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Popper’s Political Philosophy in the Per-

spective of Global Politics

Joseph Agassi
Tel-Aviv University and York University, Toronto

Popper’s major political treatise, The Open Soci-
ety and Its Enemies of 1945, was written during
World War II, when the news of the Holocaust was
unavailable. He lived in New Zealand then, and
even the Japanese war crimes were not known
there. It is hard to imagine how he different the
book would have been were he informed of the ter-
rible events. He hardly referred to them in his later

writings, but this is not unusual’ the discussion is
just now beginning: unfortunately, time was needed
— for the major culprits to die out and for the sur-
viving victims to regain perspective. What was ob-
vious at once is that these events made a mockery of
the classical rationalist-liberal theory of human
natural goodness. The classical rationalist-liberal
philosophy was wrecked. As Popper’s philosophy
does not rest on any theory of human nature, it
came very handy. Of his later contributions, the
only one that may be as important as his great trea-
tise, is his democratic critique of the traditional lib-
eral theory of the rightness of democratic public
opinion and his replacement of it with ideas already
present in his great treatise (“Public Opinion and
Liberal Principles”, 1955, republished in his Con-
jectures and Refutations, 1963). Popper’s great con-
tributions raise the question, how much of tradi-
tional liberal theory needs rewriting, how much of
this he executed, and how successfully. What is left
to be done?

The same goes for other earth-shaking events,
especially the use of nuclear weapons to end the war,
which has sparked a huge debate that has hardly
begun to grapple seriously with the situation. (It is
no accident that even Kurasawa’s film about the
case is very disappointing. It centers in Nagasaki
and not in Hiroshima, perhaps because the second
bombing is obviously harder to justify. It does not
meet the highest standard that most of Kurasawa’s
films met: it is one-sided and so it is rather poor.)
The Proliferation of nuclear weapons, Pollution, the
Population explosion and the raging Poverty (the
four P’s) all (strongly reinforce each other and) risk

our survival, and so they have put global politics as
the lead item for any political concern. Since sur-
vival is the first item on any political agenda and
since it is now half a century that we are facing
global risks to the very existence of humanity, every
one of these risks should by now have entered the
top of every political agenda. They are almost to-
tally ignored. Even the little that is done to save the
environment does not begin to be adequate. Popper
did not speak of them, though he lived till nearly
the end of the twentieth century, except that he
(rightly) was very acrimonious about those envi-
ronmentalists who are trying to raise panic in order
to raise interest in urgent matters. (Regrettably



towards the end of his life he showed more concern
for the pollution of the information channels — as he
(mis)perceived it — than for the pollution of the en-
vironment.)

The changes in these directions could not avoid
influencing world and national politics, and even
profoundly, but the activities in that direction were
almost all unplanned and there is almost no critical
discussion of the matter. The most obvious example
was the rebellion of the young during the sixties
and the seventies, but the violence of these activi-
ties, especially in Japan and in Germany, were
symptoms of aimlessness that resulted in their use
by some parties for immediate political gain. It is
easier to notice the impact of the helplessness of
politicians on these activities than to specify pre-
cisely how events took shape.

The same holds for Popper’s political philosophy.
He had a tremendous influence, yet it is still not
clear how Philosophers are still busy distorting it as
well as his other ideas, and belittling their impor-
tance. Not surprisingly perhaps, political scientists
too still pay little attention to it. After he died a re-
porters debated the question of his attitude to the
Cold War, on which he said nothing directly. He had
interesting ideas about international politics. These
are still left unnoticed. And, to repeat, he said al-
most nothing about global politics. His philosophy
has significant implications for this issue, and they
need to be spelled out, and one can do this only by
taking him seriously.

Perhaps Popper’s best known contribution to po-
litical philosophy is his critique of historicism and of
utopianism. (These two doctrines largely overlap, as
most but not all of those who have endorsed one of
these doctrines endorsed both — as parts of a whole
philosophy, known as progressivism. Some utopians
are not historicists, such as Martin Buber. And the
pessimist historicists are often not utopians, though,
according to Popper, Plato was an exception here: he
was a pessimist historicist yet he was a utopian par
excellence.) Popper’s critique was popularized in the
sixties and in the nineties in two vulgar versions,
known by the funny descriptive phrases, “the end of
ideology” and “the end of history”. I will not discuss
them as they are positivist and historicist versions
of his criticism: this makes them intellectually
worthless, no matter what one thinks of them as

propaganda items. The connection of this critique to
the risk to human existence, however, is too obvious:
even Marxists raised the question, does Marx’s his-
toricist optimism preclude the total collapse of hu-
manity, and if so, is it refutable, and if so, is it re-
futed? These questions, incidentally, seem to me to
be unanswerable: Marx’s theory was not intended to
grapple with such matters and it cannot do so in
any way. This makes it grossly inadequate. We may
leave it behind in our discussion of urgent matters
as not helpful in any way.

Popper’s critique of historicism is that it led to
utopian social engineering, which, he showed,
encourages brutality in the name of the image of a
better future. He presented this criticism with an
alternative, which he called “piecemeal social engi-
neering” and which he characterized as humane,
self-critical and reversible. (This is most significant,
as the plans may be based on fatal errors.) That
thesc” wuree characterizations go together is fairly
obvious; let me skip discussing this. That Popper’s
political philosophy is neither conservative nor
radical but reformist just because it is critically
minded is obvious, and this too I will not discuss
here. That Popper’s political philosophy favors
small-scale reforms is obvious too: small-scale re-
forms are more easily reversible. Does Popper’s po-
litical philosophy require that plans should be small
scale? Does piecemeal engineering have to be
small-scale? The word “small” is context-dependent,
so it is hard to say, and Popper said explicitly that
he was not opposed to reversible large-scale projects.
Unfortunately, this is outdated now: of necessity
global politics employs very large-scale projects and
its impact may be irreversible. Yet it comes to pre-
vent irreversible global catastrophes. So from the
viewpoint of Popper objections can be registered
against it only as criticism of the claim that some
irrevo.oinle global catastrophe is impending, or as
plans to evade it that are less risky and/or less
drastic. Unfortunately, the risk to survival is these
days beyond reasonable doubt. What is the proper
view of reasonable doubt should be studied and ap-
plied to this urgent case, but I cannot to so here.
This is important both for the assessment of the
doubt about the impending risks to human survival,
and also about the means for confronting them. At
the very least we should encourage as much study



of these matters as possible. Thus, we should con-
demn the first act of the current Pope. Pope
John-Paul II, as he entered office, which was to
abolish a Vatican committee for the study of world
population. Whether the risk due to the population
explosion is real or not, the hostility to its study is
unconscionable. Even if the action was only demon-
strative and some other, less distinguished commit-
tee is studying the problem, the action is still un-
conscionable.

In his great treatise Popper criticized social and
political and cultural and religious movements and
ideologies and institutions. He regarded them all as
having open and closed wings, and he aimed at up-
holding their open wings. He spoke most specifically
of democracy, which he both loved and criticized se-
verely on many levels. Although he was neither a
Christian nor a Socialist, he expressed the same
attitude of the diverse Christian churches and the
diverse socialist movements, even if with much less
detail. He was not systematic on this, however. For
example, he did not approach nationalism this way,
which is strange, since he did so in an early educa-
tional paper of his. I will not enter this here. It is all
a matter of practical politics, however: its theoreti-
cal aspect is already summed up in his preference
for reform and moderation over radicalism and
drastic moves.

There is then the negative idea of politics in gen-
eral and of democracy in particular. Popper’s nega-
tivism seems to suit best the anti-political view of
the right wing politicians and economists, from his
friend Hayek to the last followers of Reagan and of
Thatcher in Israel. This is not so. Popper was very
clear on the matter: he said anti-politics is incon-
sistent. This, incidentally is clearly seen in efforts of
some right-wingers to rectify the inconsistency, such
as the philosopher Nozik. (Nozik is still not serious:
he hides in footnotes such matters as the duty of
governments to mint the national coin, and he plays
down its duty to cater for the national security and
for law and order. As a liberal Popper was sympa-
thetic to the right wing: he demanded that govern-
mental intervention in the economy be kept at the
minimum, for a conspicuous example. All this is
sufficient in general, but not in any particular detail,
even if judged only theoretically. There is much
work to be done here.

