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chapter). Pseudo-science, therefore, refers to modes of analysis 
which pretend or profess to meet the requirements of scientific 
method but which in fact violate one or more of its essential at­
tributes. l"1agrant examples of pseudo-science are easy to identify; 
but the more subtle-and therefore more insidious and convinc­
ing-cases require a rather precise delineation of the attributes 
involved. . 

1.32 Before examining pseudo-science, however, it is impor-' 
tant to realize that knOWledge is advancing rapidly. What inay 
have been regarded as legitimate science at one time or place may 
later be viewed as pseudo-science. Phrenology, for example (i.e., 
"reading character" by interpreting the structure of the skUll), 
was at one time regarded as a legitimate type of psychology. To­
day it has become simply a device for duping ignorant layltlen. 
Astrology (i.e;, predicting the future by the stars), p~hnistry (i;e.,. 
predicting a person's future by "reading the life lines" on his 
palm), or numerology (Le., predicting one's fUture by interpret­
ing the order of numbers in his birth date, or the numbered-order 
of the letters in his name, etc.), were all at one time regarded as 
reputable sciences. Today. they are clearly defined as quackery. 

1.33 A second aspect of this problem of identifying pseudo­
science is a consequence of the fact that some methodological 
approaches are partly scientific and 'partly pseudo-scientific. That 
is, they combine legitimate with illegitimate methods, infer­
ences or assumptions. Two cases in point might be cited: (a) 
religious "science"-which rests partly on objectively verified 
psychological principles of suggestibility (Le., "mind over mat­
ter"), and partly on scientifically unconfirmed notions of bodily 
processes (Le., all illness is "inental"); and (b) naturopathy­
which rests partly on verified physiological principles (viz., the 
relation of diet to health), and partly on scientifically uncon­
firmed notions of bodily processes (viz:, that all diseases can be. .
 
cured without resort to medicines or surgery).
 

1.34 The essential features of a pseudo-scientific approach to 
phenomena, therefore, are those which ignore, deny or violate 
the essential attributes of valid science. Among the outstanding 
qualities of a pseudo-science are the following: (a) It is usually 
subjective rather than objectiv@-Le., it relies upon the unique 
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~.sona.l interpretations of phenomena made by a particular 
.~tit~oner. Therefore, it varies with the particular "authority" II··;'·~'.
;~adogma, a bible or its equivalent, a semi-god, some type of 

~"'de.•• or a charismatic leader-i.e.. one J.DerceiVf~d-,bv his or- - her­p I - ­

@wers as having god-like qualities). (b) It is illogical insofar 
violates one or more basic rules of inference, of definition, of 
ment, of proof, etc. (c) It is unsystematic in the respect that 
'arious patts .do not necessarily relate to and support each 
~r by virtue of internal consistency. (d) It is "fixed" or 
sed" rather than accumulative insofar as its "facts" are un­
';~chable in terms of new evidence. (e) Just as important. is 
'.:fact that it exhibits very low reliability~i.e., its predictions 

JW.. better than those one could make hy chance. Since an 
, ~ate criterion of the validity of any purported science is its 
ktive power (a subject to 1;le discussed at some length later), 
iparticularly in this respect that pseudo-scienc~whensub­
d to valid and objective measures of prediction-performs 
;>etter than dbes random guesswork alone. 
~5. Since the .layman is untrained in the intellectual aspects 
\l0d,ern science, he often finds himself in a, quandary when 
,g to distinguish between legitimate scientists and their imi­
is. All arc:lUnd him, every day,. he hears or se~ apparent au­
ities (often dressed in white laboratory co.ats) who exhort 
~;tQ believe their assertions. The resolution of this quandary is 
.' c ~rwhelming task 'for the layman; for who and what is repu­
te"and therefore reliable in science is a question demanding
 
~'b'ledge both of science in general and of the field involved
 
p~ticular. It is for this reason that the nonspecialist is so
 
~riconfused, and even duped, by conflicting claims all made in
 
'name of science. This quandary, incidentally, faces the scien­
lrimself at times when he is faced with cogent arguments
 
ide his field of special knowledge.
 

Of course,' many purported scientists are simply flagrant
 
ans; but an additional difficulty facing the layman is that
 

fferentiating the scientist when he is functioning as such
 
the scientist in his role as an ordinary citizen. Ma~y repu­


c' scientists speak or write publicly on many topics outside
 
established fields of accomplishment. A scientist-at least in
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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 functiohing 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. 

.1.37 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. 

