-
form set of impersonal rules of cause and effect, and the universe is com-
posed of material objects. Closely related to materialism was the notion of
reductionism, the assumption that physical objects and systems could be un-
derstood in terms of their parts.

The goal of the new science was to reduce objects to their elemental
parts and to discover the cause-and-effect rules that governed them. Other
ideas soon began to expand the power of these assumptions, including con-
cepts such as what is real is measurable, called positivism; there is an objec-
tive, real universe separate from and independent of the observer, called
realism; everything is ultimately made up of little particles, called atomism;
particles interact like colliding billiard balls, or like gears in a clock, called
mechanism; once little particles are set on their way, we can in principle pre-
dict what they are going to do indefinitely in the future, called determinism,
and everything interacts only with its closest neighbors, and there is no ac-
tion at a distance, called localism.

These innocent-sounding proposals were, of course, vigorously attacked
by the church, because theologians feared that such ideas would eventually
undermine their authority. It turns out they had good reason to be afraid. In
the intervening three centuries, the church lost basically all its previously
held authority to state the “truth” about nature, and science gained unchal-
lenged authority, not only for the physical world, but for most explanations
having to do with the mental world as well.

This change in worldview proved to be extremely influential both within
and outside of science. It reshaped the way people thought about them-
selves, about society, government, art, music, and just about everything
else. This is when modern liberal-democratic concepts arose, and when the
nation-state was “invented.” It marked the end of the Middle Ages. But this
was also when existential philosophy was born. The profound impact of the
new secular view of nature was captured by the nineteenth-century German
philosopher Nietzsche in his famous phrase: “God is dead.”

THE DISENCHANTMENT OF NATURE

Figure 15.1 illustrates how the personal, organic, purposeful world of me-
dieval scholastic authority was split into two worlds after Copernicus,
Descartes, Galileo, and Newton. The side of the world claimed by science
involved concepts like matter, objective measurement, impersonal, value-
free, and eventually, “reality.” The other side of the world was claimed by
philosophy and religion, and it included concepts like subjective, personal,
purposeful, value, and eventually “illusion,” in the sense of being less real
than the hard-core world of science.
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Figure 15.1. The progressive disenchantment of Nature.

The long-held worldview of an organic, personal, holistic place of be-
longing and meaning was increasingly fractured into a new worldview that
was inorganic, impersonal, isolated, and without meaning. The medieval
metaphor was of the universe as a “great organism.” After the scientific rev-
olution, that metaphor was replaced by one of a “great machine.”

As science attained unprecedented power through its ability to predict
and control certain limited aspects of nature, it also began to overshadow
our understanding of ethics and values. History has shown that decisions
affecting millions were made on the basis of industrial expediency, techno-
logical imperatives, and economic pressures. Just as the absolute power
held by the church for centuries had been seductive, the growing power of
science had seduced as well.* These seductions were not new, of course, but
through science the power of individual whims, which once affected only
localized fiefdoms, could now extend to the entire world.

A NEw WORLDVIEW

The new assumptions about the proper way of studying nature proved to be
wildly successful, and led to an explosion in our understanding of the uni-
verse. In fact, the new worldview was so successful in describing the physi-
cal world, and in allowing us to create televisions and jet aircraft, that today
most people take these assumptions as unquestionably self-evident. That is,
we assume that because we can hold a two-inch color TV set in the palm of
our hand, then the principles of determinism, positivism, reductionism,
and so on, can explain everything.

This is a reasonable assumption. But keep in mind that Lord Kelvin
(William Thomson Kelvin), a prominent British mathematician and physi-
cist of the late nineteenth century, was so satisfied with the astonishing rate
of progress in physics in his day that he confidently predicted that the rest
of physics would soon consist of little more than mopping up a few minor
problems on the horizon. Little did he know that those minor problems,
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which included the nature of something called “blackbody radiation,” the
“photoelectric effect,” and the absence of a presumed universal “aether,”
would completely revolutionize physics over the next few decades. As the
philosopher of science Thomas Kuhn wrote:

Mopping-up operations are what engage most scientists throughout their
careers. . . . Closely examined, whether historically or in the contemporary
laboratory, that enterprise seems an attempt to force nature into the pre-
formed and relatively inflexible box that the paradigm supplies. No part of
the aim of normal science is to call forth new sorts of phenomena; indeed
those that will not fit the box are often not seen at all.”

The problem is that over time, it was completely forgotten that those
guiding principles—the metaphysical assumptions underlying science—
were never intended to describe everything, especially not the workings of
the mental world. But because they were so successful, the mind as de-
scribed by modern science and the mind that we directly experience have
diverged to such a degree that they are almost entirely incompatible. Many
scientists were not particularly pleased with the direction that science had
taken. As William James wrote in the late nineteenth century:

This systematic denial on science’s part of personality as a condition of
events, this rigorous belief that in its own essential and innermost nature
our world is a strictly impersonal world, may, conceivably, as the
whirligig of time goes round, prove to be the very defect that our descen-
dants will be most surprised at in our boasted science, the omission that
to their eyes will most tend to make it look perspectiveless and short.?

GoiNG WAY OuT oF OUR MIND

About forty years ago, the growing incompatibility between the inner world
of personal experience and the outer world described by science resulted in
the aberration called “behaviorism.” This was the main approach to psy-
chology from the 1930s to the 1950s. Popularized by Harvard psychologist
B. F. Skinner, behaviorism taught that the mind, our experiences, and our
personal awareness were meaningless illusions. This viewpoint, which
dominated psychology for decades, argued that the concept of mental “au-
tonomy”—meaning the mental ability to initiate, originate, or create—was
equivalent to the outdated and superstitious notion of “miraculous.” Ac-
cording to Skinner, “A scientific analysis of behavior dispossesses au-
tonomous man and turns the control he has been said to exert over to the
environment.”

In other words, science had evolved into the absurd position of the
mind denying its own existence. Science had effectively lost its mind.
Under this worldview, as the physicist Steven Weinberg put it, “The more
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the universe seems comprehensible, the more it also seems pointless.”
One of the problems with the classical scientific worldview is that people
want to believe that they are more than mere machines, but given the pow-
erful arguments provided by science, “it has been extremely difficult to
state these convictions and feelings in an intellectually defensible way.”"
Despite our wishes, if it turns out that (classical) science is correct, and we
really are walking, talking zombies, then humankind will be “compelled
either to surrender what we call its humanity by adjusting to the real world
or to live some kind of tragic existence in a universe alien to the deepest
needs of its nature.”"

We can't really blame the behaviorists for losing their minds. Mind and
matter certainly seem to be very different creatures. The mind thinks, it isn’t
located in space, it’s concerned with values, it has free will, it’s driven by
purpose, it’s private, and everything we personally know is through the
mind’s direct, conscious experience. By contrast, as far as we know matter
doesn’t think; it’s localized in space; it’s value-free, determined, purpose-
less, objective; and all knowledge about it is inferred by our mind.

So how can we have two such different things in the world? After five or
six thousand years of mulling over this question, philosophers have come
up with three general possibilities: dualism, materialistic monism, and
transcendental monism.®

Dualism says that mind and matter are both primary: neither causes the
other; they both just exist. Matter-energy questions are studied with the cur-
rent tools of science, but mind-spirit knowledge must be explored in ways
more appropriate to it. They are two complementary kinds of knowledge,
and two quite different kinds of basic components in the universe. This po-
sition is held by some philosophers and scientists.

Materialistic monism says that matter causes mind, that the mind is es-
sentially a function of the activity of matter in the brain. The basic stuff of
the universe is matter and energy. We learn about reality from studying the
measurable world. Whatever we learn about the nature of the mind must
ultimately be explained as the operation of the physical brain. This is a pop-
ularopinion among neuroscientists.

Transcendental monism says that the mind is primary, and in some sense
causes matter. The ultimate stuff of the universe is consciousness. The
physical world is to the greater mind as a dream is to the individual mind.
Consciousness is not the end-product of material evolution; rather con-
sciousness was here first. This idea is popular with those who are attracted
to Eastern philosophical views.

PrROBLEMS WITH THE USUAL VIEWS

Unfortunately, there are problems with each of these ideas. If mind and
matter are fundamentally different, as dualism maintains, then how do they
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interact? How does spatially bound matter interact with something that is
nonspatial> How does purposeless matter interact with purposeful mind,
or value-free with value-laden? Also, why should everything we know be ex-
plainable in physical terms except for this one tiny piece of the universe in-
side our heads called the mind? And, “what sort of chemical process can
lead to the springing into existence of something nonphysical? No enzyme
can catalyze the production of a spook!”*s

Materialistic monism attempts to avoid the problems of dualism by as-
suming that experience is not made of spooky minds but of brains. In
doing so, however, it creates another problem: if the mind is an evolved
form of matter, then it presumably exists because it offers some survival
value. But no one has the slightest idea what this survival value might be,
because the brain as an organic computer seems to work perfectly well
without requiring conscious awareness. We also know that a vast amount
of mental processing and decision making goes on without conscious
awareness. These facts have given rise to vigorous debates about “zom-
bies.” That is, a seriously debated contemporary theory of consciousness—
meaning self-awareness—is that it is an illusion, and that really nothing is
happening inside the head. This seems to be a throwback to outdated ideas
of behaviorism, because without conscious awareness no one would be
worrying much about mind and matter in the first place. Nevertheless,
such discussions continue to fill hundreds of pages in scholarly journals.

Finally, transcendental monism doesn’t offer much insight into the prob-
lem because it explains the mystery of mind and matter by referring back
to the mystery of mind. So, after thousands of years of the best minds
thinking about what a mind is, we have the concepts of dualism, which
doesn’t make much sense, materialistic monism, which doesn’t fit our
personal experience, and transcendental monism, which has a problem of
circular reasoning.”

Does it make any difference which interpretation is correct? In practical
terms, it hardly seems to matter—we would still have televised sports
events, barbecues, and movies. But from the scientific and theoretical per-
spective, when two fundamental elements of the universe—mind and mat-
ter—are staring us in the face and no one can explain how they coexist, this
gives us a strong signal that some of our usual assumptions about the na-
ture of reality are probably very wrong.

There is also an important pragmatic reason for being concerned about
how we think about mind and matter. The scientific models built up over
the past few centuries imply that human beings are basically nothing but
machines. For example, the late Carl Sagan wrote, “The workings of the
brain, what we sometimes call mind, are a consequence of its anatomy
and its physiology and nothing more.”” And Marvin Minsky, the MIT pio-



Metaphysics 257

neer in artificial intelligence, wrote, “What is the brain but a computer
made of meat?”

Many people believe that Sagan and Minsky were right, because if you
watch the nightly news on television you’ll certainly see many people being
treated like machines. When a machine is worn out, we toss it in the trash.
Machines don’t have any intrinsic meaning, and they certainly don’t have
feelings, or values, or ethics. This is a rather depressing picture, but the sci-
entific worldview is the closest thing we have to an accurate account of real-
ity, so perhaps that’s just the way it is.

THE RiISE oF “NOTHING BuT-1sM”

Of course, “that’s just the way it is,” assuming that the scientific worldview
is both correct and complete, because it’s that worldview that gave rise to
the idea that the mind is nothing but a machine in the first place. The princi-
ple of “nothing but-ism” is an inevitable consequence of the classical scien-
tific worldview. It means that chemistry is nothing but physics, biology is
nothing but chemistry, psychology is nothing but biology, and so on, up the
line. This view is directly based on the assumptions of materialism, mecha-
nism, and reductionism.

One of the most important features of nothing but-ism is that causation
flows strictly “upward,” starting from physics. That is, chemistry is caused
by physics, biology is caused by chemistry, and so on. This is why the mind
is seen as nothing but a computer made of meat. All the action starts at fun-
damental physics, and by the time the activity reaches the mind, it has all
been determined through the operations of physics, chemistry, molecular
biology, anatomy, and so on.

Are the Classical Assumptions Correct?