Popper was right to say, the negative aspect of
democratic politics comes first: democracy is where
a regime can be overturned with no bloodshed. It is
odd that this needed saying despite the famous facts
of the period. It was when the politically and mili-
taruy most powerful person in the whole wide world
throughout its long history, Sir Winston Churchill
was defeated in peaceful elections. And it was when
one of the greatest tyrants in history, Joseph Stalin,
died in his bed surrounded by terrified underlings.
At that time the public was deeply involved in the
stupid debate over the question, which regime was
really more democratic, western representative
democracy or the Communist people’s democracy.
The latter idea was found fascinating among the
students in my country when I was a student soon
after World War II and after my country won its in-
dependence. Popper’s great treatise was not known
there and a Hebrew translation of it is only now
being prepared for the print. Nevertheless, the
negative idea of Popper’s is by now quite popular,
even though it is not consistently followed. In par-
ticular, there is an oversight here, and a regrettable
one at that, since even at its very best negativism
wiil uoc suffice, and even from Popper’s own view-
point. Popper’s political philosophy has its situ-
ational logic in addition to his negativism, and this
is a positive aspect of it.

Negativism in politics is the preference of the
dismissal of inadequate rulers over the choice of the
adequate ones; by contrast, situational logic is the
positive study of choice; in the political case, it is
chiefly the study of the choice of rulers. What do we
want our rulers to do for us? What is required of a
ruler to suit this end? How should we arrange for
possible candidates to come forth? Who among the
current candidates fits our description most? By
what criteria? Should that person be supported?
These questions are within situational logic.

All this concerns matters of national politics. By
extension, it also pertains to international politics,
since the national interest guides the activity of its
representatives in the international arena. Global
poiiuis 13 different. Even such questions as those of
foreign aid are not quite free of considerations of
global politics. Foreign aid still is a matter of inter-
national politics, of course, but above and beyond it
is also a matter of global politics. Within national



politics we ask about the nation’s contribution to aid
its poor neighbors out of the concern for the health
and welfare and quality of life of members of our
nation. Within global politics we ask about the na-
tion’s contribution to aid its poor neighbors out of
the concern for the survival of humanity. Of course,
the two domains largely overlap, but as they are not
identical, they merit separate attention despite the
fact that there is no national politics if global poli-
tics is neglected beyond repair. It is clear that the
national interest requires efforts in the global direc-
tion, but there is a conflict here, one that the Marx-
always stress, between the
short-term and the long-term goals. The sort-term
goals dictate the allocation of all of the national re-
sources available to the immediate national interest,

ist economists

and the long-term national interests that of the
survival of humanity, is left unattended to.

Marxists say that outside a socialist country all
immediate interests win and the long term ones
loose. As it happens, the opposite is true of socialism,
and Popper’s explanation of this phenomenon is in-
teresting and should be examined. Whether in the
modern world this is always the case is a good ques-
tion. Cynics answer it with assurance: of course all
short term interest wins. This is refuted. After all,
the unification of a nation, a process that took place
not so long ago, in western Europe and in other
places, including Japan, principalities did voluntar-
ily give up their political autonomy in order to con-
tribute to the central national government. In the
present case there is no need for national govern-
ments to give up their autonomy. Even Einstein and
Russell, the greatest advocates of world government
in the twentieth century, did not require the
relinquishing of national autonomy. So it is better
not to speak of a world government but of a strong
body for coordinating global interests, and obviously
the United Nations Organization is the prime
candidate here, but not the only one. Astronomical
sums are urgently needed for investments in the
construction of adequate global infrastructures. To
acquire these sums, a plan is needed for taxing
nations and international corporations, and, more
importantly, instruments for levying these taxes.

That is well very much in the spirit of Popper’s
political philosophy but beyond his writings as he
has spelled it out, and beyond his deliberations, as

far as we know. It can be done only as a result of a
vast research project performed in the light of his
great ideas. At least in the first blush it seems
unreasonable to expect all this to happen. Whether
this is so or not depends on how serious the threat
to existence is and how obvious it is. If it is real,
then sooner or later it will be manifest, and we can
only hope that when it will, it will not be too painful
and too late to for us do something to curb it. And if
a period of grace will be granted, then of course the
proiect. will develop. As Popper repeatedly said, to
some extent the future of humanity is in our hands,
and then our duty is to do something about it. As he
also said, one has to be wary of predictions of doom,
and this explains the delay in the performance of
the urgent task. As the threat seems increasingly
real, then, the project of the study of the situation is
increasingly imperative.
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Feminism and Critical Rationalism

Judith Buber Agassi

The basic feminist view of the modern Women’s
Movement that rose at the end of the 1960’s is: that
the inferior status of women in society must be
abolished; the ex-
clusion and the segregation of women, their legal,
judicial, customary, political and economic de facto

that violence against women,

discrimination, all constitute crucial infringe-
ments of human rights and of democracy. Most
modern feminists also assume that by now the abo-
lition of these infringements is quite feasible.

This feminist goal appears to be in accordance
wius 1 upper’s ideal of the Open Society. Popper
himself has occupied himself neither with the
Feminist Movement), nor with social research con-
nected with it. My thesis is that Critical Ration-
alism can be of great help and significance for femi-
nist researchers.

Before embarking on an explanation of this
statement, let me present my short outline of a ba-
sic Feminist Research Program for sociologists, an-
thropologists, economists, political scientists and
historians, who share the basic feminist views men-
tioned above:

1) What are the causes of women's ine-
quality? Is there one major cause for it in all socie-
ties and periods?

2) What are the causes of different de-
grees and different forms of gender inequality in
different societies and in different periods?

3) Have there ever been societies where
Wowil . s status was equal or superior to that of
men?

4) If yes, why? Could such conditions be
recreated?

5) If not, does this not point to the fact,

that all, most, or at least a significant part, of the
causes are biological-physiological?

Assuming that the large social differences in the
forms and degrees of gender inequality refute the
claims that all or most of these causes are biological,
yet not the claim that a significant part of them is,
then the following questions should be asked:

6) Have the biological differences between



men and women themselves, or their impact on
women's lives, changed recently? Could they be
changed more radically? What is the price of such a
change?

7) If the answers to 3) and to 6) are nega-
tive, does this not negate the possibility of gender
equality ever to be achieved?

8) Rejecting the view that absence implies
unfeasibility, what recent basic changes could have
made gender equality feasible now?

9) Are women a social group? What are
their common interests, where do their interests
differ? Can they develop solidarity in the fight for
their common interests?

10) What part does/can the Women's
Movement/different women's movements play in the
What
makes for success or failure of a specific women's

equalization of women's status in society?

movement?

11) What is the most effective strategy of
the women's movement? Equalization of gender
roles and integration of work roles, or gender sepa-
ratism by turning women's traditional skills into
monopolistic strongholds or by creating a separate
women's economy?

12) How strong are men's--which
men's--interests in keeping women in an inferior
status in household and workplace?

13) How can the male role be changed suf-
ficiently to facilitate such a change in the female
role, so as to enable women to achieve equal power
in society? Can this process be facilitated by social
policy? By which social policy?

14) Which factors in present-day industri-
alized society support the status quo of gender ine-
quality, and which factors push for change?

15) Can the large change in women's roles
that has taken place in the last 30 years be re-

versed? How serious is the backlash to this
change?
16) What are the causes of male violence

against women? Will the economic and political
empowerment of women reduce male violence
Is the backlash in fact producing

an increase in violence?

against women?

Considering this research program, does it raise
special epistemological and methodological prob-

lems? Do they differ from those faced by social

scientists in general? Are they more acute? Here
are some such problems and the thoughts they gave
rise to:

a) For centuries thinkers, phiiosophers,
historians, social scientists, and psychologists dis-
regarded women completely or misrepresented them
as having inferior intellectual capacity, character
and moral judgment, as a secondary species; some
of them denied, and still deny, that women's status
in household and society is inferior; others admait it
but justify it as natural or as essential to the func-
tioning of society. How come? Obviousiy they did
not achieve the "truth" about women by scientific
means; Can social scientists then at all find the
truth about social reality, or even approximate 1t?
Does such a truth exist at all? Does social reality
exist at all?

b) The claim to be committed tc the truth,
the scientific ethos of objectivity, appeared espe-
cially suspect, as the bias of male scientiste con-
cerning women was so blatant. This raised the
question: Can men at all be objective in their re-
search concerning women? Can they-—as long as
they accept prevailing male supremacist norms of
gender roles and of masculinity/femininity?

c) This led to the more far-reaching ques-
tion--can objectivity be achieved at all? Is the en-
tire ethos of objectivity, indeed the claim tc ration-
ality itself, not a part of male "scientism”, a pre-
tense of the male-dominated scientific estabiish-
ment?

