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Introduction

eaders might question this essay's title —
can science be compared to a building, to
architecture? Isn't science just a
disciplined way to observe nature and
draw conclusions about it?

At the level of laboratory observation,
science is relatively simple — at its best,

it's a dispassionate way to observe and describe reality,
with efforts to minimize observational biases and an
awareness that a given observation can have multiple
explanations. But a scientific field is constructed from
one or more explanations — theories — that have
general applicability, and it is in the process by which a
scientific theory becomes a scientific field that science
becomes architectural.

Falsifiability

There's one non-negotiable requirement attached to
each scientific explanation — the explanation must be
open to falsification by new evidence. This requirement
is central to the definition of science, and serves as a
litmus test that distinguishes science from
pseudoscience.

The meaning of the falsifiability criterion is often
misunderstood. The statement that a scientific idea
must be open to falsification simply means that it must
be possible to compare the idea to reality, and if the reality-test fails, scientists are expected to abandon the idea.
(Pseudoscientists may elect to abandon reality instead.)

This article describes the relationship between scientific ideas and scientific fields, and shows how such fields are
defined by a scaffolding of theory that serves to focus work within the field. But just as with individual explanations,
scientific fields must also meet the falsifiability criterion. Science history shows many examples where an entire field has
been falsified and cast aside.

Status

Because of the central role played by science in modern society, because of its successes, many individuals and
organizations want the imprimatur of science without the discipline, the substance. This has created a problem at the
crossroad of science and public understanding — many people don't understand that science is more than its name,
that certain criteria must be met for the label "science" to be accurately applied.

There are any number of reasons to exploit the label "science" — by an association with science, an individual or
organization gains unearned respectability and status, and ideas thought scientific are automatically given more weight.
It is for these reasons that science is now very clearly defined, clearly enough to appear in legal rulings that steer public
policy.

There was a time when science was a hobby practiced by the idle, curious rich, but those days are long past. Science is
now a very serious activity with far-reaching consequences, consequently it's in the public interest to clearly say what is
and is not science, both with regard to specific explanations and theories, and with regard to entire fields.
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came to mental or behavioral disorders in the past, however, no physical cause was detectable so the
problem was long assumed by doctors to be solely “mental,” and psychological therapies followed suit.

Today scientific approaches based on modern biology, neuroscience and genomics are replacing nearly a
century of purely psychological theories, yielding new approaches to the treatment of mental illnesses.

But the above process will require more than a wave of the hand, and psychologists aren't going quietly. They correctly
point out that the public adores them — people who, without psychology's unearned standing, would be set adrift in a
sea of doubt. That's true and deplorable, but the fact that it's based on carefully crafted illusions doesn't reduce the
severity of the problem.

Fragmentation

My voluminous correspondence with psychologists, which extends over a decade,
includes every imaginable argument and objection. One common objection is that I
speak of psychology as though it's one field, like physics or biology. Don't I realize that
clinical psychology and psychiatry, although apparently fields within human psychology,
are in fact separate fields with different foundations? In answer I point out (so far with
no effect) that this fragmentation reflects poorly on psychology as a scientific field. By
comparison, physics can and should be spoken of as a single field, because all activities
within theoretical and applied physics are united by a single theoretical foundation —
the Standard Model . The Standard Model provides one context for all work in physics,
as well as for applied physics activities like civil and electrical engineering and
aeronautics.

Unification

Because of the unified and interdependent nature of modern physical theory, progress
in cosmology  (the study of events at the largest scale) depends on discoveries in
particle physics  (the study of events on the smallest scale) — for example, resolution
of the cosmological Dark Matter  issue will require particle physicists to locate and
characterize the particles that make up Dark Matter. In the same way, particle physics
discoveries influence cosmology — for example, it's been discovered that neutrinos
have mass, a finding that requires us to rewrite theories of stellar evolution.

Conservation of Energy

Here's an example to show the interdependence of physical theories — what do
rubbing one's hands together on a cold morning, and a planet in an elliptical orbit, have in common? The answer is that
these apparently unrelated events are united by the principle of conservation of energy :

By rubbing our hands together, we convert some energy derived from food into mechanical motion, then friction,
then heat, finally the heat causes air molecules to move more energetically. At each step in the process, we can
observe and confirm that no energy is gained or lost.

