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Science Will Never Explain Everything—
That is Why It Is So Useful!

ROBERT EHRLICH

MOST SCIENTISTS ARE QUITE WILLING TO
acknowledge that science cannot explain everything.
Certainly the human experience is full of many deep and
unexplained mysteries. The nature of science, however, is
to expand its boundaries continuously so as to include
subjects heretofore unexplained, such as human emotions
and consciousness.

Will we eventually formulate complete scientific expla-
nations for emotions and consciousness? We do not yet
know how they emerge from biochemistry, but there
certainly is no evidence that they violate known laws of
nature. It remains an open question whether it will be
possible ever to explain emotions from the bottom up,
starting from basic physics or even from the higher level
of biochemistry, in which case emotions could be said to
be “emergent,” where complexity arises from simple laws.

What do we expect from an explanation, and what is
accepted as one? Imagine that at some future time it was
observed that whenever we professed the emotional
experience of appreciating the beauty of a flower certain
brain patterns were observed to occur, and further that
when these brain patterns were artificially stimulated we
experienced those same emotions. Would this contribute
to an understanding of what it means to appreciate the

beauty of a flower or to love someone?

Such hypothetical observations would not mean that
our subjective experience was devoid of meaning or was
nothing but brain patterns, but it could serve to give a
shared human meaning to the words “love” or “beauty”
that currently are extremely nebulous. Science cannot sub-
stitute for subjective perceptions of reality (who can say if
my colorblind perception of “red” has any similarity to
yours?), but it can only give it additional meaning, rather
than taking something away from it.

Explanation v. Prediction
While science may not be able to explain everything, it
can explain a lot—including many things that once were
explicitly considered to be beyond its scope, such as the
composition of the stars. Moreover, if science is ever seen
as able to explain everything it will not be the enormously
powerful tool that it actually is. It is the tentative nature of
science and its ability to continually examine additional
evidence that might prove current theories wrong that
constitutes its great strength.

Imagine a system of belief that could explain every-
thing. Much like the present practice of analysts who claim
to be able to trace every movement of the stock market to
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specific worldly events, the explanations can only
be provided after the occurrence, not before.
They therefore have little value to anyone wish-
ing to anticipate the outcomes and effects of
actions we may take. Science is powerful because
it often provides explanations before observations
are made. As Yogi Berra once remarked, “predic-
tion is hard—especially about the future.” The
nature of scientific theories is to make surprising
predictions—the more surprising, the more confi-
dent we can be in the theory should the predic-
tion be fulfilled.

On occasion religious figures also make pre-
dictions, most notably about the end of the
world. I am unfamiliar with any example where
the failure of the world to end on schedule
caused a reassessment of the religious leaders’
fundamental beliefs. Instead, the holy man and
the faithful usually calculate a new date for the
end, or else give up trying with their faith
unshaken. That is the nature of faith—it requires
no justifying evidence, yet paradoxically it craves
confirming evidence when that can be had.
Today these predictions are a matter of legitimate
concern since fundamentalists of all kinds con-
trol lethal arsenals. Their belief in biblical
prophecies or religious destiny concerning events
in the Middle East may encourage violence in
order that their expectations be fulfilled.

The Paranormal
One area to which the “science cannot explain
everything” claim is often applied is the realm of
paranormal, psi, or psychic experiences. These
events are considered to be incompatible with
physical law as it is currently accepted by main-
stream science, and are usually said to involve
some link between mind and matter, often of a
nature that transcends the boundaries of space
and time (they are even sometimes said to be
able to reverse time or influence past events).
Many individuals surveyed claim to have had
psychic experiences, sometimes associated with
an intense emotional event, such as the death of
a distant loved one. For some of these events,
our memory or physiology may deceive us, and
make an event seem much more mysterious and
unexplainable in retrospect and in the retelling
than it may actually have been, particularly if we
are unfamiliar with statistics and physiology, or
more prone to believe in psychic abilities.
Science can never demonstrate that individual

events of this kind are necessarily consistent with
physical law, but it can only study replicable
events that can occur in response to certain stim-
uli in the lab. By this standard, mainstream scien-
tists remain extremely skeptical of the existence
of paranormal or psychic abilities. Their skepti-
cism derives less from the fact that psychic pow-
ers transcend physical law as it currently exists
than from the lack of compelling evidence for
the alleged phenomena themselves. As Carl
Sagan has said, “extraordinary claims require
extraordinary evidence.”