Fifty years ago it would have been pointless to argue with the basic assump-
tions of science. They were simply too successful in explaining just about
everything in the physical world. Today, however, something very odd is
happening. New advancements in science are beginning to dissolve every
single one of those assumptions.” For example, we can no longer assume
that positivism (what is real is measurable) is always valid, because statisti-
cal mechanics and the Heisenberg Uncertainty Principle taught us that not
all aspects of the world are directly observable or measurable. How did this
come about? Psychologist Ken Wilber has suggested a possible reason:

When the universe is severed into a subject vs. an object, into one state
which sees vs. one state which is seen, something always gets left out. In
this condition, the universe “will always partially elude itself.” No observ-
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ing system can observe itself observing. The seer cannot see itself seeing.
Every eye has a blind spot. And it is for precisely this reason that at the
basis of all such dualistic attempts we find only: Uncertainty, Incom-
pleteness!®

So positivism was undermined as soon as Descartes split the world in
two, although he didn’tknow it yet. Materialism was cast into doubt by Ein-
stein’s equivalence of matter and energy. Later, general and special relativ-
ity, quantum mechanics, chaos theory, and dissipative systems theory all
directly undermined the assumptions of positivism, mechanism, determin-
ism, and realism.” The assumptions were also challenged by new ideas in
developmental biology, psychology, sociology, and medicine. Classical sci-
entific assumptions simply do not account for how mind-body interactions,
biofeedback, or the placebo effect works.

A Co1r1APSING THEORETICAL NETWORK

Scientific hypotheses are embedded in a theoretical network consisting of
assumptions about what it means to observe a phenomenon, the “basic
laws” of the observer’s scientific discipline, the accepted scientific tech-
niques used in that discipline, and assumptions about the basic nature of
reality. As these networks develop over time, they establish the power be-
hind commonsense beliefs and can withstand all sorts of insults by the oc-
casional odd observation. But when observations begin repeatedly to violate
commonsense beliefs, that means that something in the theoretical net-
work is incomplete or even false.

If we have sound evidence suggesting that something in the network is
false, there is no way to tell precisely where the false part is, so we have to
reconsider all the parts, including the hidden assumptions. As philosopher
Patricia Churchland has argued, “Even our . . . convictions about what it is
to acquire knowledge and about the nature of explanation, justification, and
confirmation—about the nature of the scientific enterprise itself—are sub-
ject to revisions and correction.”

In other words, if the placebo effect, or intuition, or out-of-body experi-
ences, or psi, all seem a little odd, that may be because of mismatches be-
tween what the theoretical network predicts and the true nature of the
world. The easy thing to do is to disregard the anomalous observations.
Some skeptics have been highly motivated to take the easy route.

RisiNG DouUBTS

To demonstrate how much we take for granted, even with our basic as-
sumptions about straightforward, rational logic, imagine the following sce-
nario: We are passing farm animals through a gate that only lets horses
through and rejects all cows. Now we take the horses that made it through
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the first gate and pass them through a second gate that only lets through
black animals and rejects all white animals.

Logic tells us that only animals that are both horses and black can pass
through both gates. To our surprise, about half of the animals that make it
through both gates turn out to be white cows! This seems completely
ridiculous, and would be instantly dismissed as a mistake, except that the
world at the quantum level actually does operate this way. If we assumed
that elementary particles were like tiny versions of black and white horses
and cows, we would be wrong!* If we assumed that psi was like another
version of ordinary perception, we might be wrong!

Consider a profound mystery in biology that is not accounted for by clas-
sical assumptions: The average neuron consists of about 8o percent water
and about 100,000 molecules. The brain contains about 10 billion cells,
hence about 10 molecules. Each nerve cell in the brain receives an average
of 10,000 connections from other brain cells, and the molecules within
each cell are renewed about 10,000 times in a lifetime. We lose about 1,000
cells a day, so the total brain cell population is decimated by about 10 mil-
lion cells, losing in the process some 100 billion cross-linkages.

“And yet,” as P. A. Weiss writes, “despite that ceaseless change of detail
in that vast population of elements, our basic patterns of behavior, our
memories, our sense of integral existence as an individual, have retained
their unitary continuity of pattern.”» All of the material used to express that
pattern has disappeared, and yet the pattern still exists. What holds the pat-
tern, if not matter? This question is not easily answered by the assumptions
of a mechanistic, purely materialistic science.

The British philosopher and mathematician Alfred North Whitehead ar-
gued that even evolutionary philosophy, itself founded on classical princi-
ples, is inconsistent with the assumption of materialism:

The aboriginal stuff, or material, from which a materialistic philosophy
starts, is incapable of evolution. This material is in itself the ultimate sub-
stance. Evolution, on the materialistic theory, is reduced to the role of
being another word for the description of the changes of the external re-
lations between portions of matter. There is nothing to evolve, because
one set of external relations is as good as any other set of external rela-
tions. There can be merely only change, purposeless and unprogres-
sive. ... the doctrine thus cries aloud for a conception of organism as
fundamental to nature.*

BIDIRECTIONAL CAUSATION

Challenges to the classical assumptions, which are appearing in many disci-
plines, suggest a new concept of causation, proposed most recently by Nobel
laureate Roger Sperry. In Sperry’s view, causation “flows up” as in standard
reductionism, but it also “flows down.” The emerging view says that we can-
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not predict all known chemical properties based on what is known about
physics, we cannot predict all biological properties based upon chemistry,
and so on. According to Sperry, science cannot claim to be complete until it
recognizes “inner conscious awareness as a causal reality.”*

Until very recently, such a suggestion would have been considered a se-
rious heresy because it overrides the assumption of strict reductionism.
Unfortunately for orthodoxy, the accumulating evidence is demonstrating
that downward causation also exists. Perhaps the field best known for
studying this form of causation is “psychoneuroimmunology,” the study of
mind-body interaction at the biochemical level.

Under a strict reductionist viewpoint, the idea of mind-body interactions
does not make sense, because under that view we cannot reduce chemistry
and physics to anything but matter. This is why most medical researchers
in the 1950s considered psychoneuroimmunology a ridiculous fantasy.

EXAMPLE OF DOWNWARD CAUSATION

Let’s say you see a car moving along the street. Someone asks, Why is that
car moving? From the physical level of the scientific hierarchy, the causal
explanation goes something like this: Exploding bits of gasoline in the
cylinders of an engine create hot gases. These cause pistons to move, which
in turn impart torque to a drive shaft. This causes the shaft to move, which
causes the wheels to turn, and so on. A chemist might say that the car is
moving because of the action of certain molecular bonds brealing during
the combustion process. A neuroscientist might say that the car is moving
because someone’s leg muscle contracted in a specific way, thus pressing
the accelerator pedal. A psychologist might talk about how the driver
wanted to go somewhere. A sociologist might talk about the creation of sub-
urbs. And so on.

Where does the ultimate cause lie? There is none. It is distributed every-
where at every level of the explanatory hierarchy, all at once. One view sees
causation flowing “up” from the exploding droplets of gasoline and another
sees causation flowing “down” from the driver’s volition. Neither view is
more correct; instead, these causal flows are truly complementary descrip-
tions of the same event.

But notice something very interesting here. Downward causation would
appear to be teleological, that is goal-directed or purposeful, to the levels
below the “source” of the causation. Thus, if we were the car’s tires in the
example just discussed, the “primal cause” that would make us move would
be outside our scope of understanding. However, a few “maverick” tires
among us might profess faith in some sort of “higher power,” directed by a
great and divine “driver” who had the supernatural quality known as “voli-
tion.” We could never understand all the complexities of the driver’s voli-
tion, or even conceive of engines, gasoline, and sociological causes, but we
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might come up with a few fancy mythologies that tried to explain those ob-
servations from the only perspective we could understand.

DowNWARD CAUSATION AND PsI

What does the idea of causation flowing up and down a hierarchical model
of the world have to do with psi? It allows for the conventional but ex-
tremely powerful reductionistic explanations of many natural phenomena.
And it allows for all the methodology and rigor of conventional science. But
it also allows for the existence of effects that appear to be driven by higher
purposes. It allows us to expect that events at higher levels of the hierarchy
can cause effects at lower levels. It provides a way of thinking of how the
placebo effect can work, how deep hypnosis can significantly alter body
chemistry, and why something as ephemeral as wishing might produce
meaningful coincidences in the objective world.

This bicausal model also begins to heal or “re-member” the undifferenti-
ated nature of the world. The hierarchies mentioned so far are only a thin
slice of a continuous spectrum of hierarchies. A slightly more comprehen-
sive model might place quantum or subquantum physics at the bottom and
“spirit” or “superspirit” at the top. Causation would flow up and down the
entire hierarchy. There may even be parallel hierarchies that do not fit
within science, such as hierarchies of values and meaning. Perhaps causa-
tion sometimes flows “sideways” between these hierarchies.

It is important to emphasize that at the extreme ends of the hierarchy,
the world is completely undifferentiated. It doesn’t even make sense to
think in terms of commonsense reality at the extremes. For example, imag-
ine one of these hierarchical models as a model of how you fit into the
world. Certain parts of yourself—the ultimate energy that constitutes your
body at the lower end of the hierarchy, and the ultimate “spirit” that consti-
tutes your “essence” at the upper end—would be completely indistinguish-
able from anyone else’s body or spirit.

Is there any evidence that downward causation really exists in the
“higher” levels of this hierarchy? To identify such evidence we would need
to look for appearances of teleological effects. At the level of mind, there are
the obvious examples of psychoneuroimmunology, hypnosis, and the
placebo effect. Some forms of psi, and perhaps spontaneous remissions
and miraculous healing, may belong here as well. At a higher level, say soci-
ology, perhaps mass riots and our “field-consciousness” effects provide evi-
dence. Biologist Rupert Sheldrake’s idea of morphogenetic fields as well as
certain anomalous societal effects such as the UFO phenomenon probably
belong here.*

Higher still, at a global level, the concept of Earth as an organism, the
Gaia hypothesis, is a candidate.”” At the cosmological level, some of the so-
called neoastrological effects, such as Michel Gauquelin’s “Mars effect” or
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Jung’s archetypes, may reflect higher-level “order.”** At the “spiritual” lev-
els, perhaps we see signs of something lurking in the so-called perennial
philosophy and in cross-cultural spiritual traditions.*

YET ANOTHER PARADOX

Biophysicist Harold Morowitz pointed out an interesting cyclic paradox
about hierarchies in science. If we strictly follow the principles of classical
reductionism in an attempt to understand this mysterious property called
“conscious awareness,” we will soon discover that the ephemeral mind is
associated with a physical lump of tissue called the brain.

If we continue our reductionistic approach by closely examining brain
anatomy we will find that it is part of a central nervous system. Then as we
study this nervous system, we find that it is composed of billions of neu-
rons. And so we study neurons and discover that they are cells with certain
interesting inner structures. Continuing our search, we discover biological
molecules, and then biochemistry, and then elementary particles, and sub-
particles, and forces, and fields, and eventually, at the bottom of the known
hierarchy, the zero-point field of quantum mechanics. This reductionist
search is illustrated in figure 15.2.

connectedness
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Figure 15.2. A cyclic paradox.

The paradox is that the best scientific interpretations we have of the liv-
ingpart of this cycle—the mind, cells, and neurons—are hard-core materi-
alistic interpretations. This electrical event causes that synapse to fire, and
this network of cells creates that response, and so on. In other words,
there is no place for anything as abstract as “mind” in here. But by the
time we cycle around to what we might think would be the hardest of the
hard core, the hard physical matter of subelementary particles, we begin
to run into descriptions couched in terms of holistic, mushy-minded in-
teractions. Concepts like observation—a property of the mind—can no
longer be ignored. ‘
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In other words, there’s an unexpected role reversal: biologists begin to
sound like hard-core materialists, and physicists begin to sound like mys-
tics. Biologists studying living systems have enjoyed great success standing
apart from their object of study, while physicists studying dead matter have
been forced to adopt the idea that they are inseparable from their object of
study! As psychologist Ken Wilber put it:

Most branches of science remain today thoroughly and solidly dualistic,
hotly pursuing as they are the “objective facts,” but some of the “purer”
forms of science, such as physics and mathematics, and some of the
emergent sciences, such as systems theory and ecology, have dealt lethal
blows to several long-cherished dualisms. . . . Nevertheless, all of these
forms of science are relatively recent inventions, being hardly 300 years
old, and thus it is only in recent history that we have started to see the
elimination of the dualisms that have plagued Western thought for 25
centuries. There is no doubt that all sciences began as pure dualisms—
some, however . .. pursued their dualisms to the “annihilating edge,”
and for those scientists involved, there awaited the shock of their lives.”