Many adopted

anti-positivist, anti-scientific views such as the

Feminists fashionable

many variants of relativism, neo-Marxism,
post-modernism or Kuhnian paradigms, all of which
share the claim that (at least in the social sciences)
the pursuit of objectivity and the pursuit of truth
are impossible and that those claiming to do so are
deceiving the public.

Relativism has been used to justify differences
between the value of social theories and historical
descriptions of different periods, between kinds cof
societies, between modern thinking and “magic
thinking", and between the values and the social
arrangements of different nationalities, races and
classes.

The theory of Kuhnian paradigms was taken to

assume that science is relative to political, economic



and institutional pressures, all of which were pre-
sumably parts of what constitutes a ruling para-
digm.

The conclusion advocated by relativist feminists
is that at least social research--perhaps also natural
research --necessarily always is, and should be
openly admitted to be, relative and separate ac-
cording to gender. This is open to at least two inter-
pretations: perhaps it means that only women can
be feminists or that only women are qualified to
conduct women's studies.

Post-modernism reads as follows: both objectiv-
ity and truth cannot be achieved at all in the human
sciences, because their subject-matter is made up of
"texts", of significant "events" or of various “dis-
courses”, that can only be interpreted, and all in-
terpretations are equally legitimate.

Thus it happened that the much-needed criti-
cism of positivism and scientism led some feminist
scholars into subjectivism and irrationalism. This
only reinforces positivism and scientism.

d) A certain historical situation in the so-
cial sciences happens to have played an important
role in the evolution of feminist critique. Func-
tionalism was the ruling school in sociology and in
social anthropology at the time of the advent of the
new feminist movement at the close of the sixties.
It is a grand theory of social equilibrium, that stood
for men's and women's desirably different roles in
the nuclear family, and thus also in the economy
and in politics, as the basis for the stability of mod-
ern society. This, of course, stands in diametrical
contrast to the feminist critical view of modern so-
ciety and especially of the American nuclear family.

e) In their critique of functionalism some
feminists joined Marxist and Neo-Marxist schools,
such as the Frankfurt school, whose leaders de-
clared extremely critical views of "American imperi-
alism" and of the "bourgeois family". In spite of the
fact that gender could not possibly play a significant
role in Marxist and Neo-Marxist social analysis,
they tried now to introduce gender as an additional
factor without attempting to examine critically the
main Marxist tenets of social class as the basic so-
cial whole, of the inevitability of the class struggle,
of the state being nothing but an instrument of the
"ruling class", and of the future classless society
that will automatically solve all social problems,

including the problem of women's social inequality.
Later some neo-Marxist feminist scholars at-
tempted to introduce not only gender, but also race
and ethnicity, next to the basic Marxist factor of so-
cial class, thus further confusing the relativist and
holistic tendencies of Marxist social analysis.

Thus it happened that these feminist scholars in
their criticism of functionalism as a holist, conser-
vative and pro-establishment theory, did not con-
tribute to the much-needed critique of holism and of
the accepted dichotomy between holism and indi-
vidualism.

f) The inductivist, rigidly quantitative
methodology, often using dubious statistical data
and methods, or data arrived at by shallow ques-
tionnaires or contrived "laboratory" experiments,
that had been established in sociology and social
psychology side by side with Parsonian Grand The-
ory, was considered by a growing number of sociolo-
gists as often artificial and misleading;

The Feminist criticism of the scientist fetish
made of the quantitative method and statistics in
the social sciences certainly was very important.
"Factors" and "parameters" that are fixed arbitrarily,
are all too often taken seriously without regard to
the specific meaning that the question originally
had to the person to whom it was presented, nor to
his or her specific circumstances, nor to the possible
distortions of the measurements of these "factors"
and "parameters". All too often the numbers re-
sulting from these pointless procedures are subject
to some mindless inductivist correlations. And all
too often the outcome of this entire process is passed
to the overwhelmed reader with no explanation.
All this does deserve severe criticism.

In addition feminists considered much of re-
search by the questionnaire and structured inter-
view method to be male-biased due to its measuring
women against male norms, and also of manipulat-
ing its human research subjects, especially insulting
women, by disregarding their experience and their
feelings. This disregard of experience and of feel-
ings was deemed to be part of the "rationalism" of
the male scientific establishment.

As alternatives feminist scholars greatly devel-
oped the research tools of the so-called qualitative
method such as semi-structured questionnaires and
semi-structured and minimally structured and



in-depth interviewing (video and/or audio taped);
they developed the entirely new method of "Oral
history".

Unfortunately many of them
claimed to have thus abandoned any kind of quanti-
This suited well those who had earlier
adopted a subjectivist, irrationalist, anti-empirical
stance.

g) Another problem was posed by the

erroneously

fication.

dominance of inductivism in social science research.
Feminists were openly problem-oriented and critical
in their approach; inductivists
academe declared them to be not "value-free" and
thus not measuring-up to academic standards .

in power in

h) Feminists were in a special need of a
method that would facilitate not only the descrip-
tion and analysis of present social reality, but also of
projections of the effects of possible drastic social
changes. They developed the "scenario” method.

i) Feminists have noticed that many basic
concepts used by different schools in the social sci-
ences are seriously flawed. (Examples: sex, family,
work). They have introduced the distinctions be-
tween "sex" and "gender", “
"household", and between "paid work" and "unpaid
work".

W In addition to the authority of function-

marriage”, family" and

alism, another specific historical situation at the
time of the rise of the new women's movement also
This
was the popularization of psychoanalysis, loosely
characterizable as Freudian. In the USA this had
started as late as the fifties and gained dominance
in the sixties. In the mid-sixties semi-Freudian
theories were used by psychoanalysts, psychothera-
pists, physicians, social workers, teachers and social

influenced the direction of feminist critique.

policy makers. They were used as means of scien-
tific legitimation for the devaluation of women and
for their domestication, and as justification for gen-
der discrimination of all sorts.

Betty Friedan gave the sign to "Women's Libera-
tion" by publishing her book the "Feminine Mys-
tique" that was a critique of the application of
quasi-Freudian quasi-psychoanalytic theories to
subjugate women. She discussed Freud's famous
claims that women's anatomy was their destiny,
that they were destined to narcissism, to "hysteria",
to penisenvy and to dependence and lack of

autonomy; that women who aimed at occupational
and intellectual achievement were unnatural "cas-
trating bitches", that those who desired sexual
gratification by clitoral orgasm were "infantile"
(mature women were satisfied by vaginal orgasm
and gained full satisfaction by giving birth to sons);
that women who claimed to have been sexually
abused in childhood by their fathers or other male
father-figures, suffered from wish-fantasies, and
that women who reported male violence had at-
tracted sadistic men because of their own masochis-
tic teauencies.

Some Feminist psychologists and sociologists
developed Friedan's criticism further and rejected
Freudian Psychoanalysis, and some of them used
Popper's argument that Freud's teaching is
pseudo-scientific, as he had refused to open his hy-
potheses to criticism, that he had formulated them
in a way that characterized any criticism as result-
ing from the critic being psychologically inferior and
even sick. (Popper called this technique '"rein-
forced dogmatism".) Feminist sociologists pointed
out the dogmatic character of the Freudian teaching
that the period of infancy determines all future
psychic development, as Freudians refused to ex-
amine the impact of social influences on character.
(When such examinations were finally made, they
showed amazing changes in the attitudes of groups
of women faced with similar choices--even after a
relatively short period of time had elapsed.)

Yoi the well-known feminist Carol Gilligan sim-
ply accepted Freud's dictum that women--due to a
basically and wunchangeable difference between
experiences of female and male infants--were
different from men by having a stronger tendency or
capacity for human attachment (Freud had called it
dependence) and a weaker urge for "autonomy" and
declared that this made women different but supe-
rior to men, by causing them to develop a superior
morality to that of men. In her critique of Piaget
and Inhelder, Gilligan justly criticized their ten-
dency to make the moral judgments of boys the
yardstick for measuring the development of human
moral sense in general, thus condemning the usu-
ally less abstract, less legalistic answers made by
girls to the moral dilemmas posed by the researcher,
and using this as "proof' of women's
Thus Gil-

as inferior -
slower and inferior moral development.



ligan opened the floodgates to separatism.

