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RAWING LrraEs between science and pseudoscience is a compli- 
cated matter. In this paper I discuss three of the complaca- 

tions. First, how strict should criteria of demarcation be? Second, 
can demarcation decisions be made without recognizing a distinc- 
t i o ~  between science as a human activity and science as a collection 
of systems, theories, hypotheses, and propositions? Third, is there 
a difference between descriptive criteria and legislative criteria. and 
does this have a bearing on the current controversy concerning the 
role of historical studies in the philosophy of science? 

DEMARCATION AND ACCEPTABILITY 

In this section B shall argue that some proposed cri~eria s f  dernar- 
cation are inadequate because they are too strict. These criteria 
wou1d make it impossible for there to  be incorrect or unacceptable 
scientific hypotheses.' For example, there is presently a dispute 
concerning the identity of the first people to inhabit the North 
American continent, One group of scientists is trying to establsh 
that the first people to cross the land bridge that is now covered by 
the Bering Strait were the first people in North America. Another 
group is trying to establish that there already were people in North 
America who were overrun by the Bering Strait crossers. At most, 
only one of these hypotheses is acceptable, yet both are clearly 
scientific. I make this elementary point because some philosophers 
and scientists have proposed criteria of demarcation so narrow that 
only acceptable hypotheses are allowed to be scientific. 

H wish to suggest the following test for whether or not a proposed 
criterion of demarcation is adequate. It is derived from a similar 
test stated by HempelS2 If, under a proposed criterion of demarca- 
tion, a hypothesis is unscientific, then so must be its negation. I 
shall argue that by using this test, several recently proposed criteria 
of demarcation are inadequate; that is, they are such that a 
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hypothesis is determined to be nonscieneific, yet its negation is 
arguably scientific. 

As an initial example of a criterion that is inadequate by the 
above principle, consider the foflowing: Every science that is a 
science has hundreds of hard results, but search fails to  turn up a 
single one in ""prapsychology."9he criterion used here may be 
spelled out in this way: A hypothesis is scientific if and only if it has 
a t  least one ""hard result." A hard result, we may stipulate, is a 
confirming experiment or test. Hn this sense, the hypothesis that 
gravity obeys an inverse square rule does have hunndreds s f  hard 
results. 

Now, to  test the adequacy of this criterion, we may formu?ate a 
very weak hypothesis of parapsychoBogy, namely, some people 
have the ability to  ""know9? what will happen before it happens. 
(The obvious vagueness of this hypothesis will not affect the pres- 
ent point.) This hypothesis has not one ""hard result," according to 
-- 
Wheeler, and therefore is not scientific by the criterion proposed. If 
the ""hrd results" criterion is to be adequate, the negation of the 
precognition hypothesis must be unscientific as well. But, on the 
ccsnirary, "re negation-that is, no one "ns the power of precogni- 
tion---is scientific by the criterion; there are hundreds of hard 
results showing people not to have precognition. People fail to 
predict the k tu r e  with alarming regularity. So, the proposed 
criterion fails the test and is thus not an adequate criterion of 
demarcation. 

A second and slightly more complex case is this. Paul Kurtz in his 
article ""I Parapsychology a Sciencels' offers the following as "an 
essential criterion of a genuine science," namely, "the ability to 
replicate hypotheses in any and all laboratories and under standard 
experimental conditions.'" This criterion of replicability is, I shall 
argue, not an adequate criterion of demarcation. 

To see this, consider another hypothesis of parapsychology, that 
if certain gifted subjects are tested with Zener cards (the familiar 
cards with simple geometrical shapes on them), they will realize 
above-chance calls fairly consistently. This hypothesis is unscien- 
tific by the replicability criterion because ""Sme experimenters-a 
relatively few-are able lo get similar results, but most are unable 
to do so."$ If we now use the test formulated above, we must ask, 
by the replicability criterion, is the negation of this hypothesis un- 
scientific? Is the h ~ o t h e s i s  that it is not the case that certain gifted 
individuals will realize above-chance calls unscientific? No, because 
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this hypothesis is replicable in any laboratory, What Kurtz should 
be saying is that parapsychology is unacceptable because its 
hypotheses are not replicable. He should not, however, assert solely 
on this basis that parapsychology is pseudoscientific. 

Other examples of this use of too-strict criteria are readily found. 
Several of the criteria given by Lafleur are like this. For example, to 
require that in every case in which the new hypothesis is in con- 
tradiction with established theory, the new include or imply a sult- 
able substitute9, is to require that the new hypothesis be as accepe- 
able as the one it would replace. But the question of the scientific 
nature of the hypothesis is another question altogether. 