Most psi researchers pay lip service to Sagan’s
aphorism, but they fail to provide the extraordi-
nary evidence. For example, in the physical sci-
ences the standard is to require a very high level
of statistical significance (at least five standard
deviations or “5 sigma”) before a result is consid-
ered statistically significant, but in most research
in the social, behavioral, and medical sciences,
psi researchers usually regard two standard devi-
ations as being significant. For comparison, a 5
sigma result would be a “false positive” only one
time in 3 million, whereas a 2 sigma result would
be a false positive one in 20 times. The greater
statistical significance demanded in the physical
sciences is partially in recognition of the tricks by
which researchers can inflate the statistical signifi-
cance of their results by making corrections to
their data, sometimes without any intention to
deceive.

Often psi researchers claim to have results
that are extremely significant statistically, but this
generally occurs only when pooling the results of
many experiments (none of which are very sig-
nificant individually) and doing a “meta-analysis.”
In no situation have psi researchers ever present-
ed the results of a single replicable experiment
having high statistical significance that demon-
strated the reality of any psychic ability.

Skepticism, “Fudge Factors” and Magic

Mainstream science also remains skeptical of
paranormal phenomena because of the special
pleading that often occurs in this area. Thus,
according to some psychics or psychic
researchers, paranormal abilities may wilt in the
presence of a skeptical inquirer who insists on
foolproof controls. Scientists are themselves not
above special pleading when it comes to testing
their own favored hypotheses. However, true sci-
entists do not merely seek evidence for a
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hypothesis—they look even harder for evidence
against it. Moreover, they resort neither to tinker-
ing with the theory (introducing a “fudge factor”)
or making ad hoc adjustments to the data to get
the two to match.

Of course, in the real world it may happen
that today’s “fudge factor” later turns out to be
the basis for a revolutionary theory. This is pre-
cisely what happened in 1900 when Max Planck
introduced his constant h and achieved a spec-
tacular fit to the blackbody spectrum, by taking
energy to be quantized in discrete chunks whose
size was proportional to the frequency of vibra-
tion of atoms: E = hf. This strictly ad hoc
assumption on Planck’s part was done solely in
order to fit the data, and it had no theoretical
basis. Had the assumption not later led to quan-
tum theory, Planck’s fit would have been seen in
retrospect as merely some interesting weird
numerical coincidence signifying nothing, much
like Titus-Bode’s Law of the spacing of planetary
orbits is viewed today.

Ideally, scientists who find a discrepancy
between theory and experiment must either
admit that the experiment was done incorrectly or
consider the theory to have been disproven. In
the case of a well-established theory, scientists
will do everything in their power to find flaws in
the experiment before considering the theory to
be invalid. In effect, they must adopt the role of
an extreme skeptic, which is just the opposite of
the special pleader who finds excuses why the
experiment and theory fail to agree. To do other-
wise is what Richard Feynman once called “cargo
cult science”—work that mimics the external trap-
pings of science but lacks its essential integrity.
Real experimental science can be very difficult,
and finding the source of an anomaly can be as
frustrating as it is for someone not trained in the
art of prestidigitation to figure out how the magi-
cian does his tricks. But it is science, not magic,
that explains how the world really works.

In conclusion, it is the open-ended and provi-
sional nature of scientific explanation—ever sub-
ject to new evidence and testing—that gives sci-
ence its power and utility. Because of this open-
ended nature, any dream of a final “theory of
everything” that would allow scientists to give
explanations of everything—and hence make
predictions about the world that would not even
need to be tested—is plainly nonsense; at least
as a working scientist | hope so! ¥
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