A planet in an elliptical (oval-shaped) orbit conserves energy in an interesting way. As a planet approaches its
parent body, it loses gravitational potential energy. If there were no correcting factors, this lost energy would
violate the principle of energy conservation, but as the planet approaches the parent body its orbital velocity
increases. That velocity increase represents increased kinetic energy. So, at each location in the planet's orbit, the
sum of potential and kinetic energy is a constant — which means energy is conserved. Here are the equations:

(1) Gravitational potential energy : 

(2) Kinetic energy : 

(3) Constant total energy: 

For a more comprehensive look at this system, read my article Conservation of Energy.

My reason for listing the equations in the orbital example is to demonstrate that physics makes perfectly reliable,
quantifiable predictions based on relatively simple theories, and to show that different physical theories are (and must
be) consistent with each other. If one observes the motions of planets or satellites in elliptical orbits, one sees changes
in orbital velocity that exactly meet the requirement that equation (3) above show a constant amount of energy — no
energy gained or lost — confirming the principle of energy conservation. The first example, in which we rub our hands
together to warm up, can also be quantified with equations and field measurements, but the mathematics is a bit more
complex . Both examples show how theory unifies physics and, by predicting the outcome of physical measurements,
establishes it as an empirical science.

Biology

The same principle applies to biology — all theoretical and applied fields of biology are united by a handful of well-tested
theories, primarily evolution, natural selection and cell biology. Because of this
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Stapel Affair

That was 1974, decades have passed, but psychology's airplanes still aren't landing. In a recent psychology scandal
and investigation, a very influential professor named Diederik Stapel  was discovered to be engaged in widespread
fraud. About the investigation, Stapel said , "I have failed as a scientist and researcher ... I feel ashamed for it and
have great regret." But the resulting investigation quickly moved beyond Stapel to examine psychology itself. In a
summary of the investigation's final report , Science Insider  says, "three investigative panels today collectively find
fault with the field itself. They paint an image of a 'sloppy' research culture in which some scientists don't understand
the essentials of statistics, journal-selected article reviewers encourage researchers to leave unwelcome data out of
their papers, and even the most prestigious journals print results that are obviously too good to be true."

Astute readers, in particular those in the field of psychology, will notice that the Stapel scandal isn't about psychology
per se, but social psychology. But the most astute among those astute readers will realize that, if psychology were a
science, there would be no meaningful distinction between "psychology" and "social psychology" with respect to
scientific discipline, any more than there is a meaningful distinction between cosmology and particle physics, all
appearances to the contrary.

DSM-V

As this is being written, the latest edition of the DSM  — DSM-V  — is about to be
published. The editorial process for DSM-V differed in important ways from that of
prior versions. The most important change, because of the increasing amount of
controversy surrounding the DSM, was that the editorial process was carried out
primarily in secret. All decisions about diagnoses are made by way of secret votes.

The new DSM continues a longstanding trend of identifying behaviors once thought
normal, as diagnostic indicators of mental illness. Proposed for inclusion in the new text
are:

Recategorization of bereavement as depression — meaning what was once a
normal period of bereavement at loss of a loved one is now clinical depression,
which makes it possible to offer treatment and drugs to anyone sufficiently
saddened by loss of a loved one.
Childhood tantrums — once an expected stage of growing up, tantrums are now
a mental illness.
Internet Addiction (Internet Use Disorder) — many saw this coming, especially
those who spend lots of time online.
Apathy — meaning if the client doesn't care, then the therapist does.
Hoarding — but not hoarding money, since to get the diagnosis, you have to
submit to expensive therapy.
Binge eating — like skipping breakfast and making up for it at lunch?
Passive-aggressive disorder — I wish I were making this up. Next to
rationalization, passive-aggressive behavior was one of the few remaining
psychological luxuries left that didn't merit a diagnosis. Not any more, it seems.
Sluggish Cognitive Tempo — no, boys and girls, I'm not making this up. It's
defined as "a cluster of symptoms ... characterized by the individual being
daydreamy, mentally foggy, easily confused, and staring frequently." I spent the
first 15 years of my life in this state, brought on by enforced attendance in public schools. And now it's a mental
illness?
Dermatillomania (Skin Picking Disorder) — I can't believe this got included. Do these people realize there is
survival value in picking at small wounds?
Relational Disorder — after reading the details , I see that this catchall diagnosis can be applied to any
relationship that one of the participants doesn't like.
Olfactory Reference Syndrome  — a preoccupation with the idea that the sufferer has body odor. No, I'm not
kidding — that's now a mental illness.