The shock was that reductionism did not hold true when we got closer and
closer to the ultimate constituents of matter. In those realms, we were un-
able to maintain the subject—object distinctions required by the assumptions
of classical science, and holistic and mentalist concepts began to take over.

Where Does Psi Fit In?

When modern science began aboutthree hundred years ago, one of the con-
sequences of separating mind and matter was that science slowly lost its
mind. This split became painfully obvious about seventy-five years ago when
psychotherapy began to intensely embrace the value of personal experience
and behaviorism began to intensely deny the value of personal experience.

Parapsychology fits in this picture by straddling the edge separating the
mind-oriented disciplines such as clinical and transpersonal psychology
and the matter-oriented disciplines such as neuroscience and cognitive sci-
ence. Parapsychology explicitly studies the interactions between conscious-
ness and the physical world. It assumes that downward causation exists in
some form, and it assumes that scientific methods can be used to study this
middle realm in a rigorous way.

Thus, the persistent controversy over psi can be traced back to the found-
ing assumptions of modern science* These assumptions have led many
scientists to believe that the mind is a machine, and as far as we can tell,
machines don’t have psi. The problem is that most of the classical assump-
tions that originally spawned the idea of mind-as-a-machine have dissolved
in the wake of new discoveries. The old assumptions are transforming into
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new concepts that must take into account factors such nonlocality, quan-
tum logic, systems theory, downward causation, and an active role for the
mind. The new concepts will not be easy to accept, for as Sir James Jeans
put it in 1948, musing about the perplexing implications of quantum the-
ory, “The concepts which now prove to be fundamental to our understand-
ing of nature . . . seem to my mind to be structures of pure thought, . . . the
universe begins to look more like a great thought than a great machine.” Is
the universe a great thought? Is the universe conscious?

Today, some scientists believe that we are once again ready for a minor
mopping-up operation. We’re just about ready to close the book on the ulti-
mate theory of everything. But just as there were a few clouds on the horizon
at the close of nineteenth century, they are again approaching as the twenty-
first century dawns (figure 15.3). The problem this time is that the clouds are
immense and are gathering quickly, and they portend a major storm.
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Figure 15.3. A few clouds have appeared on the horizon of 21st century science.

Raising Consciousness

One consequence of the changes under way in our metaphysical assump-
tions is that previously taboo topics, like the nature of human consciousness,
are rapidly becoming mainstream. Consciousness, primarily referring to
self-reflective awareness, is not merely a scientific curiosity. It is literally the
source of everything we know.* Without consciousness, it is doubtful that
any aspect of our modern civilization would have developed, and even if it
had, we wouldn’t know it!

As Nobel laureate Erwin Schrodinger described it, “Consciousness is
that by which this world first becomes manifest, by which indeed, we can
quite calmly say, it first becomes present; that the world consists of the ele-
ments of consciousness.” And yet, we know virtually nothing about what
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consciousness is, or how it works, or even what it is for. According to Nobel
laureate Eugene Wigner, “We have at present not even the vaguest idea how
to connect the physio-chemical processes with the state of the mind.”¢ Per-
haps physicist Nick Herbert put it best:

Science’s biggest mystery is the nature of consciousness. It is not that we
possess bad or imperfect theories of human awareness; we simply have
no such theories at all. About all we know about consciousness is that it
has something to do with the head, rather than the foot.”

One way of gauging the accelerating interest in consciousness is to ex-
amine how many books have been published on this topic, and when. Fig-
ure 15.4 shows the percentage of all books published between 1800 and
1990 with the words psychology and consciousness in their titles.’® The bars in
figure 15.4 add up to 100 percent for each category. We see that more than
50 percent of all books ever published with “consciousness” in the title have
appeared since the 1980s. Books with “psychology” in the title show a simi-
lar rise, but not as dramatic an increase as “consciousness” (because books
on psychology have been published over a longer timescale).

As interest in the topic of consciousness heats up, there has been a cor-
responding increase in the number of books published on parapsychologi-
cal topics.’® Figure 15.5 shows that more than 50 percent of all books ever
published on parapsychology have appeared since the 1970s. The dip in
parapsychology and psychology books published in the 1930s, 1940s, and
1950s is probably related both to the rise in behaviorist psychology and to
limitations on publishing new books during World War II.
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Figure 15.4. Percentage of books published on psychology and consciousness
from 1800 to 1980.
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The New Metaphysics

We know that the assumptions of classical science are not adequate to un-
derstand psi, just as they are not adequate to understand consciousness. As
mathematician Sir Roger Penrose has pointed out, if a classical world is not
something that consciousness could be a part of, then “our minds must be
in some way dependent upon specific deviations from classical physics.”+
To help clarify the differences between the classical and the newly evolving
assumptions in science, philosopher of science Willis Harman proposed
the comparisons shown in figure 15.6.#

Orthodox “Separateness” Science

Proposed “Wholeness” Science

BASIC ASSUMPTION:

BASIC ASSUMPTION:

The universe is made up of fundamental
particles and quanta that are separate
from one another except for certain con-
nections made through fields.

The universe is a single whole within
which every part is intimately connected
to every other part.

The universe is scientifically understood
to be ultimately deterministic.

A deterministic universe stems from the
assumption of “separateness”; there is no
reason to expect it to be borne out in ex-
perience.

Nonnormal states of consciousness, dis-
sociation, and so on, are to be studied in
the context of the pathological. Con-
sciousness is a by-product of material
evolution and is an epiphenomenon with
no intrinsic meaning or purpose.

The entire spectrum of states of con-
sciousness, including religious experi-
ences and mystical states, has been at the
heart of all cultures. These states of con-
sciousness may be an important inves-
tigative tool, a “window” to other
dimensions of reality.
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Orthodox “Separateness” Science
BASIC ASSUMPTION!

Proposed “Wholeness” Science
BASIC ASSUMPTION:

Commonly reported experiences known
as “meaningful coincidences,” synchro-
nistic, and psychic, must ultimately have
a physical or psychological explanation or
be merely coincidence or fraud.

The question is not “how can we explain
telepathy?” but rather, “how can we ex-
plain why our minds are not cluttered by
all that information in other minds?” Not
“how can we explain psychokinesis?” but
rather, “how can we understand why our
minds have such a limited effect in the
physical world?”

There is no evidence for “drives” or “pur-
poses” in evolution. What appears as a
survival instinct is merely the result of
natural selection; any organisms that did
not have such a drive were selected out.
There is no scientific evidence for any-
thing in the universe resembling “pur-
pose” or “design.” The biological
sciences use the term “teleology” for con-
venience, but what it really means is that
those structures and behaviors were ones
that contributed to survival.

Humanbeings are part of the whole and
there is no justification for assuming that
“drives” such as survival, belongingness,
achievement, and self-actualization are
not also characteristics of the whole. Sim-
ilarly, since we experience “purpose” and
“values,” there is no justification for as-
suming these are not also characteristics
of the whole. The universe may be gen-
uinely, and not just apparently, purpose-
ful and goal-oriented.

A scientific explanation of a phenome-
non consists in relating the phenomenon
to increasingly general, fundamental,
and invariant scientific laws. Ultimate
scientific explanations are in terms of the
motions and interactions of fundamental
particles and forces.

There is no reason to assume that scien-
tific laws are invariant; it seems more
plausible that they too evolve. Hence, ex-
trapolation to the big bang may be sus-
pect. Evidence points to consciousness
either evolving along with, or being prior
to, the material world.

The truest information about objective
reality is obtained through the observer
being as detached as possible. A clear
separation can be maintained between
subjective and objective knowledge.

There is an ultimate limit to objectivity, in
that some “observer effect” is inevitable
in any observation. Understanding comes
not from detachment, objectivity, and
analysis but from identifying with the ob-
served, becoming one with it.

All scientific knowledge is ultimately
based on data obtained through the phys-
ical senses. Such information is ulti-
mately quantifiable.

Reality is contacted through physical
sense data and through inner, deep, intu-
itive knowing. Our encounter with reality
is not limited to being aware of messages
from our physical senses, but includes
aesthetic, spiritual, and mystical senses.

Figure 15.6. Comparisons of the classical and evolving scientific worldviews.
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Harman'’s comparisons reveal that the new metaphysics is shifting to-
ward—for want of a better term—a “mystical” worldview. Some scientists
will be suspicious of this interpretation, and yet what else are we to make of
the writings of Nobel laureate physicist Erwin Schrodinger:

I have . . . no hesitation in declaring quite bluntly that the acceptance of a
really existing material world, as the explanation of the fact that we all
find in the end that we are empirically in the same environment, is mys-
tical and metaphysical.+

Or of Albert Einstein, who wrote:

The most beautiful and most profound emotion we can experience is the
sensation of the mystical. It is the sower of all true science. He to whom
this emotion is a stranger, who can no longer wonder and stand rapt in
awe, is as good as dead.®

Some of the suspicions that scientists have about the concept of the mys-
tical almost certainly derive from its close association with religious doc-
trine. But that is not what Schrodinger, Einstein, James, and dozens of
other eminent scientists meant. They were talking about the nature and ex-
perience of interconnectedness.

INTERCONNECTEDNESS

Underlying the isolated world of ordinary objects and human experience is an-
other reality, an interconnected world of intermingling relationships and possibil-
ities. This underlying reality is more fundamental—in the sense of being the
ground state from which everything originates—than the transient forms and dy-
namic relationships of familiar experience.

This basic theme is as ubiquitous in physics as it is in ecology, econom-
ics, complexity theory, systems theory, social psychology, psychotherapy,
philosophy, and theology. For example, in systems theory, we find state-
ments like:

What [physicists] found is very much what an ecology portrays: a web of
cause and effect that has coherence, hidden order, inseparability, and
subtle connectively.+

And in physics:

Bell’s theorem shows that although the world’s phenomena seem strictly
local, the reality beneath this phenomenal surface must be superluminal
The world’s deep reality is maintained by an invisible quantum connection
whose ubiquitous influence is unmediated, unmitigated, and immediate.*
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And in philosophy:

The farther and more deeply we penetrate into matter, by means of in-
creasingly powerful methods, the more we are confounded by the inter-
dependence of its parts. Each element of the cosmos is positively woven
from all the others. . . . All around us, as far as the eye can see, the uni-
verse holds together, and only one way of considering it is really possible,
that is, to take it as a whole, in one piece.*

And in theology:

The Buddha compared the universe to a vast net woven of a countless va-
riety of brilliant jewels, each with a countless number of facets. Each
jewel reflects in itself every other jewel in the net and is, in fact, one with
every other jewel. . . . Everything is inextricably interrelated: We come to
realize that we are responsible for everything we do, say, or think, re-
sponsible in fact for ourselves, everyone and everything else, and the en-
tire universe.¥

Indeed, the name “uni-verse” suggests a connected whole, not a set of
isolated fragments. It would ordinarily seem that the relationship between
the motion of my fingers while typing and the display of the words on the
computer screen is closer than, say, “between either of them and the price
of yak milk in Tibet.”**

Butin the long run, the motion of my fingers, the computer display, and
the price of yak milk are indeed interrelated. We do not normally see or pay
attention to these interrelations, but the fact is that everything does interact
with everything else, and how much of an interaction is only a matter of de-
gree. Some may argue that the effects of these interactions are so minuscule
that for all practical purposes they can be ignored. But we should remember
that what is considered to be “practical” is determined by events that occur
on human time- and size-scales. Whether we notice it or not, the interac-
tions are still there. For example, what difference does it make if Wegener’s
continental drift theory is correct? On the human timescale it seems com-
pletely inconsequential. That is, unless we happen to live in an earthquake
zone, where it suddenly becomes critical to understand the minuscule
movements of huge chunks of the earth over very long periods of time.

DEEP INTERCONNECTEDNESS

The interconnectedness revealed by modern science and described in an-
cient doctrines suggests a richly connected network of physical variables in-
teracting like a shimmering weaver’s loom. But a more extended view of
interconnectedness, especially in light of psi, quantum field theory, and
general relativity, goes far beyond this physical metaphor. As both modem
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physics and ancient Buddhist doctrine suggest, “deep” interconnectedness
embraces everything, unbound by the usual limitations of time and space.