To sum up: In the course of the more than thirty
years of modern feminist research, different femi-
nist researchers have looked for help in several dif-
ferent directions, in order to solve these pressing
methodological problems. Some of their philo-
sophical choices and preoccupations were a waste of
time, and some even proved to be obstacles hinder-
ing their work. The relative disregard of most
feminists of the epistemological contributions of
critical rationalism and of their methodological cor-
ollaries was most unfortunate.

Finally, this development invites explanation.

In the early seventies some of the younger femi-
nists in the humanities and in the social sciences
rejected empirical research and the search for truth
and objectivity altogether, and advocated instead
reliance on "gut feelings" and the "collection of am-
munition for the battle", just as many New Leftists
had previously done. Moreover, some even threw
overboard the common rationality of women and
men, just as some Neo-Marxist New Leftists had
thrown overboard the rationality common to the
"Oppressors" and the "Liberators".

Some of these became the ideologues of Radical
Feminism, combining some psychoanalytic with
some anthropological elements from Levi-Srauss,
Lacan and others, and developing them and inte-
grating them into the grand and utterly untestable
theory that compulsory heterosexuality is the root of
all women's wrongs and that it thereby proves a
major argument in favor of a policy of general
women's separatism.

Most younger North American feminist social
scientists, however, did not go this separatist way;
they came in the seventies under the influence of
classical Marxism and/or its various, not-outright
irrationalist offshoots, convinced that in order to
belong to the camp of progress and social justice,
they had to be (neo-) Marxists, or at least not come
into open conflict with Marxist dogma and jargon.
This in spite of the fact that in the process of their
research and the development of their feminist the-
ses they noticed more and more often the incom-
patibility or even outright conflict of their ideas
with central Marxist or neo-Marxist theories con-
cerning the stages of the economic development of
society, concerning "matriarchy”, and concerning the

status of women under Capitalism and under So-
cialism, concerning class and its impact on dis-
crimination against women in the family, the
household, the workplace and the political arena.
They also had to notice the anti-feminist character
of the Marxist claim that technology only serves
capitalists in their drive for the total control of the
worker. All these clash with their own findings
about the life-realities of women.

These researchers usually were not acquainted
with the earlier literature that contains epistemo-
logical and methodological criticism of Marxist so-
cial theory. This made it much harder for them to
disentangle themselves and to declare openly that
the Marxist theories are refuted, and to stop using
those misleading Marxist concepts that reflect these
theories.

Karl Popper had made two important contribu-
tions to this criticism in his The Poverty of Histori-
cism and The Open Society and its Enemies: al-
though he deemed very laudable the initial concern
of Marx with the misery of industrial workers, he
considered Marx' "historicist" grand theory mis-
taken and pernicious, because of its furthering to-
talitarian practice. Historicists claim to be able to
predict the future of all societies, due to their dis-
covery of the grand laws of historical development;
historicist researchers tend to target and to limit
their research in order to verify their grand theo-
ries; historicist theories tend to be formulated in a
way that precludes any refutation.

Popper also criticized Marx' "historist" mistaken
demand that the expectation of the future arrival at
a desired state of society should be based on the
claim that such a state existed in an early stage of
human society (that a classless society is the return
of "Primitive Communism"). Engels had based his
forecast of the abolition of women's social inferiority
by means of the socialist revolution on just such a
historist claim of the existence of an early state of
"Matriarchy". It took feminist anthropologists
enormous efforts to criticize this historist mistake.

Beyond these two criticisms of Marxism there
exist major potential benefits of critical rationalism
to all social epistemological prob-
lems--and especially to those of feminist social sci-
entists: the most important one is Poppers theory of
refutability (fallibilism) as the criterion for the em-

scientists'



pirical character of hypotheses: according to Popper
the social sciences--including history--achieve scien-
tific status, when they are formulated as refutable
hypotheses; this way we have the chance to come
nearer to the truth in the social sciences, just as in
The natural sciences achieve
neither unanimity nor proof: there can never be
proof of the truth of theories concerning the physical

the natural sciences.

or the social world; all that scientific inquiry can
and should attempt is to bring us nearer to the
truth. Therefore, the social sciences should not be
Attempts to make
large-scale long-range forecasts in order to be "sci-

burdened by inferiority feelings.

entific”, then, to miss their mark. Likewise, there
is no need to copy uncritically the quantitative or
the laboratory methods of the natural sciences, as
the claim is anyway false that in the natural sci-
ences, exactness, unanimity and absolute truth are
reachable by these methods. This does not mean
that methodologically "anything goes": methods
should fit the needs posed by the task of devising
(crucial) tests of hypotheses.

Popper considers the inductive method of start-
ing out by collecting details and proceeding from
them towards unbiased generalization, as equally
futile in the natural as in the social sciences. Ac-
cording to critical rationalism starting out by openly
posing a problem is not only legitimate but also
preferable to it by far.

Popper agrees that there exists a basic difference
between the natural and the social sciences: the fact
that humans, and also some animals, have a meas-
Therefore the
social scientist has to ask the basic two questions:

ure of free choice in their actions.

what did/do certain human beings intend to achieve
by their actions (the "logic of the situation") and
what were/are the unintended consequences of
these actions. '

Irrationalism on the part of the researcher
means the end of research, the end of (social) sci-
ence. Without a common human rationality there
would be no possibility to improve our picture of our
(social) world. The difference between traditional
rationalism and critical rationalism is that critical
rationalism a} does not mean the disregard of the
importance of emotions. b) does not promise more
than it can deliver.

Critical rationalism could also have been at least
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a beneficial starting point to feminist social scien-
tists' specific struggling with the problems of bias
ana ‘vvjectivity. Critical rationalism does not
promise absolute objectivity, nor absolute truth in
any science, whether natural or social, but it sug-
gests that we can and should consistently aim at
maximizing it with the help of institutions fostering
the free critical examination of social reality that
are part of the Open Society.

The rationality principle requires alse some em-
pathy of the researcher with the researched. This
can be very helpful and does not have to be opposed
to the striving for objectivity. .

Popper developed valuable arguments against
and rejected both psychologism that claims that all
social phenomena can be explained by individual
psychology, and holism or collectivism that claims
that social wholes such as societies, nations, states,
classes or parties have wills, interests and destinies
that are superior to those of individuals.

John Stuart Mill claimed to endorse psvchole-
gisiu, wut he was not as consistent about it as was
Freud. Although most feminists, including Cho-
dorow, Gilligan, and Benhabib, are critical of Freud,
they accept his psychologistic explanation of gender
differences.

Holism: Hegel and Marx were holists.
important wholes are the Nation, the State and
Civil Society; Marx' wholes are classes; holists also
tend to use grand and fuzzy concepts like "Capital-

Hegel's

ism"; many Feminists make the same mistake with
"Patriarchy".

Many philosophers and social scientists disre-
garded critical rationalism, mistaking it to be iden-
tical with positivism and scientism--which they
rightly reject. Yet why was this mistake not
cleared up in the half century that Poppers basic
teachings are around?

Popper did not develop further his thought about
such social "wholes" as social groups, institutions,
Orge.i.cations and social movements that are of ba-
sic interest to the social sciences. He did not further
develop his thought about class, race, nation, eth-
nicity and religion, about economic, military and
political power and their impact on the individual.
These omissions contributed to the fact that Pop-
pers writings--in spite of the great immediate po-
litical and ideological impact of his The Open Soci-



ety - and the stir caused by the publication of The
Poverty of Historicism in book form (Jarvie, 1986)
were not recognized as addressing some of the cen-
tral epistemological and methodological problems of
social scientists.

Popper is opposed to large-scale planning, be-
cause of its large unforeseen consequences and be-
He is in favor of

He is opposed to

cause of its irreversibility.

small-scale social engineering.
planning the ideal society but is in favor of the re-
form of existing ones by alleviating obvious human
suffering. Hayek has interpreted Popper's views as
opposed to any social or economic planning, relying
completely on the market. Radnitzky has con-
demned the rather gradual and voluntaristic Swed-
I do not know if

Popper has anywhere reacted to Hayek's and Rad-

ish welfare state as tyrannical.

nitzky's interpretations of his teaching, which pre-
clude any social reform applying social science, i.e.,
rational social technology.

It 1s quite likely that not only Popper's neglect of
social problems and of applied social science/social
cechnology, but also these ultra-conservative inter-
pretations of his views by some of his leading disci-
ples, have kept away many moderate social scien-
tists.