The point of this adequacy test is that it should be much more 
difficult for a hypothesis to be accepted as true or highly confirmed 
khan for a hypothesis to be accepted as scientific according to some 
demarcation criterion. A scientifically acceptable hypothesis has 
~resaamabiy already passed demarcation tests. Many hypotheses are 
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scientific hypotheses tend to be quickly forgotten, but several ex- 
amples should jar the memory, The hypothesis of the fixity of the 
main continental land masses was accepted by geologists for at least 
50 years. This hypothesis has recently been rejected in favor of she 
continental drift hypothesis. The former hypothesis is unacceptable 
but surely not for this reason unscientific. Other examples of fai%ed 
scientific hypotheses include those concerning the elalstence of 
phlogiston and spontaneous gene ra t i~n .~  Having made this first 
crucial clarification, let us now turn to demarcation criteria proper 
and see what differences can be found among them, 

Psychalsgicai criteria are ad~~it tedky criteria s f  demarcation. But 
the line they draw is not between science and pseudoscience; it is 
between scientists and those people purporting to  be scientists: 
cranks, A psychological criterion is one that identifies. some 
psychological stare, disposition, or character trait as characteristic 
of cranks and not scientists. In this section 1 shall report some such 
criteria that have been identified and argue that, while such criteria 
are undeniably useful, they are logically irrelevant to the problem 
of demarcating science and nonscience.' 

Laurence Lafleur In his ""Cranks and Scientists" lists seven ques- 
tions that, as he says, ""will help us to make up our minds as to 
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whether the person is a sciel-itist or a crank.99g Only two of kafleur's 
seven are actually psychological criteria, however; the others con- 
cern, not the proposer of a hypothesis, "out the hypothesis itself, 
Two of Eafleur's seven questions nicely illustrate the duference 
between psychological criteria and criteria concerned with 
hypotheses, theories, etc. The first is psychological; the second is 
not.  

Is the proposer of the hypothesis aware of the theory he proposes to 
supersede? 

Is the new hypothesis in accord with currently held theories in the 
fieEd of the hypothesis, or, If not, is there adequate reason for mak- 
ing the changes, reasons of weight at least equal to  the weight of the 
evidence for the existing t h e ~ r i e s ? ~  

The first of these questions Is a good example of a psychological. 
criterion, inas~nuch as it concerns the proposer's knowledge. The 
second, however, is clearly not s f  this character, as it concerns the 
hypothesis ilseif and its relation to established theories. 

The other psychoiogical criterion identified by Lafleur is this: 

Does the proposer show a disposition to  accept minority opinions, ta 
quote individual opinions opposed to current views, and to over- 
emphasize the admitted fallibility of s~iernce?'~ 

kafleur argues, based on these tests, that Inmanuel Velikovsky 
is a crank. He argues that Velikovsky is not aevare of the theories he 
wovld overthrow and is disposed to accept minority opinions, etc. 
Eafleur, of course, is aware of the possi"8ilit.i that some scientists 
may satisfy some or all of his rests. These tests are not absolute. 
There are probably scientists who would fail these tests and cranks 
who would pass them. 

Martin Gardner in his classic Fads and Faddacies in the ~Vipme 5j 
Science identifies two main traits of  cranks." First, they work in 
almost total isolation from their colleagues. Second, cranks have a 
tendency toward paranoia. Many of the odd characters one en- 
cowters  in Gardner9s book certainly satisfir these requirements as 
well as those set out by Eafleur. 

AII of the psychological criteria mentioned so far are subject to 
challenge. They are extremely vague and thzrefore hard to apply. 
There are bound to be a few isolated and paranoid scientists. But 
my collcern is not with the adequacy or inadequacy of these 
criteria; rather, I am concerned with a fallacious argument that iE- 
licitly mixes the kinds of criteria E am attempting to separate. To 
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establish that a person is a crank, one must appeal to psychological 
criteria. To establish that a hypothesis or theory is pseudoscientific, 
one may not appeal solely to  psycho%ogical criteria, 

This distinction is useful in two ways. First, as I have asserted, it 
militates against fallacious arguments of the form: This person is a 
crank, so this person's theories are pseudoscientific. Clearly there is 
no logical force to these arguments; it is not contradictory to im- 
agine a crank proposing a scientific theory or a pseudoscientific 
theory proposed by a ssientisi. Yea. even rhough such argaiments 
Iack logical force, they do nevertheless have same force. The 
distinction between psychoiogical criteria and logical criteria allows 
us to formulate the important question: What does the psychology 
of a person have to do with the credibility of that person's theories? 
There are connections between scientific theories and the proposers 
of those theories, consnections that need examination. And this ex- 
amination, which is beyond the scope of the present paper, cannot 
begin l ? ~ ~ i i  the forllg,er flirtinctfon is recognized. 

