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a so-called free society—has the same right as has any other
citizen to speak on any topic he wishes. But when a reputable
scientist purports to speak authoritatively outside his field of
knowledge, he is then exploiting the “halo prestige” of his sci-
entific role (i.e,, he is exploiting the tendency of individuals to
extend a person’s prestige from one field to another but unre-
lated. field of accomplishment). The physicist who speaks au-
thoritatively in the field of politics, the psychologist who speaks
authoritatively in the field of child-rearing—all are as pseudo-
scientific at that time as is the opera star who endorses deodor-
ants, or as is the famous athlete who pontificates on the effects
of smoking. In these cases, such persons are functioning pseudo-
scientifically; and their established prestige in one field does not
qualify them to speak authoritatively in any field other than the
one of their established competence,

187 One particular facet of this science versus pseudo-science
problem which often seems to interest the layman is the role
of the amateur in relation to scientific discovery. The notion is
commonly held that great discoveries are often the product of
amateur minds, and therefore that the authority of the scientist
is sometimes to be critically suspected. This popular notion con-
tains both a philosophical implication and an intellectual im-
putation. The philosophical implication is that discovery- is
solely a matter of accident; and therefore that discovery in science
is essentially no different than, say, the discovery of a cache of
gold buried under the sands of a beach. With most great scientific
discOveries,'however, the reverse is often true. .

L38 The intellectual imputation of this popular notion, how-
ever, is more complex. It appears obviously demonstrable that
the scientist is highly regarded by most laymen, sharing as he
does the generalized prestige of all intellectuals and profession-
ally trairied persons—especially those whose efforts so often result
in positive contributions to mankind’s material welfare. In some
respects, in fact—especially since the significance of scientific
achievement both in the medical and in the astrophysical fields
has become highly magnified—one might safely generalize that
the scientist has become somewhat of a “hero type.” .
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- 139 Yet at the same time, many people of limited knc'>w1ed.ge
seem to suspect or resent the superior abilities of prestiged in-
dividuals—especially so in the United Stat.es, Yvh?re 'the d,ofmnf
-of political equality is often exiended to imply botlr social ‘axlxlu
intellectual equality. In this sense, then,' the scientist—like the
college professor, to whom he is professionally very cl?sely re-
lated—is often regarded at best as a someufhat 1m}?ract1cal and
ineffectual person who spends most of his time on }’nconsequen-
tial matters. (This is the “absent-minded Professor of cartoon
fame.) At worst, however, he is sometimes viewed by laymen as a
sinister or even malevolent individual whose “cold-blood_ed'
devotion to scientific discovery knows no bounds of humaqlst'lc
or ethical values. (This is the “mad scientist” 9f horror-movie
fame.) The social significance of this dualistic att1tufie of laymen
toward the scientist invites serious speculation, but is beyond the
scope of this volume. S N
140 Regatdless of its philosophical 1m.p11cat10ns or its intel-
lectual irhputations, this popular notion ‘m regarc.l to dl‘SCOV;r);
is simply erroneous in fact. True, a few “great .dISCOVCI‘ICS tha
- *later were scientifically encompassed or exp1a1-ne(.i have been
made by poorly trained workers or layn}en. But in all such .CanIES
the discoveries represented either an 1sol?ted .fact or a smghe
sequential relationship. (Well-known cases in point would tt:e the
discovery of the paralyzing power of curare, long used. Y 1.e
-Amazonian natives; of the heart-stimulating power of digitalis,
long recognized by the Plains Indians of the U'.S.; and of the .un;
. recognized discovery of Newton’s laws of motion by ‘the anc1er11
Chinese who developed the principle underlying rocket propul-
sloIr.l;})l The great masses of verified knowledge. underlying rr;ocii
ern science—particularly its fundamental theories—have resu te
from the cumulative efforts of well-trained and long-laboring
men of superior intelligence who employed _the methpds treaz:d
in this volume. The inventions or discoveries sometimes made,
‘even spectacularly, by laymen generally ha've very little {neanm(g1
in and of themsleves. They must be fitted into an f)rga.mz.ed an
«coherent system of knowledge before they can attain significance
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or applicability. It is the laboriously constructed network of
theories, principles, laws, facts and techniques, created by genera-
tions of scientists, which gives meaning to such discoveries or in-
ventions occasionally made hy laymen. Especially today, when the
storehouse of scientific knowledge in the physical and biological
fields is so voluminous and the theoretical structure so complex,
it is highly improbable that an untrained person—no matter how
innately intelligent—could make a significant contribution to
modern sicence,