Recognition of the effects of mind in the act of observation forced the
founders of quantum theory to reconsider the commonly held assumption
of strict separations between mind and matter. This is the reconsideration
that eventually caused Sir James Jeans to conclude that “The universe be-
gins to look more like a great thought than like a great machine” and Sir
Arthur Eddington to agree that “The stuff of the world is mind-stuff.”s

Today, physicists and philosophers interested in the implications of
modern physics are explicitly putting consciousness back into the intercon-
nectedness soup. For example, physicist David Peat has written, “The uni-
verse appears as a single, undivided whole whose patterns and forms
emerge out of a ground, are sustained for a time, and then die back into the
field. . .. Consciousness too can be considered to arise out of a deeper
ground that is common to both matter and mind.”

DuaLrisTic CONUNDRUMS

Observations about deep interconnectedness raise the possibility that the
debate over how mind and matter interact may have been misconceived.
That is, we are probably not dealing with interactions between two dissimi-
lar entities, but with a single phenomenon. Likewise, the puzzling du-
alisms of subjective versus objective, inner versus outer, mind versus body,
all dissolve into illusions created and sustained by the nature of language.
These illusions are certainly compelling, but as systems theorist Sally Go-
erner wrote:

Interactive causality requires how, when, where and how-much ques-
tions instead of either/or questions. If you try to explore a deeply interac-
tive system with either/or thinking, you are likely to get a double-bind
answer and this results in both anger and confusion.”

Double-bind arguments are quite common in science and philosophy
and often reflect deep misunderstandings. The conundrum presented by
how two significantly different entities (mind and matter) interact suggests
that they are in fact one and the same. “The same” is not quite captured by a
metaphor like “two sides of the same coin,” for this perpetuates a false dis-
tinction. But it is also incorrect to imagine that mind and matter are literally
the same, since our experience of them is so different. Still, the metaphor of
two sides of a coin is close enough for our present purposes, provided we do
not forget that it is, after all, a metaphor.

As with the idea of interconnectedness, the idea that mind and matter
are part of a common whole has been observed across many scientific and
scholarly disciplines.* For example, in physics we find statements like:
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A human being is part of a whole, called by us the “Universe,” a part lim-
ited in time and space. He experiences himself, his thoughts and feel-
ings, as something separated from the rest—a kind of optical delusion of
his consciousness. (Albert Einstein)*

In biology:

Our growing scientific knowledge . . . points unmistakably to the idea of
a pervasive mind intertwined with and inseparable from the material
universe. This thought may sound crazy, but such thinking is not only
millennia old in the Eastern philosophies but arose again and again
among the monumental generation of [quantum theory] physicists in the
first half of this century. (George Wald)»

In systems theory:

Our bodies and minds are much more sensitively coupled and deeply in-
tegrated into a larger process than classical science imagined. We each
contain more information than was dreamt of in mechanistic philoso-
phy. . . . Mystical experiences may be a form of knowing arising from our
deep evolutionary entwinement with the world. (Sally Goerner)*

In philosophy:

Our ordinary conception of the world as a complex of things extended in
space and succeeding one another in time is only a conventional map of
the universe—it is not real. It is not real because this picture painted by
symbolic-map knowledge depends upon the splitting of the universe into
separate things seen in space-time, on the one hand, and the seer of
these things on the other. In order for this to occur, the universe neces-
sarily has to split itself into observer vs. observed. (Ken Wilber)”

And in religion:

That they all may be one; as thou, Father, art in me, and I in thee, that
they also may be one in us. (John 17:21, KjV)

But if all this is really true, and mind and matter are something like two
sides of the same coin, then surely there should be substantial evidence of
psi effects, both for mind-matter interactions and for distant perception.
There shouldn’t be just spontaneous, sporadic effects, but pervasive, persis-
tent, ubiquitous effects. As the philosopher C. D. Broad wrote:

If paranormal cognition and paranormal causation are facts, then it is
quite likely that they are not confined to those very rare occasions on
which they either manifest themselves sporadically in a spectacular way,
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or to those very special conditions in which their presence can be experi-
entially established. They may well be continually operating in the back-
ground of our normal lives.**

As we've seen, there is indeed evidence of psi operating “in the back-
ground”: spontaneous psi experiences are recorded in the tens of thou-
sands; many people who've paid attention to odd coincidences in their lives
report dozens of profoundly synchronistic episodes; thousands of con-
trolled laboratory experiments have measured psi; we've recently found
new hints of psi in the real world; and psi applications are being used every
day. There are probably many other effects that we haven’t named yet that
go completely unnoticed.

Mystical Mumbo Jumbo?

But hold on a minute, couldn’t all this talk about metaphysics be just “mys-
tical mumbo jumbo”? I don’t think so. Much has been written about the
mystical roots of modern science, and how the goals of science and mysti-
cism are strikingly similar. Both attempt to understand the world by search-
ing for unity in the apparent diversity of nature.

In spite of much being written on this topic, many contemporary scien-
tists—when presented with evidence that virtually all the founders of quan-
tum theory thought deeply about the relationship between science and
mysticism—adopt facial expressions that combine awe with contempt.
But whether we like it or not, the fact is that science and mysticism both
sprang from the same primeval urge to understand the world around us. As
a result, there are more similarities between the two than most people
know. Reneé Weber, a philosopher at Rutgers University, expressed the re-
lationship as follows:

In the beginning there was wonder and awe. These inspired the search
with which science and religion began. Originally they were one, untrou-
bled by the modern separation that would develop to decree that they be-
come distinct domains with uncrossable borders. In that separation, the
sense of wonder became science, the sense of awe, mysticism. . . . To this
day, science seeks the boundaries of nature, mysticism its unbounded-
ness, science the droplet of the ocean, mysticism the wave. . . . They share
the search for reality because, in their own way, both science and mysti-
cism look for the basic truth about matter and the source of matter.«

Weber suggests that the similarity between science and mysticism is a
common search for unity. Theoretical physicists seek this unity from the
“outside,” expressing their ideas in scientifically elegant proposals for a
“Grand Unified Theory” and a physical “Theory of Everything.” Mystics
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seek this unity from the “inside,” through the direct experience of oneness
with the universe. Weber raises the unexpected possibility that mysticism
may in a sense be more committed to the spirit of scientific exploration
than science itself:

It is mysticism, not science, which pursues the Grand Unified Theory
with ruthless logic—the one that includes the questioner within its an-
swer. Although the scientist wants to unify everything in one ultimate
equation, he does not want to unify consistently, since he wants to leave
himself outside that equation. Of course, with the advent of quantum
mechanics, that is far less possible than it was in classical physics. Now
observer and observed are admitted to constitute a unit. But the full
meaning of this has not yet caught up with most of the community of sci-
entists who, despite quantum mechanics, believe they can stand aloof
from what they work on.©

The Big Picture

After our lengthy detour through the metaphysics of science, we should
now have a better appreciation for how psi fits into the bigger picture. Psi is
our experience of the invisible interconnections that bind the universe to-
gether. Psi research is at the core of the new metaphysical foundations of
science, and psi experiments delve directly into holistic realms previously
described only by mystics and mythology. Where these explorations will ul-
timately lead is unknown. One thing we do know is that the direction we
are going is consistent with developments in many other scientific disci-
plines. The next chapter explores how some of these theories are converg-
ing and suggests what'’s ahead.
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IMPLICATIONS

When ascientiststates that something is possible, he is almost
certainly right; when he states that something is impossible,
he is very probably wrong.

ARTHUR C. CLARKE

So far, we've learned that the effects observed in
a thousand psi experiments are notdue to
chance, selective reporting, variations in
experimental quality, or design flaws. They've
been independently replicated by competent,
conventionally trained scientists at well-known
academic, industrial, and government-
supported laboratories worldwide for more than
a century, and the effects are consistent with
human experiences reported throughout history
and across all cultures. We’ve also learned that
one of the main reasons this evidence is largely
unknown is that psi effects do not fit the
preconceptions underlying conventional
scientific theories. In the last chapter, we saw
that a new metaphysics of science is now
emerging that provides new expectations and
perspectives about the nature of reality.

The theme in the last two chapters is the
implications of psi. We'll begin by considering
how leading-edge theoretical developments are
converging toward a scientific explanation of
psi; then we’ll look at what psi implies and what
the future may bring,
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Theory

Ihaveyet to see any problem, however complicated, which
when you looked at it in the right way, did not
become still more complicated.

PAUL ANDERSON

event so outrageous that its repercussions are still barely under-

stood—was quantum theory’s prediction and subsequent verifica-
tion of nonlocality. This idea challenged long-held classical assumptions
that objects separated in space are strictly isolated. Instead, nonlocality
shows that physical objects that appear to be separate are really connected
in ways that transcend the limitations of space and time. This may seem
like a stark violation of common sense, but that is what the theory predicts
and the experiments show.

Even more shocking than the demonstration of nonlocality was the fact
that overturning centuries of commonsense assumptions took only a hand-
ful of experiments. The experimental coup de grice was a study in 1982
showing results that were “five standard deviations larger than the prediction
of [hidden variables theory),” the countertheory to the quantum prediction.*

An experimental result of “five standard deviations” greater than some
alternative hypothesis is equivalent to odds against chance of about 3.5 mil-
lion to 1. As we’ve seen, some individual psi experiments have produced re-
sults with odds against chance greater than a billion to one. And the odds
after combining thousands of psi experiments are astronomically beyond
that. So why was nonlocality accepted on the basis of a few studies, but psi
is not? The answer is that quantum theory had predicted nonlocality, and so
far, hardly anything predicts psi.

This is not to say that there are no theories of psi, for actually there are
many. They range from serious speculations in physics about the possibil-

One of the most shocking events in twentieth-century science—an
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ity of “advanced” electromagnetic waves carrying precognitive information,
to how enhancements to quantum mechanics would allow an observer to
mentally alter the physical probabilities of events.> There are psychological
speculations about how some aspects of the world may be driven by mental
concepts like goals and purpose. There are theories based on Eastern philo-
sophical concepts in which the world is primarily composed of Mind, which
gives rise to matter.

And there are dozens of other theories, including ideas based on the evo-
lutionary value of psi, on teleological (purpose-driven) concepts, and on
metaphysical, occult, religious, mystical, holographic, and other ideas.
Some theories are domain-specific, in the sense that they attempt to explain
effects observed in certain experiments without worrying about explaining
everything. Others try to be all-encompassing, to explain the big picture
without considering the details. A comprehensive survey of existing theo-
ries, none of which is completely satisfactory, is beyond the scope of this
book. But we can consider what an adequate theory must look like.

Toward an Adequate Theory

The whole of science consists of data that, at one time
or another, were inexplicable.
BRENDAN O’REGAN

What would a good theory of psi look like? First, the theory must be
compatible with what is already known with high confidence in physics,
psychology, and neuroscience. To ignore well-established principles in
these disciplines would guarantee that no one need take the theory of psi
seriously. An adequate theory of psi, however, will almost certainly have to
expand upon and synthesize aspects of certain puzzles in existing physical,
psychological, and neurological theories. This means that the existing theo-
ries in these disciplines will eventually be seen as special cases, applicable
only to certain, limited conditions rather than explaining all conditions.
Cross-disciplinary theories are exceptionally difficult to develop, but that’s
probably what psi will require. Systems theorist Irvin Laszlo has made a
good beginning.*

INFORMATION ACQUISITION

The theory will have to explain how information can be obtained at great
distances, unbound by the usual limitations of space or time. Here we must
point out that the existing laboratory data certainly suggest that psi effects
are completely independent of space and time, but there is not enough evi-
dence yet to state this with certainty.
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Such a theory must also explain, not only how one can get information
from a distance in space or time, but also how one can get particular infor-
mation. Because the evidence suggests that we can get specific, meaningful
information from anywhere or “any-when” that we can clearly specify, the
theory must account for why we are not overwhelmed with information all
the time. As suggested earlier, perhaps the same brain processes that pre-
vent us from being overwhelmed by sensory input also filter out the mean-
ingless chatter from elsewhere in the universe. Perhaps the same
unconscious perceptual filters that alert us to our name being called across
a crowded room allow us to become aware of events that are meaningful to
us on the other side of the planet.