Other critical rationalists have used and devel-
oped further Popperian principles to discuss epis-
temological and methodological problems of a spe-
cific social science (Albert, Boland - Economics;
Gombrich - History of
Psychiatry;
Reed - Psychology; Segre - Social
Wettersten - History of Psy-
Wisdom -
Agassi has sharpened the critique

Banton, Gellner - Sociology;
Art; Fried and Agassi -
Anthropology;

Jarvie -

History of Science;
chology; Watkins - Political Science;
Psychotherapy).
of holism and developed the theory of social tech-
nology that is missing in Popper's works.

In addition, perhaps due to the absence of a
critical rationalist response to the feminist chal-
lenge (its influence on Janet Radcliffe Richards
notwithstanding), and to Popper's own denial of the
need for a women's movement and his denial of the
very fact that women's status in modern society is
still inferior (Urban 93), his teaching did not come
Thus unfortu-
nately they overlooked the important contributions

to the attention of most feminists.

of critical rationalism to the critique of positivist
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scientism on the one hand, and of Marxism on the
other, that are very relevant to some of their special
needs.

What all this amounts to is as follows.
feminist researchers have already done much to
improve the social sciences by their criticism of ex-
tani :.ppositions and methods and by their discov-
ery of the many lacunae and distortions. They
have also adopted and developed methods that
promise to help overcome traditional male biases.
(Indeed any method may be adopted, but tentatively,
while examining its suitability for the purpose at
hand.) Yet the main concern here is the possible
gain of feminist research from Popperian critical

Many

philosophy.

First and foremost, there is no need for feminists
to become exclusive partners of any philosophical
school, critical rationalism or any other. Second,
feminists can seize fallibilism as a liberating epis-
temological principle, especially emancipating from
positivism or scientism. (This should come rather
easy, in view of the unacknowledged Popperian in-
fluence on feminist sociologists in helping them
present research papers by starting with problem
and hypothesis to be tested. It will help greatly in
the .. Zuction of the hesitance to eliminate refuted
hypotheses, especially those relating to sacred
cows.) They should also make use of Popper's
criticism of psychologism and holism, of Marxism
and historicism. Much epistemological and meth-
odological work still needs to be done to advance the

big research program of feminist social science.
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Louverture vers I'inconnu®

Yasuyuki KAGEYAMA
1. La deuxiéme legende poppérienne

Il y avait la légende poppérienne selon laquelle Popper
proposa la falsifiabilité comme un simple critére de la
signification des énoncés scientifiques, en s'opposant a
celui de la vérifiabilité de 1’Ecole de Vienne." Mais son
effort constant de 1’expliquer a expulsé cette 1égende dé-
préciative. Cependant, il reste encore la deuxieme
légende concernant sa théorie. Cette 1égende-ci dit que la
falsifiabilit¢ provient d’une observation triviale de
I’asymétrie logique: possibilité de tirer argument d’une
énoncé singulier pour falsifier un énoncé universel et
impossibilité de vérifier un énoncé universel a partir
d'une série finie d’énoncés singuliers. D’aprés cette
légende, il s’agit la possibilité logique de la falsification
d’un énoncé universel par ’énoncé singulier pour obtenir
le caractere scientifique d’une théorie.

En effet, quand Popper publia sa théorie de la falsifi-
abilité dans son livre, Logik der Forschung (La logique
de la découverte scientifique) pour la premiere fois, il
I’exrti~na logiquement, en s’opposant a celui de la véri-
fiabilité; et pour sa formulation, il utilisa 1’asymétrie
logique entre la vérifiabilté et la falsifiabilité comme suit:

Ma proposition est fondée sur une asymeétrie entre la
vérifiabilité et la falsifiabilité, asymétrie qui résulte de
la forme logique des énoncés universels. En effet,
ceux-ci ne peuvent étre déduits d’énoncés singuliers
mais ils peuvent €tre en contradiction avec eux. II est,
en conséquence, possible de conclure de la vérité
d’énoncés singuliers a la fausseté d’énoncés universels,
a ’aide d’inférences purement déductives (le modus
tollens de la logique classique).2

C’est ainsi que 1’asymétrie est en rapport avec la forme



logique des énoncés universels. Voila, peut-étre, une rai-
son de la naissance de la deuxi¢éme légende.

Ceux qui acceptent cette deuxiéme légende con-
sidérent la falsifiabilité comme un critére logique, par-
ticulierement comme celui d’un énoncé universel fondé
sur ’asymétrie logique entre la vérifiabilté et la falsifi-
abilité. II me semble que Popper lui-méme la considére
comme tel critére logique aussi partiellement; car, pour
defendre son critére de la démarcation, il a divisé le sens
de la falsifiabilité en deux: sens logique et sens pratique,
et défendu le premier comme I’idée centrale pour son
critere comme suit:

Mais a quelles conditions un énoncé est-il falsifiable?
Il est crucial, dans les discussions actuelles, de bien
remarquer que la falsifiabilité, au sens du critére que je
propose, est un concept purement logique. Elle se
rapporte uniquementa la structure logique des énoncés
et des classes d’énoncés. Elle n’a, en revanche, aucun
rapport avec la question de savoir si I’on reconnaitrait
que tels ou tels résultats expérimentaux éventuels con-
stituent des réfutations.’

Mais au point de vue de la méthodologie critique, la
falsifiabilité est, en profondeur, la norme pratique pour la
recherche de la vérité, et son caractére logique peut avoir
pour autant la signification qu’elle est «I’Organon de la
critique rationnelle.»* Et malgré la formulation de la fal-
sifiabilit¢ par I’asymétrie logique, je maintiens que ce
n’est qu’un sous-produit de la méthodologie critique ou
simplement son supplément. Cela s’entend d’un souvenir
de Popper.

2. L’origine de la méthodologie critique

Pour jeune Popper, I’important était, d’abord, de distin-
guer les discours empiriquement scientifiques, telle que
la théorie de la relativité einsteinienne, des discours
pseudo-scientifiques, telles que la théorie du matérial-
isme historique et celle de la psychanalyse. C’est, comme
on dit, le probleme de la démarcation.

Selon Popper, il est trés facile de trouver les vérifica-
tions pour une certaine théorie, quoi que ce soit. Les
marxistes, apres la premiere guerre modiale, pouvaient,
dit-il, trouver beaucoup de vérifications pour leur théorie
historique, toutes les fois qu’ils lisaient les journaux; et
aussi la psychologie inductive adlérienne, par exemple,
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pouvait diagnostiquer un malade sans le voir. «Le trait le
plus caractéristique de cette conjoncture intellectuelle
était,» selon Popper, «le flot ininterrompu des confirma-
tions, des observations «vérifiant> les théories en ques-
tion; et leurs partisans ne manquaient pas de souligner
constamment cet aspect.»5

Par contre, il apparaissait presque impossible de dé-
couvrir la vérification ou la confirmation méme pour la
théorie générale de la relativité einsteinienne. Cette
théorie physique était risquée dans le sens que sa prédic-
tion théorique n’était pas intelligible aux connaissances
physiques classiques.

Ainsi la différence caractéristique entre ces deux gen-
res de théories, celle du marxisme ou de la psychologie
adlérienne, et celle de la relativité einsteinienne, c’est,
selon Popper, un trait définitif par lequel on peut dis-
cerner théorie  scientifique d’une théorie
pseudo-scientifique. Les théories du matérialisme histo-
rique ou de la psychanalytiques étaient toujours défen-
dues par leurs avocats; leurs attitudes étaient ainsi dog-
matiques. En 1919, au contraire, la théorie générale de la

unec

relativité fut exposée au danger de la falsification
expérimentale. La méditation sur cette circonstance mena
Popper a I’idée innovatrice concernant la méthode scien-

tifique. Son explication est la suivante:

Mon idée essentielle en 1919 était la suivante. Qui que
co soit, proposant une théorie scientifique, devrait,
tout comme FEinstein, pouvoir répondre a cette ques-
tion: «Quelles sont les conditions dans lesquelles
j’admettrais qu ma théorie est insoutenable?» Autre-
ment dit, quels sont les faits concevables don’t
j’admettrais qu’ils apportent des réfutations, ou des
falsifications, 2 ma théorie?®

C’est I’origine de la méthodologie critique chez Popper.’