Allen Frances

About the above list, I confess that I stopped long before exhausting the roster  of proposed new DSM-V diagnoses
— there are too many, and most are too absurd to merit comment. About the DSM-V process, the linked DSM-V
article  describes the reaction of Allen Frances, who was head of the DSM-IV task force:

In June 2009 Allen Frances issued strongly worded criticisms  of the processes leading to DSM-5 and
the risk of "serious, subtle, (…) ubiquitous" and "dangerous" unintended consequences such as new
"false 'epidemics'". He writes that "the work on DSM-V has displayed the most unhappy combination of
soaring ambition and weak methodology" and is concerned about the task force's "inexplicably closed and
secretive process.". His and Spitzer's concerns about the contract that the APA drew up for consultants
to sign, agreeing not to discuss drafts of the fifth edition beyond the task force and committees, have
also been aired and debated.

Frances' reference to "false epidemics" may refer in part to the much-analyzed phony epidemic  of Asperger Syndrome
diagnoses now coming to a close.
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eventually shown to rely on fantasies concocted by her teenage subjects.
20. Balkanization  — a process of fragmentation of a territory into mutually hostile regions.
21. Physics Envy  — the envy said to exist toward physics by other, less scientific disciplines.
22. Thomas Insel  — director (2013) of the National Institute of Mental Health.
23. National Institute of Mental Health  — the primary U.S. agency for mental health issues.
24. Faulty Circuits (Scientific American, April 2010)  — NIMH director Thomas Insel describes a transition from

psychology to neuroscience as the preferred approach to mental health issues.
25. Standard Model  — the theoretical foundation of modern physics.
26. Cosmology  — the branch of physics that studies events and processes at the largest scale.
27. Particle Physics  — the branch of physics that studies events and processes at the smallest scale.
28. Dark Matter  — a relatively recent discovery in physics that posits a new form of matter.
29. Conservation of Energy (Wikipedia)  — a physical principle that says energy cannot be created or destroyed,

only changed in form.
30. Conservation of Energy (local) — a mathematical analysis of an elliptical orbit
31. Gravitational potential energy  — the energy intrinsic to a gravitational field.
32. Kinetic Energy  — the energy of motion.
33. Thermodynamics  — the branch of physics that analyzes heat and work.
34. Grit  — a psychological theory that identifies focus on a few activities, or one activity, as a sign of remarkable

personal achievement.
35. Asperger Syndrome (Wikipedia)  — a psychological theory that identifies focus on a few activities, or one

activity, as as sign of mental illness.
36. Asperger Syndrome (National Library of Medicine)  — another source referencing Asperger Syndrome.
37. Grit: Perseverance and Passion for Long-Term Goals (PDF)  — a technical article that summarizes the "grit"

(perseverance) theory.
38. California Institute of Technology  — Richard Feynman's home for many years.
39. Diederik Stapel  — a psychology professor found to have committed extensive fraud.
40. Fraud Case Seen as a Red Flag for Psychology Research  — the Stapel Affair is seen as reflecting badly on

psychology as a science.
41. Flawed science: The fraudulent research practices of social psychologist Diederik Stapel (PDF)  — the

investigating committee's final report (English translation).
42. Final Report: Stapel Affair Points to Bigger Problems in Social Psychology  — a science magazine's concise

summary of the Stapel investigation.
43. Diagnostic and Statistical Manual of Mental Disorders  — psychology's "Bible" and a very influential diagnostic

guide.
44. DSM-V  — at the time of writing, the most recent version of the DSM.
45. Relational Disorder  — one of the more nebulous DSM-V diagnoses.
46. Olfactory Reference Syndrome  — in DSM-V, a diagnosis based on a preoccupation with the idea that the

sufferer has body odor.
47. A Warning Sign on the Road to DSM-V: Beware of Its Unintended Consequences  — DSM-IV task force chair

Allen Frances criticizes the DSM-V editorial process.
48. What's A Mental Disorder? Even Experts Can't Agree  — Allen Frances discusses the Asperger's "epidemic".
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