In principle, clairvoyance could be used to “view” events on other planets
in other galaxies. But if the viewer did see some sort of alien intelligence,
unless that intelligence was extremely similar to human intelligence, it
would be perceived only with severe distortions. In fact, we could predict
based on what we know about the reality-shaping power of expectations,
that what is perceived with clairvoyance will be driven almost entirely by
prior beliefs. If a viewer expects to see aliens as angels, she almost certainly
will. If she expects to see demons, her perceptions will comply. Consider
too that many people have trouble assimilating into other human cultures
on this planet. Imagine the difficulties we would have, with our imperfect
psi perceptions, trying to perceive accurately what is going on in a truly
alien culture.

RANDOMNESS

The theory must explain how random processes can be tweaked by mental
intention. For example, while the results of random-number-generator
(RNG) experiments and the mass-consciousness studies using RNGs sug-
gest that the random bits are being mentally forced to change from purely
random to more orderly, in reality this is not so clear. A highly accurate
model of the RNG results, proposed by physicist Edwin May and his col-
leagues, is based on the idea that RNG effects are “caused” by precognition
rather than by any form of microforce.’ Other theorists familiar with the
RNG studies agree that what seems to be happening in mind-matter inter-
action phenomena is better described in terms of exchanges of information
rather than by the application of conventional forces.

Thinking in terms of information, and especially in terms of meaningful
information, which seems to be a necessary next step, immediately shifts
the type of theory from the hard, concrete world of forces and particles to
the more abstract world of ideas. Science is already comfortable with this,
since quantum theory is a purely mathematical, abstract theory and is also
one of the most successful physical theories in history.
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A theory specifically involving meaning will be more of a stranger to the
hard sciences, because most physical sciences do not deal with meaning.
And yet it appears that psi may require an explicit bridge between the physi-
cal and the psychological worlds. This is why an adequate theory of psi will
be not only cross-disciplinary, but also hierarchical in the sense discussed
in the previous chapter.

MIND-BODY SEPARATIONS

The theory of psi should explain phenomena associated with evidence sug-
gesting that something may survive bodily death. These phenomena
include apparitions, hauntings, out-of-body experiences (OBE), and near-
death experiences (NDE).®

Because almost all the evidence for these phenomena comes from un-
controlled, spontaneous cases—and thus was necessarily collected as after-
the-fact anecdotes rather than as controlled laboratory results—scientific
confidence that such effects are what they appear to be is very poor. That's
why they weren’t discussed in this book. Despite the profundity, hope, and
inspiration of the stories associated with these phenomena, the existing evi-
dence must be balanced against our strong motivations to wish for some
form of survival. We need to be especially careful in interpreting the evi-
dence for survival, given what we know about expectation bias, wishful
thinking, and self-delusion.

Still, an adequate theory of psi must address these phenomena because
one of the most striking things about OBE and NDE states is the possibility
that the mode of perception is clairvoyance. If this can be confirmed
through future experiments, it would be an exciting advancement. The
types of clairvoyance in OBEs and NDEs—if that is what is going on—seem
to be more vivid and they last longer than the perceptual experiences re-
ported by even the best remote viewers during “IBE” states (i.e., in-the-body
experiences).

POLTERGEISTS AND HAUNTINGS

The theory may need to account for poltergeist phenomena, which provide
the primary evidence for large-scale mind-matter interaction effects. Dis-
cussion of the evidence for these phenomena was beyond the scope of this
book, but a few good cases—all spontaneous, uncontrolled events—indi-
cate that the microeffects observed with RNGs may scale up into much
more powerful effects under certain conditions. The evidence suggests that
movements of objects, ranging from a cup to a desk, are not due *o “noisy
ghosts,” but to a human agent, typically a troubled adolescent.” However,
for the reasons mentioned above with regard to survival phenomena, scien-
tific confidence that such phenomena involve psi per se is poor.
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Preparing for a Theory

In preparing for a theory, one of the first questions is whether it’s likely that
we'll be able to understand psi through existing physical theories. In the
1980s, Halcomb Noble, deputy director of science news at the New York
Times, asked this question of Nobel laureate physicist Brian Josephson.

NOBLE: Are the rigors of hard science or quantum mechanics really com-
patible with investigations of the paranormal and what the intelligent
skeptic always regarded as the quackery of, say, the old professional
mind reader?

JOoSEPHSON: You ask whether parapsychology lies within the bounds of
physical law. My feeling is that to some extent it does, but physical law it-
self may have to be redefined. It may be that some effects in parapsychol-
ogy are ordered-state effects of a kind not yet encompassed by physical
theory.?

If existing theories are not adequate to explain psi, it’s useful to think of
possible metaphors for how psi might work. One proposal, suggested by
Princeton University aerospace engineer Robert Jahn and his colleagues, is
that just as a photon is both a particle and a wave, perhaps consciousness
too has complementary states.’ In ordinary states, the mind is more parti-
clelike and is firmly localized in space and time. This is supported by the or-
dinary subjective experience of being an isolated, independent creature.
But in unusual, nonordinary states of awareness, our minds may be more
wavelike, and no longer localized in space or time. This is supported by sub-
jective experiences of timelessness, mystical unity, and psi.

As with particle-wave duality, it is not the case that only one or the other
description is true, but both are true at the same time. The fact that we have
trouble thinking in terms of “both” rather than “either-or” says more about
the limitations of language than it does about the nature of reality. If our
minds have complementary characteristics, then perhaps we can be more
particlelike or more wavelike depending on what we wish to be, or what it is
suitable to be at the time, or what we are motivated to become.

As another metaphor, we know from nonlocal effects described in quan-
tum mechanics and from Einstein’s relativity of time and space that the uni-
verse is fundamentally interconnected. Because we are constructed out of
the same “stuff” as the rest of the universe, what if we were able to directly
experience that interconnectedness? Our description of it would probably fall
into one of two classes: a mystical experience or a psi experience. In the for-
mer case, without maintaining any particular perceptual focus, or perhaps
while intending to widen the perceptual field, we might sense a completely
undifferentiated connection to all things. Particulars would dissolve into a
sparkling loom of patterns and connections, all being influenced by, and in-
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fluencing, each other. We would “know” the movements and meaning of
everything. This is how a typical mystical experience is described.

In the latter case, just as a mother pays constant attention to her baby
even when her conscious mind is asleep, perhaps each mind also pays at-
tention to loved ones, or to meaningful events, regardless of where the
people or events happen to be. If something important happens to those
people, especially life-threatening events, the interconnected part of us “rec-
ognizes” thatthis is useful information and brings it to our awareness. This
is reminiscent of a scene from the movie Star Wars in which the Jedi knight
Obewan Kenobi senses a “disturbance in the force” when an entire planet is
cruelly destroyed. We are fully interconnected with all things, and we are
isolated individuals. Both.

Convergence

Beyond the metaphors, it turns out that some scientificdevelopments in re-
cent years suggest a way of thinking about psi that is also compatible with
mainstream scientific models. Four such developments are related to quan-
tum theory. All four run counter to common sense, all four were thought to
be theoretically possible but practically untestable, and all four have now
been empirically proved. Of principal importance here is that all four must
also be true to be compatible with what we know about psi.

The first, not surprisingly, is the idea of nonlocality itself. The second is
that quantum effects may be important to consciousness and biological or-
ganisms. The third is that information can be transmitted without expend-
ing energy. And the fourth is that information can be instantaneously
transmitted—the actual word that physicists use is “teleported”—from one
place to another, independent of distance. Let’s examine each in turn.

NONLOCALITY

In the 1960s, physicist John Bell mathematically demonstrated that accord-
ing to quantum theory, a pair of particles that were once in contact, but
have since moved too far apart to interact, should nevertheless instanta-
neously behave in ways that are too strongly correlated to be explained by
classical statistics. As Bell wrote in 1964, “there must be a mechanism
whereby the setting of one measuring device can influence the reading of
another instrument, however remote.”

What this means is that apparently separate particles would not really be
separate after all but remain connected regardless of how far apart they
were. This startling prediction—and even more startling confirmation—of
a fundamental property of the physical world greatly troubled Einstein, who
called the idea “spooky actions at a distance.” He proposed several ways to
get around the unexpected correlations, including the possibility that quan-
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tum theory was incomplete. Einstein imagined that there might be a “local
hidden variable” that would account for these apparent interconnections,
but experiments in the 1980s convincingly demonstrated that, as described
in an article in Science, “Local hidden variables theory is dead.”

It is tempting to extrapolate that the strange properties revealed by quan-
tum physics intrude into the “macroscopic” world we live in, but conserva-
tive physicists warn against this. The reason for their warning, however,
has more to do with what they consider to be reasonable than with what the
theories actually predict. As physicist David Lindley explained:

From a strictly mathematical point of view, light waves or photons that
travel backwards in time are just as legitimate as those that travel for-
wards. From a practical point of view, however, we disregard the back-
wards solutions. . . . It’s not that such a thing is intrinsically impossible,
but that the conditions to create it cannot realistically be achieved.”

But remember, as we saw in chapter 14, what is considered reasonable
and realistic is driven almost entirely by expectations, not by the mathemat-
ics underlying the theories. When we try to make sense of what a mathe-
matical theory like quantum mechanics means, we are immediately limited
by our expectations. If quantum theory predicts, and experiments prove,
that the world is in fact nonlocal, then what prevents us from imagining
that psi phenomena are our experiences of that connectedness? It is not the
theory that prevents us from doing so, but our ability to imagine a connection
from the theory to experience." The usual objections that “there is no evi-
dence” for psi have been discussed at length in earlier chapters, so there is
no need to argue this point.

Interpretation of existing theories may change when viewed in the light
of psi and nonlocality. For example, in the late 1980s, neuroscientist Ben-
jamin Libet conducted an experiment in which he asked his subjects to flex
a finger at the instant of their decision.” He monitored their brain waves to
see if the instant that the decision was made would be reflected by a change
in brain waves. On average, the volunteers took about a fifth of a second to
flex their finger after they mentally decided to do so, an expected time lag
for the brain to activate the neuromuscular system. But according to their
brain waves, their brains also displayed neural activity about a third of a sec-
ond before they were even aware that they had decided to move their finger!

Libet interpreted this result as evidence that our sense of free will in de-
ciding what we do may be unconsciously determined before we are con-
sciously aware of the decision. If mental intention, which is connected to
our most intimate sense of personal expression, actually does begin in a
part of the brain that is outside our conscious reach, then perhaps all our
behavior is completely determined by processes outside our control. This
has led to the idea that most of “free will” is an illusion, and that despite the
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persuasive power of the illusion, we are really something like animated
zombies, with “someone” or “something” else controlling the strings (i.e.,
we reflexively react to changes in the environment much as an amoeba re-
flexively reacts to touch or heat).

Another interpretation, however, is that the act of mental intention really
is controlled by our conscious self. Perhaps the third of a second anticipa-
tion of this intention observed by Libet is equivalent to the presentiment
“presponse” observed in the experiments described in chapter 7. That is, if
we don’t disregard the “backwards solutions” of our physical theories and
allow for the possibility of signals traveling backward in time, then what
Libet saw may be the brain’s presponse to its own decision taking place a
third of a second in the future.

Note that this interpretation does not automatically imply a dualistic sep-
aration of brain and mind. It could equally suggest that the usual assump-
tions of strict time-synchronization between the conscious mind and the
brain may be too restrictive. Perhaps nonlocality in space-time simply blurs
the meaning of “now” such that in certain experiments “now” seems to be
in the future or in the past.

QuanTUuM Biorocy

Recently proposed physical theories of consciousness suggest that quan-
tum processes in the brain may be responsible for some of the more puz-
zling aspects of consciousness, including the unitary sense of self, the
sense of free will, and nonalgorithmic “intuitive” insights. Proposed in vari-
ous forms by a number of prominent scientists, among them physicist
David Bohm, physiologist Karl Pribram, Cambridge University Nobel lau-
reate Brian Josephson, Oxford University mathematician Sir Roger Pen-
rose, and neuroscientist Benjamin Libet, these theories predict that
quantum properties in biological systems may give rise to nonlocal, field-
like processes associated with consciousness.”