3. Les attitudes critiques

De ce fait, il est évident que le probleme de la démarca-
tion était, au moins dans son €tape initiale, ni théorique
ni logique, mais de nature pratique. Selon Bouveresse, «il
s’agit non de décrire ce qu’est la science, mais de conve-
nir de ce qu’il faut entendre par science. L’épistémologie,
pour Popper, est normative.»® Pour résoudre un tel pro-
bleme, il s’agit finalment [’attitude critique contre les
théories. C’est seulement apres 1’acceptation de ’attitude



critique que la logique peut étre utilisée pour critiquer les
théories. Bien que hautement utile comme un instrument
de I’analyse, la formulation logique de la falsifiabilité
n’est pas significative sans 1’attitude critique, du moins
envers les problémes pratiques. Séparer nettement les
discours scientifiques des discours pseudo-scientifiques,
c’est 'une des tiches essentielles de toute philosophie
rationaliste pour la lutte contre toutes les formes de dog-
matisme obscurantiste.”

Il est important de souligner encore que ce qui doit
étre distingué, c’est 1’attitude de ceux qui proposent les
théories; et la falsifiabilité logique d'une théorie n’est
autre chose que la manifestation théorique des ces atti-
tudes critiques. Puisque la théorie peut étre immunisée,
n’importe quand, contre aucune falsification ou réfuta-
tion. Contre ce stratagéme conventionaliste, Popper in-
troduit ici les régles méthodologiques comme suit:

La seule mani¢re d’éviter le conventionalisme est de
prendre une décision: la décision de ne pas appliquer
ses méthodes. Nous devons décider que si notre
systeme se trouve menacé, nous ne le sauverons par
aucune srte de stratagéme conventionaliste.”

Cependant, au point de vue de la méthodologie cri-
tique, il parait que ces régles sont, pour 1’action pratique,
plus importants que la formulation logique de la falsifi-
abilité, car ces régles-1a manifestent plus directement
I’esprit de la rationalisme critique que celle-ci.

4. La value fondamentale de la falsifiabilité

L’un des effets pernicieux de la deuxiéme légende men-
tionnée est que la falsifiabilité est considérée comme un
trait logique de 1’énoncé universel. Pourtant, Popper,
dans sa la logique découverte scientifique, traite non
seulement les énoncés universels, mais aussi les énoncés
singuliers et probabilistiques dont la falsifiabilité ne se
tondent pas sur I’asymétrie logique. Il en conclut que tels
énoncés peuvent €tre maniés
quoiqu’ils ne soient jamais logiquement falsifiables.'"

Le deuxiéme effet, plus pernicieux, de la légende est
qu’elle a provoqué un malentendu selon lequel la falsifi-

comme falsifiables,

abilit¢ vise a la falsification sire et concluante; car
I'inférence logique est généralement concluant. Ce
malentendu s’est levé aussi du fait que le critere de la
vérifiabilité, du moins dans sa premiére période, visa
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vraiment 2 la vérfication concluante,'” et que le parallé-
lisme entre la vérifiabilité et la falsifiabilité a engendré la
supposition fausse que la théorie poppérienne ait
naturellement herité le but de conclusivité. A cause de
cette supposition, beaucoup de critiqueurs ont fait des
objections a la méthodologie poppérienne. Par exemple,
Kuhn, dans son explication du falsificationisme, présup-
pose que la falsification de la théorie scientifique doit
avoir la certitude apodictique.13 Pour ainsi dire, il est,
dans cette explication, regardé comme une philosophie
de la fondation dont le but est, a ’egal de celui du vérifi-
cationisme, d’atteindre la certitude absolue.'*

Mais Popper a, dés son début, nié sur la possibilité de
la falsification concluante comme suit:

C’est un fait qu’on ne peut jamais réfuter une théorie
de maniere concluante car il est toujours possible de
dire qu’on ne peut se fier aux résultats expérimentaux
ou que les divergences qui existent prétendument entre
ces derniers et la théorie ne sont qu’apparentes et dis-
paraitront avec le progrés de notre compréhension. ...
Dans le domaine des sciences empriques, si 1’on exige
une preuve rigoureuse (ou une réfutation au sens
strict), I’on ne profitera jamais de ’expérience et I’on
n’apprendra jamais d’elle a quel point I’on est dans
Ierreur.”®

C’est ainsi que la falsifiabilité n’a aucun rapport avec
la finalit¢ de la falsification; elle n’est jamais
I’algorithme par lequel on peut obtenir les résultats
automatiquement. Donc la falsification ne signifie pas
nécessairement la renonciation a la théorie éprouvée;
plutdt, elle peut étre 1’occasion ol nous pouvons amélio-
rer nos théories. Pour falsificationisme, en tout cas, la
falsification n’est que le probléme qui doit étre résolu.'®

La valeur fondamentale de la falsifiabilité consiste
dans le fait que les attitudes des chercheurs, ou leurs
théories, sont ouvertes vers les choses inconnues. La rai-
son par laquelle nous nous intéressons a la falsification,
¢’est qu’elle peut ouvrir a notre vue le nouveau monde de
I’expérience. Selon Popper,

Nons-mémes, et ceux qui partagent notre attitude,
espérerons faire de découvertes et
espérerons recevoir 1’aide, & cette fin, d’un systéme
scientifique nouvellement édifié. L’expérience falsifi-
ante nous intéressera donc énormement. Nous la sal-

nouvelles

uerons comme un succes parce qu’elle nous aura ou-



vert de nouvelles perspectives un monde

d’expériences nouvelles.'”

sur

Les attitudes des marxistes et des psychologues adlé-
riennes, en revanche, manquaient la volonté de découvrir
les choses inconnues; donc ils tombaient, en cherchant
seulement les vérifications ou les confirmations
préférables, dans le contentement de soi. L ouverture de
nos attitudes prévient notre contentement de soi et celle
de nos connaissances entraine sa croissance. Nos con-
naissances peuvent croitre par le fait que nous sommes
dégus dans notre attente; voila la signification de la falsi-

fiabilité.
NOTES

0. Ce traité est la 2e version de ‘Sur la signification de la falsifi-
abilité’, http://www.law.mita. keio.ac.jp/~sehagi/ kageyama?2 fr.
htm.
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L U752 o#s FIFHREOHRD = D5t
& UTC Darwin E (LR DPERTE B EI DLV D H)
WKBLTE, SV ACEAHINEEEADEIKE
&, bhWbh D> TnWa LS EGEERZEANS
Bhrolkrd LARNWEWSEREH (=L 21
D’Arcy Thompson 1917, Webster and Goodwin
1981,1982, Goodwin 1984,1989, Kauffman 1992,
Brooks 1992). 4 &Gw#& @ Driesch IZIEG LT,
Waddington (& (# B & Darwinian T3 %1%, Z DR
BEUTOLHITRLE.

TREL B UEEYERNA D= X LADHED, SEHN
BRFY VRAZE > THEAEINE, TELDDERDIED
HROAKELTCWEEBETSEI LI, s Ldbhb
W70 w 7 2EDTERIFOIIT IR, BRICE-T
BOEFLVWREEBINTCEDZLTRBTIL53R2BDTH
%. J(Waddington 1952)

OV M SETRBIN DAL, EYORED
HOEDPUDRESINEEERESIEEDPSERIZLS
TRESINDICH DS T, Darwin EHIFXI DA H
ZALEBRFELLTORVWEWVWSIETHS. LT
Mayr@J:’Btﬁ%%tﬁDarwinH‘E%%‘i rrayvysa
UNTOHIF, BS5E Y, R, FIZELTBIFhE
H, RLTEHEPRICETRE RN 2L
CORIRERDBREZFHTEIA NI LBIEHTE
72\, Darwin @ Rf# & Popper D R & DS EFT S
5% 5, Driesch & Waddington 12 & % 54§l
DEDILEZELTVWS. Thbb, LIRSA

KRADERDS S,
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FEEOERDS DWIKIC L > THBIEESINED
Thywisi, WIKEE LToORHEZSED LS R
BOEBULEG Lz ERmERLTH LI RD
ZREADS ZFheZ, AEPMBOMEATHRELTE
ElliE, ERoERMOE D, MERZMR AADRE)
KOWTORERGZEHTHAILICL>TRELOT
HFEINS 2EMNTH 5.

HIF A E 2B 3 % Popper @ Darwin HigiZ D= D 3
DOMAEREEL-EE, LArbWERICHEDTL
AFTHROMENTWARVWKEEZEEHZRERLD
ED, PEHAREBADPELIDOLHEETV 0. F—
I, BERHL (B 2 W IXER D BERRER) D LW
DRFED ST OrEHPALZINERS RV, F
ZiZ,Darwin OGP EETEAIEHEEIND B &
IFHERINIRLERN., ZOLE, AHKES
EACEREHEDOFERE LTRSS T, HERR
DRADREELHTEANZZALDEPS HFT
v CEBERRBIZIGUAHBNTEDLREAS.