DESCRIPTIVE AND LEGISLATIVE CRITERIA 

When we move xway from psychological criteria and begin ex- 
amining those criterna applicable to hypotheses, theories, etc,, we 
fiad immediately a dispute concerning the scope of proposed 
criteria. Some philosophers have argued that it is a mistake to try to 
decide whether or not a single hypothes~s or theory is scientific. 
Others have argued that this is both possible and desirable. Those 
of "Le former opinion urge that only research programs or aadi- 
lions can be evaluated regarding their scientific value. Eakatos, for 
example, says: ""I is a succession of theories and rnst owe given 
theory which is appraised as scientific or pseudo-scientifi~.'"~ 
More recently Larry Laudan has argued "Lab 

most philosophers of science have mistakenly identified the nature of 
scieatific appraisd, and thereby the primwy unit sf rationd maipsis, 
by f~cussiag on the indi~ridua% theory. rather than what 1 czdl the 
research tradikbon. 

Thomas Kuhn, an early proponent of this view, holds t ha tone  
necessary condition for a field's being scientific is that it generate 
puzz'ies the soHutions of which "must be a challenging task, 
demanding, an  occasions the very highest measure of talent and 
d e v ~ t i o n . ' ~ ' ~  
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These views may be summarized in the thesis that demarcation 
decisions are only possible for units of analysis significantiy 
broader %hian the individual theory or hypothesis. For Lakatos, the 
unit is the research program; for Laudan, the research tradition; 
and for Kuhn, the puzzle-solving activity of rnormal science, 

1 shall refer to such criteria of demarcation as descsbtive criteria, 
Such criteria are essentiaQ%y temporal; they refer to historical 
periods, They are often couched in terms of scientific progress-a 
notion that makes no sense if divorced from the temporal; On eke 
other hand, proposals of rules or maxims for deciding whether or 
not a new hyjpothesis or theory is scientific are termed legislative 
criteria by GrGnbaum. Legislative criteria are ""reguiative ideals," 
similar in some respects :Q rnoraf principles; Legislative criteria are 
essentially atempesral; they can in principle be applied to a 
hypothesis without regard to  historical content or considerations. 

Hemge!'s criterion of testability-in-principle, stated in PhiEdas- 
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criterion. 

But ~f a statement or set of statements is not restable at least in prim 
ciple, in other works, if it has nno test implications at all, then it can- 
not be a scientific hmothesis or theory, for no conceivabae empirical 
findings can rhen accord or conflict with ~ t . ~ :  

Notice that Hempel's criterion is applicable to statements or 
hypotheses and not restricted to ""series of theories" or traditions. 
Notice also that one does not have to place a hypo"ehesis or "51eory 
in a historical context before one can apply this criterion. In this 
sense, it is atemporal. Notice, finally, that Hempel's criterion is not 
a generalization based on an examination of hypotheses agreed to 
be sciea-atific;. Hempel is defining ""scientific hypotkesi~." '~ He is 
using ""cannot be sciantifrc'Yn its strongest possible sense: 
hypotheses that are not testable in principle ought not Is be con- 
sidered scientific* Hempel's argument for his criterion is nowhere 
based on a historical study of scienilfic hypotheses, Rather, it is 
presented as a definition or, more broadly, as a characterization of 
"em;h~~iricaH import. 9' 

Pdaklng a distinction between descriptive and legislative criteria 
s f  demarcation makes it possible to diffuse a persiste~~t controversy 
in the philosophy of science. This controversy is embodied in a 
basic c~iticism Kuhc rnakes of Popper's criterion of demarcation 
(one that 1 regard as a legislative criterion) and the reply Popper 
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himself makes to this criticism, Kuhn argues that 

a careful. look at the scientific enterprise suggests that it is normal 
science, in which Sir Karl's sort of testing does not occur, rather than 
extraordinary which most nearly distinguishes science from other 
enterprises, If a demarcation criterion exists (we must not, I think, 
seek a sharp or decisive one), it may be just in that part ~f science 
which Sir K x i  ignores," 

Kaahn9s criticism is that. hist'orica%ky, the testing required by Pop- 
per's criterion does not often occur. Popper's response? It ought 
to! Hn his revealingly entitled paper ""Normal Science and Its 
Dangers," Popper says of normal. science that unfortunately it does 
exist but if should mot, He says normal scientists have been ""taught 
badly" and that we "'ought to feel sorry for9' them.18 Such ncrmal 
science is dangerous to both science and civiPization. 