For example, Brian Josephson and physicist Fotini Pallikari-Viras from
the University of Athens have suggested that biological systems may take
advantage of quantum effects in unexpected ways.” This is because living
organisms differ from the “dead” matter studied in pure physics experi-
ments. I argue that as a result of this difference, especially an organism’s
ability to adapt to a changing environment and its ability to assign “mean-
ing” to what might otherwise appear to be random processes, organisms
can make use of non-locality. Josephson and Pallikari-Viras specifically refer
to examples of remote influences and connections as suggested “by experi-
ments on phenomena such as telepathy.”

Until recently, consciousness researchers generally dismissed proposals
such as Josephson'’s and earlier models by physicist Evan Harris Walker® be-
cause it was thought that nothing in the hot, sticky world of neurons could
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provide the quantum stability (technically called “coherence”) necessary to
support nonlocal effects. Quantum effects are usually observed only in the
artificially created worlds of the extremely small and cold, so it was thought
that nonlocal interactions could not exist in the relatively large, hot brain.

But in the 1970s, nanometer-sized cylindrical structures dubbed “cy-
toskeletal microtubules” were unexpectedly discovered in brain neurons.
For decades no one had any idea what purpose these tiny structures had.
Then in 1994, anesthesiologist Stuart Hameroff, from the University of
Arizona, proposed that the microtubules could be a possible site for quan-
tum effects in the brain.® They were about the right size to sustain quan-
tum coherence, and Hameroff was intrigued by the possible relationships
between consciousness and these previously overlooked microtubules.

As an anesthesiologist, Hameroff was in the business of making people
become unconscious, yet very little is known about what goes on in the
mysterious transition between conscious self-awareness and unconscious-
ness. Hameroff was also struck by how some of the more puzzling aspects
of consciousness resembled equally puzzling aspects of quantum proper-
ties. For example, the “unitary sense of self” resembles the properties of
quantum coherence and nonlocality; nondeterministic free will resembles
quantum indeterminacy; intuitive reasoning resembles quantum comput-
ing; and differences and transitions between pre-, sub-, and nonconscious
processes resemble how quantum possibilities become hard realities.*

Hameroff’s proposal has attracted great interest and critical discussion.
If it turns out that he is even partly correct, or if his proposal merely helps
others think about how quantum processes in the nervous system may be
related to consciousness, it opens the theoretical door for explaining how
nonlocal effects may manifest in consciousness. And if turns out that non-
locality does play a role in the workings of the brain, then something like
“quantum telepathy” would no longer be such a strange prospect.

INFORMATION WITHOUT ENERGY

Scientists and engineers have long assumed that a minimum energy re-
quirement is associated with transmitting information from one place to
another. Consider the information represented by words on a piece of
paper. To get the information from one place to another, one can, say, scan
the paper into a fax machine. This transforms the word-symbols into elec-
trical signals, which are then transmitted to another fax machine, where the
information is reconstructed. It takes energy to scan, transform, send, and
reconstruct this information.

But IBM physicist Rolf Landauer has shown in a recent article in Science
that, based on the ideas of quantum theory, there are in fact no theoretical
minimum energy requirements for transmitting a bit of information.” This
is an important development. Given that small amounts of information can
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precipitate huge reactions in biological systems, nonlocal biological effects,
even if infinitesimally small, could conceivably affect other biological sys-
tems at a distance. For example, the words “You have won a million dollars”
require very little energy to transmit, but the meaning of those words is suf-
ficient to cause a huge emotional response. Thus, the physical energy re-
quirements of sending meaningful “signals” are no longer a barrier in
considering how information may be obtained from a distance.”

QUANTUM TELEPORTATION

Other studies looking at applications of quantum nonlocality have shown
that it is possible to transmit information instantaneously by what is being
called “quantum teleportation.” In an article on this phenomenon in Sci-
ence entitled “To Send Data, Physicists Resort to Quantum Voodoo,”* sci-
ence writer Gary Taubes wrote:

.. . there is an area of physics that holds a vague resemblance to voodoo. It
involves one of the weirdest of quantum-mechanical paradoxes, in which
two particles can be created simultaneously with their internal quantum
states. . . . Quantum mechanics dictates that until a particular state is ac-
tually measured, it has no value at all. But when a measurement is made
on one entangled particle, its partner instantly takes on the opposite value,
even if it happens to be halfway across the universe at the time.

IBM fellow Charles Bennett, one of the developers of this quantum tele-
portation method, coined the comparison to voodoo. The odd property of
quantum “entanglement” (an aspect of nonlocality) establishes a connec-
tion between two particles in such a way that the “quantum essence of the
particle” can be passed from one to the other, as Bennett poetically ex-
pressed it, “like a curse passing from a lock of hair back to its original
owner.” As quantum researchers have recently shown, this quantum
voodoo can be put to work in ways that are less mysterious but no less
spooky. The quantum state of a particle can be “teleported” to another loca-
tion, along with all the information it embodies.*

This is no mere theorizing. It has been demonstrated by physicists at the
University of Innsbruck in Austria. According to physicist Paul Kwiat, from
the Los Alamos National Laboratory, in referring to the ability to instanta-
neously transmit this information, “It’s well . . . it's been teleported. It’s
completely true that you can’t access that information by any known mea-
surements. But the mathematics insist that ‘it really is there.” The link to
psi is that biological systems are exquisitely sensitive to certain kinds of in-
formation. Perhaps biological systems can both send and access teleported
information, in which case we would suddenly have a scientifically accept-
able (but still fundamentally mysterious) way to both perceive and influ-
ence objects at a distance.
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The Future Theory

As some of the stranger aspects of quantum mechanics are clarified and
tested, we're finding that our understanding of the physical world is becom-
ing more compatible with psi. An adequate theory of psi, however, will al-
most certainly not be quantum theory as it is presently understood. Instead,
existing quantum theory will ultimately be seen as a special case of how
nonliving matter behaves under certain circumstances. Living systems may
require an altogether new theory. Quantum theory says nothing about
higher-level concepts such as meaning and purpose, yet real-world, “raw” psi
phenomena seem to be intimately related to these concepts.

Quantum interconnectedness does tell us that perfectly ordinary “dead
matter” operates in remarkable ways that violate our commonsense notions
of how the world works. Given that we have only recently glimpsed the
strange properties of dead matter, we have every reason to believe that even
more remarkable properties of “conscious matter” remain to be discovered.
As physicist Nick Herbert said, “I think that Bell’s theorem [of nonlocality)
is remarkable. I hope I am alive when the first real theory of mind begins to
surface. I think it will make Bell’s theorem look like 5-finger arithmetic.”*

In considering the possibility that psi may be one of the major discover-
ies of the twenty-first century, Halcomb Noble of the New York Times wrote:

“No one understands quantum mechanics,” says Nobel Laureate Richard
P. Feynman. Its effects are “impossible, absolutely impossible” to explain
based on human experience. It may be equally true of ESP. It may exist.
It may be important to human and physical behavior. Yet it may not be
explainable until long after its discovery.*

In other words, if something is real, it can be put to use even if we don'’t
understand it very well. If this were not so, virtually none of the technolo-
gies and medical remedies we now take for granted would exist. We’ve seen
that government agencies, business, and medicine are already applying psi,
and that it is being explored by high-technology companies. But where is it
going? What are the future implications of psi?
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Implications

The only solid piece of scientific truth about which I feel totally
confident is that we are profoundly ignorant about nature. . . .
It is this sudden confrontation with the depth and scope
of ignorance that represents the most significant
contribution of twentieth-century science
to the human intellect.

LEwis THoMAS, THE MEDUSAAND THE SNAIL

have resolved a century of skeptical doubts through thousands of

replicated laboratory studies, and now that the evolving scientific
worldview is becoming increasingly compatible with psi, what’s next? What
is the future of psi? What does it imply about who and what we are?

We don’t know yet. Our most sophisticated scientific theories about the
way the world works have not caught up yet with these phenomena. In fact,
if tomorrow someone accidentally stumbled upon a satisfactory scientific
theory for psi, we might not even recognize it as such. But it’s not too soon
to ponder the broader implications. The experimental and scholarly re-
search have provided a few hints about what might be going on, and from
those hints we can speculate on psi’s significance.

One possibility is that psi will eventually be accepted by the scientific
community as little more than a curiosity, a psychological reflection of the
quantum interconnectedness of the universe. Possibly it will go no further
than that.

As discussed in the Introduction, however, when earth-shattering ideas
move from Stage 1, “it’s impossible,” to Stage 2, “it’s real, but too weak to be
important,” Stage 3 often follows. This is when the consequences of “it’s
real” begin to dawn on a new generation of scientists who did not have to
struggle through the blinders of past prejudices.

I believe it’s unlikely that Stage 2 will be the end of the story. Science has
already proved that psi can be effectively studied through conventional

What difference does it make if psi is real? Now that psi researchers
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methods, and I strongly suspect that breakthroughs in understanding are
far more dependent on society’s willingness to take these phenomena seri-
ously than on any inherent limitations in our ability to study psi. Such
breakthroughs could usher in an era of science and technology so star-
tlingly new that, from today’s perspective, it would look like pure magic.
Psi-based manipulations of the fundamental properties of space, time, mat-
ter, and energy would lead to unimaginable revisions of reality. This isnota
wild speculation, but a virtual certainty.

What we ultimately learn about psi, and what we do with it, depends pri-
marily on public interest. If enough people demand that resources flow into
psi research, then it is a good bet that we will learn quite a lot in fairly short
order, with significant progress measured in years or decades. If people are
ambivalent about what might be learned about psi, then the research will
remain on the fringe and progress will continue to be measured in half-cen-
turies or centuries. It’s that simple.

What PsiImplies. . .

After a century of slowly accumulating scientific evidence, we now know
that some aspects of psychic phenomena are real. The importance of this
discovery lies somewhere between an interesting oddity and an earth-shat-
tering revolution. At a minimum, genuine psi suggests that what science
presently knows about the nature of the universe is seriously incomplete,
that the capabilities and limitations of human potential have been vastly un-
derestimated, that beliefs about the strict separation of objective and subjec-
tive are almost certainly incorrect, and that some “miracles” previously
attributed to religious or supernatural sources may instead be caused by ex-
traordinary capabilities of human consciousness.

Together, these statements suggest that on the “implication scale” of
mere oddity to revolutionary, we are probably dealing with revolutionary. If
even one of these statements were widely accepted, it would cause huge re-
verberations in science, technology, society, and theology. Let’s consider
why in more detail.

... FOR PHYSsICS

It is almost an absurd prejudice to suppose that existence can only be
physical. As a matter of fact, the only form of existence of which we
have immediate knowledge is psychic [i.e., in the mind]. We might as
well say, on the contrary, that physical existence is a mere inference,
since we know of matter only in so far as we perceive psychic
images mediated by the senses.
CARL JUNG
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Physicists who have retained some humility in the face of nature’s myster-
ies are interested in psi because it implies that we have completely over-
looked fundamental properties of space, time, energy, and information.
Specifically, psi suggests that the conventional boundaries of space and
time can be transcended by the ephemeral concept of “the mind.” Theoreti-
cal concepts like advanced waves, time symmetry, and nonlocality—all of
which were thought of at one time as mere mathematical curiosities—may
actually exist and be directly experienced.

Overlooking fundamental properties is much more serious than it
sounds. Many basic scientific models and experimental techniques are an-
chored on assumptions that the fundamentals are in fact fundamental. If
they start slipping or crumbling, this threatens centuries of cherished and
fairly accurate theories of how things work. No wonder some scientists re-
sist psi so vigorously! While it is probably true that some fundamentals will
have to be revised, it is also quite clear that the revised worldview will not
change what we already know as much as recast it in a different light.

It may be that just as we were shocked to learn at the dawn of the twenti-
eth century that matter and energy were essentially the same, perhaps at
the dawn of the twenty-first century we are in the midst of discovering that
mind and matter are essentially the same. Something like this is already
present in the philosophical assumptions of materialistic and transcenden-
tal monism, and in Eastern philosophies, but perhaps a new “complemen-
tary monism” may evolve. This would allow mind and matter to arise out of
a common ground, enjoy intimate interactions with each other, and retaina
certain autonomy as well.