1. HawitH»H LVWHEOERZ2 S =569 DIERE
»?

Popper X Z ORMICEENICIOHAREZ LIER
WiFhEd, MEMEVPESRIAGE VS BEHA
(WHOARHARDIZBNTELZEERLEZEEIZ,
BE~NOFELBPYEEZ T, ZOHRA 31X, T ARE
HOFE, & hbIFEMERCRZERPOM>TSH
D (1987, 149 FERMER, HHE, BF Lo =MER
2/ EXAEND. BEORIFEMNMMR 3, THE LB R
5F, ZNRVETHHAIICETHAERICL>TH
Baxhhidiz s e, Popper TEDEBEIXZ DA

5 Lorenz(1973) & Munz(1985,1993)i%, £HD A h=X 1 &
HHLEEbIo, BRI > TRESNEERTHD 8D
BLFLUTWS., CORMICED &, MEOBICIZHELR M
U EOORBHB. EYDA L LE, HROHH LS
EEEMICRBEL, ULrdHRICL T REIZNSZE0
DRNCSNT, (BEAMBERTHD. TORMIT, LI
E3T)IRE bt&ﬁﬁPopperﬁ@?—ﬁ%ﬁ%ﬁﬁ'é%@’@
Hb. Z207F—E i, HFRICET2ED, 7A—-NITRE
Bahz®EmIPo(OFED, FEANERE b“C@) A —I37p
5)Einstein®D (B{ASEDAA NS ER E TERMSH L L0 D
F—EThHb.

8§ HEDL A, COLIREBERERET D&MW, MHED
RETEHEWEEPSHF LVBEEANLEATITL LW I RE
FICEAREZEZE, DEDLO>RBER/DPLTFIE—DHET
HD. TOERmLIE, FLETRENESPEDL SR Y
DOTHh, bhbhiIRZEEFOEERBRL, F2I12B
WTEDE >R DOHFMiE, FEIN, HDIVITHEX
N2 ERRIDZILICEST, RENESZHBLRITH
iE# 5% 0. J(Kuhn 1970,238)TH 5. EEE, TRIYEEM



BNWTHAMIZUPEIIL TR o LRIEEZ S,

FCHIHLED, BoORMEICNT 5 Galileo DFHR
WG DB, Popper ZZNH5DEEDS 2 DE2HE
LUEQCUF M), $hbb, Hix (EEWHERL R
U<) BEDDRIC, HIFAF5OEBI7L —LT—
JAT, M5 r0BEREREICHTLTCERMLE NS
VWD BEREHTAEHIC, THERR I WS HiE
Z8ALRE. LT Galileo DEOREIL, REE
MenS DR EEOH )7L —LT—VHATEZ
50, ZLTHRELT, KBRIZODWTORED R
\V)Copernics EF NV EZH 2Tz, LA LEDS
Popper i, RO A6 THEHG /=, 5 r0OER
FREICNLT, ZLTHSPOHEGRK 7 L—LT
—JAHATERMEINE VWS BEERRAILTWEL
DICRZB. HiEH &5 ETRERN IPEET DL
FERRIC, THHERIE D EETHEVWIEEZRBIL
TWEEIICRZB. Sndrisdl, BRDARST
HERHLH S E 2 5 O FERICHRI LT B (R
BIINTWBEN)ZOHS Y b RO S i
haER L, ftHPHSIOEEN R, REICEE
EENTOWRVWIESR 3 DA DT =X LB BRI EST
BH, 2oB»IF

R FHHFBOREANE—ZF B2 e TEZ LN
IRTHDH. HRIDZOEEMNAH=IL LR, b
B SRAGIE D & B DI RGN & Wi 1 72 S rE e
BALTITLZETHD, LAIIEET 3.

Popper 7%, BEDORWERKRE L MEDOH 5 Hin
MZ7L—L0—2bnW>F2%, RINBEECHER L
PELI BDRHOFBERLE LTEALEEE, ®ITO

5IZ Lakatos DFR#am D EEME, T hbbIN—Fa

TATBEARN S TRE T O S A RBESRED
E BLTWE. 3o BRIATIE Laudan(1977iX
Popper & Lakatos DRBHEHEI B L5 2HER
IR BT DICTIHEGCRIE NS EZEZEALE. K
BOFERDVBERTINEDT, DEDHZEH/LTSH
KCLRMEEDRHS. Tbb, HELCKIZZITRE
I A HED, Lakatos DIt 7075 LD LS 12,

DM IR ICRIZRN R ESOTEMICOVWTRIBES I
WODT, FRROLI RIHOEFITHEINZLEIT RN,
"REHEEHOME IITHHD 2 VIE—ERI, bhbhil,
FNECHDBERIIE I LD L3 REEREREETR
Ly, 7XA M358 LR (Popper 1992,298)IEEM: 12D
W, MBFESRN. ZOLS RATEEDIFEET DI NS Z
i, MRBCETBAAXL, LhbiF, RFEHBEED
EEEZHATIANS AL > TR UDTCHBETEZS
WznTH 3.

T ZOHFEIZLaudan(197DH SIA LTV B . BIFEThIZ
UBbRBIEIZTS.

19

AEON—-FITRELEHERE—BLRTNERS RN
CERTIHZHOTIERL. L LTHHE®IE, T
TOYWEFEMKNEEEZ D DLW S Newton DEKIZ
BE-EBLRVWELTY, FHIE LT Newton D&
ZBLTWAEWS 2N TES. 5, Laudan D
R#IX, Popper  Lakatos &3> T, ,jﬁ%%féﬁﬁ
DP—DDRHIERERIC BV TEWIZRARKIICHES Z
BPEFLRWL, M, FOFEERIREB XLV FE#RA
HKRED MBI ERG L T2LE, REIHAR
MOBPBEWCFET 2HEmEREEASIEZ LT, 20
HRAKWDEREL, FhOIERT LD LR,
CORMPS, RIEHREOREARBA L UTEI L=
HmeHE 70y S AT ROMECHZELD
CIZE T, HamtpicLoTH LUWREPEL B &
SIZHIEZRET AL WWS Popper T—XIZIHH 2 &
WTES. Lrd, IENESIERAO—-BOEEL
EROLTHGFOERGICHD EVWIALmEINh TS
(PopperIﬁ(D)Eﬁ@Ei%?"%MZ\E@?XL\@’C%éB.

HEmH e &, THRIZBIT ZEANEREKICIONT,
FLTENSDERBPEDLISICHEEHRT B PICD
WT, ZELTZNSDOEKIZET 2HAHOBEL T
D FHIZHWBBY R A %I DWW T (Laudan
19778NFF 5N EDLO TR ED L Y MZ
BEINTVWAREHEEOEERTH 5. HEEHE
Kuhn D /35 ¥ 4 L% Lakatos \RDIHZE 7T 5 A
&@H&iﬂﬁﬁ*ﬁ&i HERGCEDPRNBICHELI N
REDIAPIHKEL THWRWAIZH A, Laudan BH
PBRLTWB LI,

MKuhn M35 ¥4 LiZlLakatos D270 7 5 L & A
ERIZNDBEAHTHEEAPT / RV —IIRIBLT, KD
BRI FNDELRTEI L 2T BRI EE %

HoTW3B., X5, HINSIFVA LOATREE MU D
S5GBIELTLES>DT, NSFL LETF—F LDEDE

ERBIREH b 2. 4(1977,75)
Laudan OMFEERICB VLTI, BRI, —HO
—EREIT N—FaI7BER LRV, 22T,

CO—HEBEBRORAA L OMICBENBERLIS 5.
NS LOMETOT S LEEST, HEGHRIEM

8 EDLZ A, BIFEHNREL, CAREHRTY (ZOES
PITIREE>TWDBLSCRIZEBTIZY) HEMAER
HEEBARZIEL2HDIFMTHNEL, ThEEDHDILT
ERTIMEGHOBETICEDL 2 & WS BB, FERDLH
ERFEFRICB N TENIZH W TIT < &1 5 Popper-Lakatos
F—ELhd, EROSBEIHINETFREAV LRI
%%.J ITBT 20 TRANVWDSO ZIDERIIRL (L

CREBES RN EV S RENICEE 2 PopperDE Z D
CZ%]‘L“C, Lh—BOELLEEZ 3.