142 A final point of peripheral relevance and interest to the
layman—in this discussion of the differences between science and
Ppseudo-science—is the problem of choosing between conﬂicting
claims made by reputable scientists. Scientists do not always
agree; in fact, in some fields they even disagree strongly. The
layman often wonders “Who's right?” This problem is inherent
in the dynamic character of science, and is particularly acute in
the less developed (particularly the social) sciences. New ideas,
new theories, new findings, new interpretations of old findings—
all these create honest and legitimate differences of opinion,
€ven among objectively-oriented, well-trained investigators. Par-
ticularly in the applied fields of science (medicine or psychology,
for example), where knowledge is far from complete, legitimate
speculation (“hypotheses”) or tentative theories may have to be
substituted for reliable knowledge. ,

L43 In such instances the layman has no way of solving his
dilemma; in the language of metaphor, “You pays your money
and you takes your choice.” To the uninitiated who often thinks
of science as a citadel of agreement (“Science says . . 1), it is well
to remember that some of the greatest scientists of all time (e.g.,
Harvey, Semmelweis, Pasteur, Einstein) were at one time in their
careers in sharp djsagreement with the majority of their col-
leagues—let alone accepted by laymen. To the extent that a
science is relatively undeveloped (éqciology or linguistics, for ex-
ample, in contrast to physics), then to that extent are its spokes-
men less able to speak authoritatively in the language of reliable
Predictions; and therefore to that extent more imposters are apt

‘to be found operating pseudo-scientifically ‘in such a field. A
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| partial resolution of this layman’s dilemma is the .establishment
of systems of public accreditation as has 0ccur.r¢d in the. fleld .of -
medicine. Psychologists, for example, are moving to leglt.u-natzlzg
through state licensing agencies the specification of who is an
who i8 not qualified to practice psychotherapy.)

C. The Relation Between Science and Nonscience

144 Not all human behavior is guided by sc‘ier}tiﬁc knowl-
-edgé. Most of an individual's acts are motivated by 1dea§ unsup-
ported by scientific evidence. In fact, the areas of greatést 1d¢o-
logical involvement (politics, religion, mora11Fy,.art, ete.,) :la)re
those wherein people function according to'tex?aac.)usly held be-
liefs alone. Cogent arguments often are convincing in themselves,
EVC;I without objective conﬁtn}ation; and to many pers.ons mere
verisimilitude (i.e, the appearance of being true or real) is an ade-

uate foundation for belief. ) ~
-‘1“19:;55 folg:egdz\y life consists largely of mental and phy's1ca,1'
habits based simply upon supposed certair}ty. ““Common sense,
for example, is regarded as an adequate gulde for much dally ble-
havior. Even the primitive person knows that water runs only
down hill, that night follows day, and that all living organismns
- grow, reproduce and eventually die. The fa:ct tl'la»t ml.}Ch com;por;

knowledge is actually unconfirmed by scientific evidence is o
 little concern to the believer in the virtue of so-c;llefi common
sense. If such a person believes that the stars deter@ne.huTan
~ gvents (astrology), that probability in a card game is simply a
matter of random behavior (“‘chance, luck”), that .ph‘}"smal or
facial features determine personality (physiqugmlc. psy.chol-
ogy"), or that prayer causes rain—then such beh.efs. will pfFlen l?e
accepted as personally and socially adequate guides to daily be-
hai‘tlliog . Nonscientiﬁc knowledge, Fhergfore, is e‘ssentially .of th;'ee
- Kinds: (a) that which is based mainly upon sheer hablt;ir alone
(eg., how to eat properly, how to ride a b;cyclef how to drive a
tdr, how to dance); (b) that which is accepte<’i; as factually true
by one’s reference group (e.g., certain “foods” are tasty, othets
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inedible; sex, race, nationality, class or occupational roles should
be sharply distinguished; there is a proper time and place for
such acts as eating, sleeping, etc.); and (c) that which is assumed
to be true by reason of particular ideological premises (e.g., re-
ligion is a “good thing”; democracy is the best form of govern-
ment; our wars are always only defensive ones; monogamy is the
only morally defensible and naturally “logical” form of hetero-
sexual arrangement).