138 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 trained persons--especially those whose efforts so often result 
in positive contributions to mankind's material welfare. In some 
respects, il1 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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~ 1.39 Yet at the same time, many people of limited knowledge 
seem to suspect or resent the superior abilities of prestiged in­
dividuals-especially so in the United States, where the doctrine 

,. ,-.., '.,. r: ."..,..... ., _1 
· 01 pouncal equaUlY IS orten exu:nueu 10 Imply Dom liO.{;lalallU 
intellectual equality. In this sense, then, the scientist-like the 
college professor,' to whom he is professionally very c;losely re­
lated-is often regarded at best as a somewhat impractical and 
ineffectual person who spends most of his time on inconsequen­
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-blooded" 
devotion to scientific discovery knows no bounds of humanistic 
or ethical values. (This is the "mad scientist" of horror-movie 
fame.) The social significance of this dualistic attitude of laymen 
toward the scientist invites serious speculation, but is beyond the 
scope of this volume. 

lAO Rega\dless of its philosophical implications or its intel­
lectual imputations, this popular notion in regard to discovery 
is simply erroneous in fact .. True, a few "great" discoveries that 

· ilater were scientifically enco~passed or explained have been 
made by poorly trained workers or laymen. But in all such cases 
the discoveries represented either an isolated fact or a single 
sequential relationship. (Well-known cases in point would be the 
discovery of the paralyzing power of curare, long used by the 

;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 tb.e ancient 
Chinese who developed the principle underlying rocket propul­
sion.) 

IAI The great masses of verified knowledge underlying mod­
ern science-particularly its fundamental theories-have resulted 
from the cum\llative efforts of well-trained and long-laboring 
men of superior intelligence who employed the methods treated 
in. .this volume. The inventions or discoveries sometimes made, 
·even spectacularly, by laymen generally have very little meaning 
in and of themsleves. They must be fitted into an organized and 
.coherent system of knowle~ge 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 by laymen. Especially today, wlu::n 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-eould make a significant contribution to 
modem sicence. 

1.42 A final point of peripheral relevance and interest to the 
layman-in this discussion of the differences between science and 
pseudo-science-is the proQlem 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, 
even 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. 

1.43 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 .. I"), 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 <llsagreement with the majority of their col­
leagues-let alone accepted by laymen. To the extent that a 
science is relatiVely undeveloped (sociology 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 laynian's dilemma is the establishment 
of systems of public accreditation as has occurred in the field of . 
medicine, Psychologists, for example, are moving to legitimatize 
through state iicensing agencies the specification of who is and 
who is not qualified to practice psychotherapy.) 

C. The Relation Between Science and Nonscience 

1.44 Not all human behavior is gUided by scientific knowl­
edge. Most of an individual's acts are motivated by ideas unsup­
ported by scientific evidence. 1n fact, the areas of greatest ideo­
logical involvement (politics, religion, morality, art, etc.,) are 
those wherein people function according to tenaciously held be­
lief~ alone. Cogent arguments often are convincing in themselves, 
even without objective confitIIlationj and to many persons mere 
verisimilitude (I.e, the appearance of being trUe or real) is an ade­
quate £oundatiqri for belief. 

. 1.45 Everyday life consists largely of mental and physieal 
habits based simply upon supposed certainty. "Common sense," 
for example. is regarded as an adequate guide for much daily be­
havior. Even the primitive person knows that water rUns only 
doWn hill, that night follows day, and that all living organisms 
grow, reproduce and eventually die. The fact that much common 
ktlowledge is actually unconfirmed by scientific evidence is of 
little concern to ,the believer in the virtue of so-called common 
sense. If such a person believes that the stars determine human 
~ef1ts (astrology), that probability in a card game is simply a 
Ihatter of ~andom behavior ("chance, luck"). that physical or 
racial featUres determine personality (physionogmic "psychol­

. ogy'\ or that prayer causes rain-then such beliefs will often be 
accepted as personally and socially adequate guides to daily be­
havior. 

~.46 Nonscientific knowledge, therefore, is essentially of three 
. kinds:	 (a) that which is based mainly upon sheer habit alone 

(e.g., how to eat properly, how to ride a bicycle, how to drive a 
tar, hbW to dance): (b) that which is accepted as factually true 
by Qne'S reference group (e.g., certain "foods" ate tasty,. others 
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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 ideologica1 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). 

1.47 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" (i.e., 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 deaSl 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 th,at either
system offers him. . 

1.48 For most modem 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 cleax:ly 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 versus 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 surgery 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 
fonn). 

·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." People cannot 
always wait for the scientifically verified answer to come in. Time 
may be "awasting," and the desire to act may be compelling. The 
common saying that "Something is better than nothing," often 
expresses such an impatience with the careful working 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.) 

1.50 Another such factor is one's choice of faith-reference 
groups. A given ,person at any given time may believe in various 
-apd possibly conflicting-authority figures (e.g., the pastor, 
the parent, the teacher, the public official, the editor of a news­
paper, the leader of a gang); and often even such authority figures 
may all be woefully ignorant of the true facts of a given problem. 
Obviously the person' who does not have the facts at his com­
mand is unable to judge objectively among conflicting claims to 
the truth. But when an argument is cogently presented from an 
approved reference grour---:as, for example, it so often is iPl 
nationalistic histories, in jingoistic newspapers, or in product 
advertising-then the layman is easily convinced that the knowl­
edge so obtained is true because it is both credible and authori­
tative. 

1.51 This state of confusion can easily be dispelled by the 
. person trained. in scientific method. Such a person 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 auth~rities 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. 

\ 