Clearly, Kuhn's criterion and Popper's are of quite different 
kinds, in conflact only insofar as Popper thinks the history of 
science supports him and insofar as Kuhn thinks his critel-ioe is a 
defining charackris~ic of science. What 1 am suggesting is that we 
regard Mmhn's criterion as descriptive and Popper's as legislative, 
thus reconciling the dispute,1y The general point is that there is 
room for both descriptive and legis1atf.de criteria. Both kinds are 
necessary given the dual endeavor of explaining and describing 
scientific progress and formulating (or reconstructing) the aims and 
goals of science. Legislative criteria are especially important given 
the inapplicability of descriptive criteria in dealing with newly pro- 
posed hypotheses and theories. Sometimes it is necessary to  decide 
and not wait and see if a tradition or research program develops. 

The distinction between legislative and descriptive criteria is sub- 
ject to challenge in three respects. First, it may be objected that 
some legislative criteria are descriptively adequate as well. Popper 
in particular seems willing to  extend his criterion of falsification 
beyond mere legislation to  description of scientific progress. Sec- 
ond ,  some will object that some descriptive criteria are as legislative 
as any: in Feyerabend's terms, they result from an ""ideoIgy.'P20 
Third, if the history sf science is not the touchstone for the ade- 
quacy of legislative criteria, there seems to be no way to decide 
among competing legislative criteria, 

In response to these chszllenges, let me first rehearse the relevant 
differences between the two kinds of criteria, First, they differ In 
range of applicability: descriptive criteria care noaesigned to deal 
with new hypotheses and rheosges, whereas legislative criteria are 
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so  designed. Second, I have said that legislative criteria are much 
more like moral p ~ i ~ c i p i e s  than are descriptive criteria: they say 
how science ought to be viewed. And third, legislative criteria are 
definitions, whereas descriptive criteria are generalizations based 
on the examination of actual scientific theories and practices. 

The first objection, that legislative criteria might be descriptive 
as well, is easily rebutted once one sees tkat it is simply false that 
hypotheses and theories have been considered scientific iF and only 
if they have satisfied some criterion such as testability-in-principle 
or  falsifiability. The whole point of constructing a criterion of 
demarcation is, % take it, to  counteract widespread misuse of the 
concept of ""scientific hypothesis." If in the past and present scien- 
tists have as a matter sf fact followed (albeit unkno\vingly) a 
testability or falsifiability-like criterion, it would be of little or no 
interest to formulate it. It is onaly because demarcation decisions 
have been historically confused and idiosyncratic rhat there is clear 
need for an adequate criterion of demarcation. lit thus seems to me 
that  a legislative criterion cannot be at the same time a descriptive 
criterion. 

But are descriptive criteria really iegislarive criteria in disguise? 
This is the second challenge, and I think it has much more merit 
than  the first. What it amounts to is this. Even historians of science 
have preconceptions about what ought to be counted as scientific- 
their ""ideolsgy," as Feyerabend says. This point is well worth 
making because the most severe critics of legislative criteria seem at 
times ro forget their own ideology, For example, Eakatos criticizes 
what he calls Popper's ""falsificatiowist moraIity9' for not noting 
tha t  

scientists frequently and rationally claim ""tat the experinentd 
resu%ts are not reliable, or that the discrepmcies which are asserted to 
exirj"lbetween the experimenbd results and the theory are only ap- 
pnrent m d  that they will disappear with the advance of our under- 
s t m d i ~ a g . ~ ' ~ ~  

Feyerabend points out tkat Lakatas is no less guilty of moralizing 
than  is Popper, insofar as the capacity to generate a research pro- 
gram is valuable only with regard to  a given (if widespread) 
ideology. 

While I agree with Feyerabend9s criticism of Lakatos and by ex- 
tension other descriptively-minded philosophers, 1 do not think it at 
all vitiates the distinction between legislative and descriptive criteria 
of demarcation. AAer all, this distinction concerns the formuhation 
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and range of application of demarcation criteria and not the biases 
or ideologies of their proposers. The three differences noted remain 
differences, even granting Feyerabend9s point. The only qualifica- 
tion necessary is that legislative criteria tend to bide their 
allegiance. 

The third and final objection is that, as legislative criteria are 
statements of what science ought to be, there seems to be no way of 
deciding between competing criteria. Are proposers of legislative 
criteria left in the position pictured by Adolf Grunbaum-"The 
philosopher who presumes to sit on the legislative pedestal may be 
left t o  contemplate his own normative This issue goes 
well beyond the scope of this paper, but it would require for a solu- 
tion the development of an ethics of criteria, that is, a systematic 
statement and ranking of various proposed legislative criteria and a 
comparison of their relative merits and faults. 
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