Psi effects on random-number generators suggest a particularly perilous
heresy for physics: quantum theory may not be complete. The RNG experi-
ments indicate, as physicist Helmut Schmidt wrote, that

the outcome of quantum jumps, which quantum theory attributes to
nothing but chance, can be influenced by a person’s mental effort. This
implies that quantum theory is wrong when experimentally applied to
systems that include human subjects. It remains to be seen whether the
quantum formalism can be modified to include psi effects, and perhaps
even to clarify the still somewhat puzzling role of the human observer in
the theory.’

Quantum theory has been one of the most successful physical theories
in history, but like any theory, it is an approximation of the world, not the
world itself. If ten years from now psi research convincingly demonstrates
that quantum theory is merely a special case of a more comprehensive the-
ory, then quantum physicists may be shocked, but it will come as no great
surprise to historians and philosophers of science.
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Incidentally, clairvoyance is normally thought of as the ability to perceive
across vast distances. We might imagine a future “Clairvoyant Space
Corps” tasked with exploring distant galaxies. Likewise, we normally think
of precognition and retrocognition as seeing across vast gulfs of time, and
may envision teams of Indiana Jones-like “time historians” who explore
ancient and future civilizations. We also imagine that mind-matter interac-
tion effects may someday be used to push atoms around, operate psychic
garage-door openers, and operate wheelchairs.

But it is equally possible that clairvoyance can allow us to see across in-
finitesimally tiny distances, that precognition can allow us to perceive infin-
itesimally brief times, and that mind-matter effects can allow us to push
entire planets around. These extremes may seem outlandish, but given that
we know almost nothing about the limits of psi, settmg any imaginative
limits at this point would be a big mistake.

And besides, there already is a fascinating bit of ev1dence that clairvoy-
ance can be used to see the infinitesimally tiny. A recent article by physi-
cist Stephen Phillips provides evidence that a century ago two clairvoyants
used psi to examine atomic and subatomic states. Their descriptions didn’t
make much sense at the time, or for many decades afterward. But now,
their descriptions bear a remarkable resemblance to the quark model of
particle physics and to superstring theory.* Perhaps the next great advance-
ments in our explorations of space, time, and energy will be through psi-
enhanced techniques.

. FOR B1oroGy

Psi raises numerous questions whose answers biologists can’t even guess
at yet: How does psi information “get into” aliving organism? Are there se-
cret senses we have overlooked? What are the limits of distant mental inter-
actions on living systems? Is psi an “invisible” carrier of information
among living systems? Is psi interconnectedness related to the unitary
sense of self in human beings, and the occasional oneness felt by groups
engaged in the same activity?

Does psi imply the existence of an even larger unity among human be-
ings, among all sentient creatures, or among all life? Does it serve any evo-
lutionary purpose? Is it an ability, a talent, a throwback to a more primitive
sense, or a glimpse of our future? Or is it “merely” a biological reflection of
the nonlocal nature of physical matter?

. FOR PsycHOLOGY

Psi offers a wealth of tantalizing hints about the nature of perception, mem-
ory, and communication. How much of the substantial lore about psi expe-
riences can be attributed to psi rather than to more prosaic explanations? Is
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hidden or unconscious psi actually more prevalent than we have thought,
and if so, what role does it play in ordinary human behavior? If we are not
as separate from one another as commonly believed, does psi play a role in
the behavior of groups, crowds, and society?

Psychological interest in psi is also related to the observation that “magi-
cal thinking” lies close beneath the veneer of the sophisticated modern
mind. Magical thinking refers to an organic worldview permeated with
meaning and deep, living interconnections. In contrast, much of modern
science has supported a worldview permeated with “nothing but” meaning-
less isolation.

Clinical psychologists know that the feeling of being fundamentally
alone quickly leads to anxiety, declining health, and depression. To main-
tain mental and physical health, not only as individuals but as societies, we
must believe and act as though we are living in a world that does have deep
meaning and personal value. Psi supports the concept of a deeply intercon-
nected “conscious universe,” not merely as a psychological coping mecha-
nism, but as reality. As science shifts toward a worldview that supports
rather than denies our deepest psychological needs, we can expect signifi-
cant beneficial consequences for society’s mental health.

...FOR SOCIOLOGY

We know that local pollution of the air, land, and sea spreads out and affects
the global ecology in many ways. The field-consciousness studies men-
tioned in chapter 10 suggest, as farfetched as it may seem, that there may
be a mental analogy to environmental ecology—something like an “ecology
of thought” that invisibly interweaves through the fabric of society. This
suggests that disruptive, scattered, or violent thoughts may pollute the so-
cial fabric in ways that extend far beyond local influences. That is, a single
individual harboring malevolent thoughts can directly affect those around
him because of his destructive or antisocial behavior. But his intent may
also spread out and indirectly “infect” and disrupt others at a distance.
Those disruptions may in turn spread out, like a multiplying “psi virus,”
until the infection encircles the globe. Perhaps periods of widespread mad-
ness, such as wars, are indicators of mass-mind infections.

There may also be the equivalent of a mass-mind “immune system” that
helps fight off psi viruses—brief, shining moments when intensely nurtur-
ing thoughts from a single individual, or groups of like-minded individuals,
may spread out and literally heal the world-mind. Perhaps periods of wide-
spread lucidity, like the period preceding the fall of the Berlin Wall, are in-
dicators of mass-mind healings. In general, the field-consciousness studies
suggest that thoughts may be less ephemeral or private than we normally
believe. One wonders what role the “mind of the world” plays in shaping
the evolution of global interconnectedness.
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. FOR PHILOSOPHY

Psi addresses the core of many age-old philosophical questions, especially
the “mind-body” debate and the nature of free will versus determinism. Psi
research empirically explores questions such as, What is the role of the
mind in the physical world? What is the nature of the objective versus the
subjective? Is the mind caused or causal? Is the mind fundamentally differ-
ent than matter, or are they the same?

As mentioned in chapter 15, a quick pass over contemporary ideas about
the nature of mind reveals that no current approach is entirely satisfactory.
Orthodox materialism helped spawn the nonsensical notion that the mind is
a meaningless illusion. A line of thought called functionalism argues that it
does not matter what mind is made of, all that matters is what it does. This is
a nice pragmatic approach, but it doesn’t help us understand what the mind
actually is. Dualism is haunted by the specter of a disembodied mind. Other
philosophical approaches are equally ambiguous, which is why the nature of
the mind has remained a hot topic of debate for several thousand years.

David Chalmers, a philosopher at the University of California, Santa
Cruz, has provided a pithy summary of four common approaches used to
explain consciousness. Chalmers says that they either “explain something
else, or deny the phenomenon, or simply declare victory, or find a neatly
ambiguous metaphor which sounds for an instant as if it might bridge
mind and matter.”

While consciousness is still a complete mystery, each approach to under-
standing it has offered a glimpse at what might be going on. The behavior-
ist camp showed that the mind is less private than previously supposed,
because much of its inner workings can be inferred through careful obser-
vation of behavior. The functionalists have proposed that some aspects of
mental functioning can be embodied in different ways, for example, as
fancy computer programs. Neuroscientists have demonstrated that much
of the mind’s information-processing capabilities can be understood as pat-
terns of activity in the brain. The dualists have pointed out that no compre-
hensive model of the mind can leave out subjective experience. “Identity
theorists” have suggested that the workings of the brain and the mind are
probably linked in some nonseparable way.

A recent twist on identity theory, called “naturalistic panpsychism” by
philosopher Michael Lockwood, suggests that a fundamental property of
the universe may be a self-reflective sense of “what it’s likeness.”* This
would allow a materialistic universe to contain the strange property of sub-
jective mind because “what it’s likeness” is built into the same fabric as
everything else. We are aware that we are constructions of matter and en-
ergy because awareness is fundamental to matter and energy.
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What psi offers to the puzzle about consciousness is the observation that
information can be obtained in ways that bypass the ordinary sensory sys-
tem altogether, and there may be ways of directly influencing the outer
world by mental means alone. At first, it may seem that by accepting the ex-
istence of psi we must immediately reject some of the strictly materialistic
and mechanistic proposals about the nature of consciousness, but this is
not so. With a concept like naturalistic panpsychism, everything proposed
by a hard-core, materialistic neuroscience is still perfectly compatible with
psi. All that is needed is the additional assumption that some aspects of a
fully interconnected universe can be directly experienced.

In any case, any future philosophical understanding of consciousness
that even presumes to be comprehensive must include the sorts of inter-
connectedness suggested by psi.

...FOR RELIGION

Much of the wonder and awe of traditional religions comes from stories of
miracles, which are used as dramatic illustrations of divine power. From a
parapsychological point of view, the great religious scriptures are encyclo-
pedic repositories of stories about psi effects—telepathy, clairvoyance, pre-
cognition, mental healing, and mind-matter interactions. For some people,
the scientific confirmation that psi is genuine may strengthen their reli-
gious faith, because if psi-like miracles are true even by secular standards,
then perhaps other messages in the scriptures may be true as well. For oth-
ers, the scientific study of psi is blasphemous because it “tests God.” This
latter opinion reflects a widespread belief that some things should not be
studied because there are some things we just shouldn’t know.

Psi may support the idea that there is something more to mind than just
the mind-body system. In particular, a mind that is less tightly bounded in
space or time than expected by traditional scientific models might be able to
communicate with persons from the past or future. If so, when a medium
claims to be in contact with a departed spirit, perhaps he is actually in con-
tact with someone who is alive in the past. From the “departed” person’s
perspective, she may find herself communicating with someone from the
future, although it is not clear that she would know that.

While it is by no means clear that psi implies anything at all about actual
survival of consciousness after bodily death, it does imply that genuine com-
munications transcending time may be possible. From that viewpoint,
long-departed Grandma Rosie is still very much alive and can be contacted,
but she is alive “then” while we are alive “now.” Could the occasional pass-
ing thought about a strangely familiar but unknown person be a glimmer-
ing from an ancestor or descendant?
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Future Applications

What does the future hold? To answer this question, we must plunge into a
speculation unfettered by present practical and theoretical limitations. This
is risky, given humanity’s notoriously poor track record in predicting the
course of the future. Invariably, the Law of Unintended Consequences
combined with Murphy’s Law conspires to make forecasting (to say noth-
ing of precognition) a precarious business.

MEDICINE

Nevertheless, with our speculation hat firmly in place, we envision that future
experiments will continue to confirm that distant mental healing is not only
real, but is clinically useful in treating certain physical and mental illnesses.
It’s unlikely in the short term that we’ll see doctors routinely prescribing dis-
tant-mental-healing treatments, but we probably will see subgroups of main-
stream medical and psychiatric associations showing increasing interest in
the therapeutic effects of prayer and psi-based medical diagnosis.

Over the longer term, the practice of medicine is going to change radi-
cally, completely independent of psi. Economic pressures combined with
rapidly advancing conventional technologies assure this. But once we un-
derstand more of the factors underlying distant-healing effects, and how to
enhance psi-based diagnostic methods, it is likely that we will see new spe-
cialties forming within medicine. Such physicians may be trained in what
might be called techno-shamanism, an exotic, yet rigorously schooled com-
bination of ancient magical principles and future technologies.

TeEcHNOLOGY

Developing psi-based technologies in the short term will use the same ratio-
nale behind the extensive selection procedures used with jet fighter pilots.
That is, we do not randomly select people off the street and expect them to
be able to fly fighter jets. But this is not to say that a jet couldn’t be built that
almost anyone could fly. Likewise, psi-based technologies may eventually
work for just about anyone, but the prototypes will require expensive, cus-
tom-made devices operated by highly selected individuals.

For economic reasons, any viable psi-based technology will have to do
things that can’t be done by ordinary means. Building a psychic garage-
door opener may be fun, but it will not replace electronic remote controls.
On the other hand, using a technology-enhanced telepathic communication
system to “call” a friend in a distant spacecraft, or someone in a deeply sub-
merged submarine, does make sense, and these are the applications likely
to show up first.