147 'The often purported “conflict” between science and non-
science, therefore, assumes complex dimensions. The essential
element of credulity is faith (“I believe”) or certitude (I know”).
To the believer, ghosts do exist, “a leopard cannot change its
spots” (ie., personality cannot be altered), virtue will be re-
warded, and “luck” will change. And the faith or certitude of the
believer in science is essentially no different—i.e., is no more or
less credulous—than is that of the nonscientist. Only the referent
is different. The scientifically oriented person believes that the
bridge (built according to scientific “laws”) will hold, that the
airplane will fly, that the drug will cure, and that the dead can-
not arise. The referent in one case is faith in tradition, custom,
the consensus of one’s peers, or in one’s own powers of observa-
tion and reasoning. The referent in the other case is faith in a
method (viz., the scientific method) and its authorities. In cases
of dispute between the two explanatory systems, the deciding
factor for any given individual will be the certitude that either
system offers him, o ‘

L48- For most modern individuals the problem of choosing
among different explanatory systems assumes confusing propor-
tions. By the time one has reached a reasoning age, his knowledge
is an undifferentiated mass of habits, objectively verified facts,
and simple beliefs. Unable to distinguish clearly among the vari-
ous types of knowledge he possesses, the layman often finds him-
self confused between opposing claims—of religion versus science

* (e.g., Christ was born of a virgin versus parthenogenesis in animals

can result only in female offspring), of custom wversus fact (e.g.
wives should be younger than husbands versus women on the
average live longer than men), of science versus pseudo-science
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(e_.g;' this illness can be cured only by drugs or SUIgery versus it
can'be cured by a magical panacea), or of ideological claims
versus other ideological claims (e.g., private profit-motivated
capitalism is the best form of economy versus socialism is the best
form). o

'1.49 Aided and abetted by social training and indoctrination,
this confusion is compounded by several factors. One such factor
is expediency, or the need to “get things done.” Peoplt.a cannot
always wait for the scientifically verified answer to come in. Time
may be “awasting,” and the desire to act may be compt?lllx},g. The
common saying that “Something is better than not.hmg, often
expresses such an impatience with the careful workl'ng out of a
scientifically-planned analysis of a problem. (“Something is better
than nothing,” is not only specious logic but can also be fatal
reasoning. If the “something” is a poisonous mushroom and the
“nothing”™ is continued hunger pangs, it is doubtful that sure
death is “better” than possible starvation.)

150 Another such factor is one’s choice of faith-referénce
groups. A given person at any given time may believe in various
—and possibly. conflicting—authority figures (e.g., the pastor,
the parent, the teacher, the public official, the editor th a news-
) paper, the leader of a gang); and often even such aufhonty figures
may all be woefully ignorant of the true facts of a given pr.oblem.
Obviously the person’ who does not have the facts at hls. com-
mand is unable to judge objectively among conflicting claims to
the truth. But when an argument is cogently presented fror'n an
approved reference group—as, for example, it so 9ften is in
nationalistic histories, in jingoistic newspapers, or in product
advertising—then the layman is easily convincec} that the know}-
edge so obtained is true because it is both credible and authori-
tative.

L51 This state of confusion can easily be dispelled by the
- person trained. in scientific method. Such a Pperson learns, first,
to distinguish and separate arguments of opinion from those. of
fact, and to realize that only the latter are resolvable according
to scientific evidence. Secondly, he learns how to formulate a
problem according to the demands of the scientific approach.
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And thirdly, he learns how to assess conflicting authorities and
how to sift and evaluate evidence, It is these three major abilities
that distinguish the scientifically-oriented person from the lay-
man. And it is essentially these three major processes that will

concern us in the chapters to follow,