We may be surprised to learn that psi applications will accidentally crop
up in the development of atomic-sized devices, known as nanotechnology.
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At that scale, even minuscule mind-matter interaction effects may have
huge consequences, and what may initially be perceived as extraordinary
encounters with Murphy’s Law (if anything can go wrong, it will) during de-
velopment of these tiny devices may eventually be understood as the de-
vice’s inadvertent responses to the developer’s thoughts and wishes.

MILITARY AND INTELLIGENCE

Military and intelligence communities will continue to use psi because it
occasionally provides useful information. There will be predictable
stretches, however, when by necessity (to avoid embarrassment) officials
will vigorously deny that anyone is interested in psi applications. The same
is true for psychic detective work.* Public openness about this topic de-
pends entirely on the mood of the times. If it is widely acknowledged that
there are some valid aspects to psi, and if the tabloid media limit their ab-
surd stories linking psi to every form of nonsense, then the large under-
ground of police and government agencies who already use psi, or wish to
explore its use, will emerge.

BusiNEess AND PoLITICS

Psi has the potential to enhance decision making in critical or time-sensitive
business and political arenas. Combined with the best available information,
even the briefest flash about future possibilities can redirect a decision that
would have led to devastating losses and instead turn it into giant profits.
Likewise, a violent conflict may be deftly turned into sustained peace with
just the right bit of additional information. But projecting to a time where
psi-refined intuition is routinely used to enhance decision-making raises a
curious problem: if too many people begin to accurately peek at their possi-
ble futures, and they change their behaviors as a result, the causal loops es-
tablished between the future and the past may agitate the future from a few
likely outcomes into a completely undetermined probabilistic mush.

By analogy, recall that in the early days of uncontrolled computer-based
stock market trading, tens of thousands of independent, simple, mathemat-
ically aided buy/sell decisions innocently conspired one day to crash the
stock market. Similarly, lots of independent, simple glimpses of the future
may one day innocently crash the future. It's not clear what it means to
“crash the future,” but it doesn’t sound very good.

On the other hand, a society that consciously uses precognitive informa-
tion to guide the future is one that is realizing true freedom. That is, the
acts of billions of people seeing into their own futures, and acting on those
visions, may result in fracturing undesirable, “fated” destinies set in mo-
tion long ago. This would allow us to create the future as we wish, rather
than blindly follow a predetermined course through our ignorance.
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ing psi research. This was intentional, because the scientific case for

psi rests not on what an individual claims, or even what one labora-
tory claims, but upon the replicated findings of dozens of scientists from
around the world. That’s the main message here.

But while I consider myself to be a fairly conventional scientist, with tra-
ditional academic degrees in traditional disciplines from ordinary universi-
ties, and I use well-established scientific methods in my research, I admit
that something about psi is far from ordinary. As I write this, my lab is only
one of two full-time academic psi research labs in the United States. And
there are only a handful of labs like this in the entire world. Why is this?

Certainly a big part of the answer is that psi threatens the very core as-
sumptions of science, and it is not easy raising funds to challenge a power-
ful status quo. But perhaps there’s something else different about psi
research, something that touches people in unusually deep ways. This
“deep touch” manifests in ways that would probably not appeal to most sci-
entists. For example, on Monday, I'm accused of blasphemy by fundamen-
talists, who imagine that psi threatens their faith in revealed religious
doctrine. On Tuesday, I'm accused of religious cultism by militant atheists,
whoimagine that psi threatens their faith in revealed scientific wisdom. On
Wednesday, I am stalked by paranoid schizophrenics who insist that I get
the FBI to stop controlling their thoughts.

On Thursday, I submit research grants that are rejected because the ref-
erees are unaware that there is any legitimate evidence for psi. On Friday, I

Throughout this book I've deemphasized my personal role in conduct-
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get a huge pile of correspondence from students requesting copies of every-
thing I've ever written. On Saturday, I take calls from scientists who want to
collaborate on research as long as I can guarantee that no one will discover
their secret interest. On Sunday, I rest, and try to think of ways to get the
paranoid schizophrenics to start stalking the fundamentalists instead of me.

Psi is like an enigmatic tree blending into an enchanted forest. Overly
critical skeptics cannot see the forest because they are too busy cutting
down the trees. And overly credulous enthusiasts cannot see the trees be-
cause they are in awe of the forest. Everybody else is busy with daily life, but
they wonder about strange tales told about trees in the forest, and every so
often they are stunned to find one of those trees in their backyard. Mean-
while, a few of us have been attempting to blaze a trail through the forest,
admiring and studying the trees along the way, hopefully without getting
lost in the process. Why?

One answer was contained in a talk on psi research that I gave at Bell
Labs in the mid-198os. I was at the podium in a large auditorium, prepar-
ing my slides while people filed into the room. I didn’t pay much attention
to the audience until I had my slides in order; then I looked up to see if we
were ready to begin. A hush settled over the crowd, and I was surprised to
see that all three hundred seats were filled, with more people sitting in the
aisles and standing in the doorway.

This was most unusual for a technical seminar at Bell Labs. Such talks
usually attract a few dozen people, not a capacity crowd. I assumed that the
large attendance was due to the exotic topic, so I opened my talk by saying,
“I know what you're thinking. You’re thinking, why are we hearing a talk
on psychic phenomena, of all things, at a Bell Labs technical seminar?”

The audience never heard past, “I know what you're thinking . ..,” be-
cause these words triggered an explosion of laughter. I had overlooked the
humor, and during the five minutes it took for the audience to settle down,
I briefly considered a career as a stand-up comic. At the end of the talk, I
asked if there were any questions, and two dozen hands shot up. An hour
later, long over schedule, we were evicted from the auditorium so that an-
other meeting could begin. I was not surprised by the audience’s enthusi-
asm, because I had found in many talks that scientists are first shocked,
then doubtful, then fascinated to learn that much of what they thought they
knew about psi research is simply wrong.

Atthese seminars, one of the first questions I'm asked is, “How did you
become interested in this topic?” This question is fair enough, because all
presentations are colored by the speaker’s background and motivations.
People typically assume that I musthave had some sort of life-transforming
experience that compelled me to study psi phenomena. This is not the case.
I was reared in an agnostic, artistic environment. No one in my family had
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ever reported anything even vaguely psychic, and I don’t recall that it was
ever a topic of conversation when I was growing up. So I usually reply by
saying that I think psi is one of the most curious and challenging scientific
topics I know. In fact, the challenge is so immense, and the implications
are so astonishing, that this topic is a creative scientist’s dream.

But for some reason, on that day as I looked out over the sea of faces at
Bell Labs, I thought of a different answer. I said, “That’s a good question,
but I'll answer it with another question: Given this overflowing crowd, I am
clearly not the only one interested in this topic. In fact, given the number of
people present at this talk, why doesn’t Bell Labs have an entire department
devoted to exploring psi applications? There are future, multibillion-dollar
technologies here waiting to be discovered.”

I paused for effect, then answered my own question. “Most of you, and
something like 70 percent of the general population, already believes that
there is something interesting here, something worthy of serious investiga-
tion.” To prove my point, I asked, “If one day management suddenly de-
cided to support psi research on healing applications, or new technologies,
or enhanced decision making, how many of you wouldlike to be involved?”
About half of the audience tentatively raised their hands. This was not a
cross section of the general public, but a select group of highly trained sci-
entists and technologists. So I replied, “Well, there’s your answer. I am no
more interested in this than anyone else. I just decided that it was the most
interesting topic around, and it has the potential for some amazing practi-
cal implications.”

My original interest in psi was probably fired by the hundreds of science-
fiction stories, myths, and folktales I read as a child. One day I read a book
describing some scientific tests of ESP, and even though it was a skeptical
book, I was impressed that something taken for granted in science fiction
and folktales could be studied using scientific methods. Many years later, I
was struck by the peculiar fact that through two decades of my formal edu-
cation, the topic of psychic phenomena was uniformly ignored. It wasn’t
the case that psi was mentioned and dismissed, but rather in my experience
the topic was never even mentioned. It almost seemed as though there were
unstated agreements among teachers that certain topics were taboo, and
that was that.

In graduate school at the University of Illinois, I tried a few psi experi-
ments with the help of a sympathetic mathematics professor. Some of those
experiments produced results that seemed to challenge conventional wis-
dom, but I soon learned that there weren’t many jobs that actually paid you
to challenge conventional wisdom. So for pragmatic reasons, after I gradu-
ated I got a job at Bell Labs and became involved in more conventional re-
search. This was an enjoyable time, but I never forgot that behind all the
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popular nonsense about “amazing psychic powers,” and beyond the false
controversies sustained by debunkers, the world was more astonishing than
the theories of mainstream science were ready to admit. At least in principle.

At Bell Labs, I amused myself by reading sections of the voluminous lit-
erature of parapsychology. One day, I decided to see whether I could repli-
cate the mind-matter interaction effects reported by physicist Helmut
Schmidt. I wrote to him and described my interests, and he kindly loaned
me one of his random-number generators. For about a year, I ran experi-
ments with Schmidt’s device at Bell Labs, using myself and my colleagues
as test subjects. After several dozen studies, I convinced myself that I was
able to replicate what Schmidt and others had reported.

But becoming convinced was not an easy task. Despite my feelings in
graduate school that scientific theories did not fully describe the world, it
took years to reconcile what I was seeing in those experiments at Bell Labs
with what my formal education had led me to expect. I hadn’t realized just
how deeply I had accepted the assumptions of conventional science until I
came face-to-face with experimental results that “shouldn’t be.” At times I
became a Dit frightened when I started to think about the implications. At
other times the cognitive dissonance was so strong that I set aside the experi-
ments for months and spent time on less heady things, like playing the fid-
dle in a bluegrass band. Then one day, as I was complaining to a friend
about the results of the experiments, I said, “I just can’t imagine how this can
be!” My friend calmly replied, “Well, it sounds like you're limiting yourself.”

Something went “click,” and I realized that the difficulties in reconciling
“magic” with science were caused entirely by my prior beliefs. The moment
I imagined that some aspects of science would simply expand to accommo-
date psi, and that most established scientific principles would remain the
same as before (although perhaps footnoted that they were special cases),
suddenly there was nothing left to reconcile.

It’s simple in retrospect, but it shows the incredible power of being
schooled to think in certain ways. This is why I still have great sympathy for
scientists who never had to seriously think about the scientific worldview as
an approximation of certain limited, selected features of the world. The fact
is that many very interesting facets of the world are just left out of science
altogether. That doesn’t mean they don’t exist, but it does mean that the sci-
entific worldview is far from complete.

So I continued to conduct experiments, then began to present the results
at the annual conferences of the Parapsychological Association. After a few
years, I was persistent enough to find positions where I could work full
time on psi research. After a decade of working in conventional science and
technology, and eight years of close involvement with psi researchers, I
learned that contrary to what is often portrayed about this realm, psi re-
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search is an exemplar of leading-edge science at its best. It requires critical-
thinking skills, rigorous attention to detail, creative use of technologies, and
development of new analytical methods, like any other empirical science.
Like mathematics it demands an intuitive grasp of aesthetics; like philoso-
phy it requires an appreciation of metaphysics; like sociology it encourages
an understanding of the social context of science. It also requires a deep ap-
preciation of established scientific models combined with humility and a
sense of humor in the face of experimental results that don’t fit with what
they teach in school.

I believe that as more scientists become aware of the evidence, innova-
tive corporations will increasingly pour resources into psi applications.
There is no doubt that whoever develops psi-based practical applications
first will become the leaders of twenty-first-century high technology. The
tide of industrial interest has already turned in Asia, and Europe is close be-
hind. The United States lags the rest of the world in this regard.

Future generations will undoubtedly look back upon the twentieth cen-
tury with a certain poignancy. Our progeny will shake their heads with dis-
belief over the arrogance we displayed in our meager understanding of
nature. It took three hundred years of hard-won scientific advances merely
to verify the existence of something that people had been experiencing for
millennia.

At the turn of the twentieth century, imaginative scientists were slowly
becoming aware of radical new theories on the horizon about space, time,
matter, and energy. Some sensed, correctly, that developments such as rela-
tivity and quantum theory would radically alter our understanding of reality
itself. Almost a century later, the impact of those discoveries is still rever-
berating throughout science, technology, and society.

As the twenty-first century dawns, astounding new visions of reality are
stirring.
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