DODMFERP S H WL FEOMSHEZTMAT S B
BEHHEEZLNDIDT, DL RIBIEHBEZRED
Re6EN3. De Mey Dk U’CEii R )
EHESOLEOHRICIFET 2MEEEICL >l
[QIN T3, uhg@wmﬁui,@ﬁﬁ%ﬁﬁ
WKET 56 rORECHBIRMBRINS & T
ﬁ?@,@belDﬁAT<é ZhoZ it &,
H BT NHFLROPIC, BERERDOW D
ADIAATL B R2EETE. WL hE, M
L E—2 MU oW AR SEED, b BHEL

RSB DMERERANEBE TS L B LRI .

LU, RERESEEDL, DAMELHRICELLL
ADRALZ eF ., RERMEHBERZINAT AR
ELT, ZOGHOH D ERIIMOBERZHHEICLT
HEMEZEBT A LI LARL. Thbb, HIEE
XZDEHOT L I EFE S, thOBERIZTE
HWINZEBENPENE DS LR, HEVIXZFDEHA
TEHERMOITICEELTVLAEAEDIEDLNS
v, HOKAEDPBRIEINEIINE»E LAR
W, T, DHAEEMNBVLHIN, JOBEENF XH
oM, ZNICL>TURIETREIN o EENZ
DEEMOBIZTIONE I EhdH >3, Th
5EIRTORHIW T — BT, BEELEEITMS
POFLOEEZSERIT. OoF—F¥ L, FL
WL, VLI N TV AIIEEHATENDE] Xk
ZEINBODPEDELZIRVWEVD HDTH B0, 5%
LD, &b LMDIFEERICEL TV 2 BakE
ZIRNETHEDICBERHEZDEDICIBNT, LW
MEMPSIERIINE. Zhd %, b LHERILHH
%Lhﬁ%@@%&%#%?ﬁ%i Z I HE Rt

, HBMBRLEMRD S BIOHEEHEA LA
x%hé%&tﬁé#%f%é.;@ﬁﬂﬁ%ﬁé&,
HERH A, REAMSEEZ2MECRICBVWTH A
TELLOCTHILT, ZOMERINEERRET
5OTHB.

2. Darwin EBDFEBHFOEHETE B LLRS
=D, I EDESITH/IODDH?

O EEE, HIMRGHMOBERRDEEOTRERE DX, Fh
PRI EILLTBREINTWS D, Thbb, BELREZE
BEDUTTNATRRENKEL TV D EHATEZZ LT
oI LTHD.

v ERIZE, b L dLaudanDZEEIZEE T 2 JarvieD R A
ELWARSIE, LaudanBHIZ 05— 2R LLRWE S
5. Jarviell LI, Laudanld B 5 OREFEHMNGD 20
X PopperEFRMNTI A HB)RBICdhbr b T, HEZH
HiePbhbhz LCZolEMZRET LS AT TY
2k, MEBREIZHEEL TWD (Jarvie 1979,494).

20

WWMICBWTHRIE, SV LICEARBENEERIZ
I U CELT 3 & WS Darwin 05— HsE(biE
BlotateRrcduniznbdrz, X os
EFEICHLAZEICTS. ) BLBEMENIDL
IRTFT—EEBBIIRFE TN TERVETHRIE
wcuﬁufﬁi%ij— h’i‘f%%f%f&b\ %%V‘]E@T&%i
LEEAITH B S L, BRIRENIC EERE A
HZZALTHBABDT, ZLTHENNER(TRDD,
HmiltEAHIN 28X BEANNEREDORE
DEAHINDBE)DILERTH LD T, BERANNER
EERTHILORME, BURNNERSERET S
EDRKEEETSH. W Z L, Popper D5 &
ST, A=) 6 Einstein $TOEBMENH 5§

NIZMEE 5 B38), 7A—NIBIT32EEARNEE
(Darwin DBEL)DFEARIC BT 5 kB, Einstein 125
1T % (B R H)) 2 B (Popper DB DHMFEIC BT 55k
BEHELTTHAD. 2O LI, HHKEICET
% Popper ¥l , i P & U TD Darwin ERH (&
RN ERZHEAT LI L E2TEBILEVWLED,
Darwin FRICKIMTERVWI L ZERLTNS. 2D
Hiih o532 L ,Darwin EEM> a v av N NzH
DEHPOEY T, #Rk, BIIEDAIDIIERPRIZEDS
BROHAZHATEIILE, HHIVWIERD LS R)
> —HOFEPV EDLI>RG S _HOFEDOH
D, BEOHUARZOBEMEYMOERIZAGRE TRV
HZHETH L2 EEBIT20E DT, Popper HD
fosamid Darwin FRICKM T 22 L TED., BT
B2, Darwin OELGRD 2 AICEREIC L > TR T
R, RESNEZHBEOERDAZAIREIZIT 5L H 7%
ARZZT LI LT, EEBOFHAETEH I T50
EDIBVT, BRI IhITEIT 3 hTx3.
CNETOFRICLEDZE, THDAREERDD
X, AEEHE U TOD Darwin ERHBCORMEICEL
TRICUD D H5ERERBEHELZNETEZ2HB8TH
3. (EE% ERIRTBBAETH S LS Weisman HD
AL ZADEMIECHEBLET 28ETH S &
WS Kant RO RMEL, F 50V o &I OBSHEE
D—HTHH>BL, COMECHEDPRBEIVEED
RAELINHERICHT 2REORHICL->T, #
D RMED Darwin FRICHHAGEE R->TERE LRI
TRLEN., BRACZOMILINEEGR/EIX, ¥
NIBERGTHEOOBHENPOEERIEROES
LT DNAGAF2 ) ARl EZZR TS50
SHEHTH 5.

H 9 40 FEHRE>TWVWB ZOHEHIC LT, DM
RS 2R EREBIRO S FTH 5 DNA X, #ifg
DEMOEABHRBANTH DY VNV EREE LI E



LZEDICHBERDTARTOEREEATNS. ¥
NP ER, —HNCHEARSEO7 I VBPOKR-TH
D, FRETRYARTF REGH E LTHISGENATWS.
WEMN 26 LFDOTINVT 7Ry MPERB LD, T
NIBOBEBTEENL 20 D7 I VBIZHEDONT
Wb, HEOY NV ERIERT A0, HED
S U IFBEENICBNWT, EO7 IV BBFEY
DI SNBEIREHEMAAICIETRT HDONDNATH .
DNA L, —@#OMTa Ry 18 LT, $R8bHB3IDDINV
—7ICBVWTEREIhA{LEHNAEEL LT, SENIC
HEERGHEELD. IhSENEEZ, 772V
@), 7r7r=2(@, ¥ hr (O, 73 /(T)O) 4OTH
%. DNASFRZEFNDZ 4 XFOTIVT7 7y MA,
G, C, DY SHAEFEICRVEED ANVEIXFDLD
7% DT & 5(Dobzhansky1973, Watson et al. 1987).
LHLihs, 2he 4 D20OXFITZ 32O NV—T,
Bl Z IZTAGTJTACCIGCT i & &EB 2 & T, 64 D
B30 —-RERLESTIENTEDL. FUNNIEH
AFICHBEBLTRWEEINS 20 DERBZT7I VBE
HELT B0, SN6DI—RETHS. o &Ik
BIZES> L, ZFh2hoa R I LT, RYARTF
[ Té%i@?i/@#ﬁmﬁé HBHHRY AR
TF REIC BT RRERY I BRI EEET B
@t%%&%ﬁﬁ%&%ﬁttfﬂ%hfu%.:w
LA REREBE X 2HEHSD DNA(T K> ORERL
FNi&EEF & LTH S TV B (Yanofsky 1967). L b
LD, HELMBEMIBIT2EELTXRTOM
falk, #@ DNA [ca—RbeahiFo=L]FA—D&E
ZFZ2E > T\ 5 (Beardsley 1991). g, Ll
FAHAVEZ0MITRTDOY A 7D DL, RHEEIZ
Wo T, A—DEEHEREZSATNHNS. & LEHE—
OECHERERE LRSS SMfaDy 1 THER S
moi, FNITEGHIEEIONRSY - BERLEPHT
b5, DEVEELEFE, AT TDRA vF L UTH
BET 2H5k7e DNA iEH eV 7 LTHED, TORA
WwFIIRHEDBEAvE—UDBF RN VEIZFIRREI N
HILBRHDTND., ZhdZ DNA EERETOEE
EEHEEL, 2L T, MEOREDO ORI, OB
TEDZ U RIEREREINPEHIEAITE2DLSE
ZoNTWB., BEDY U NNIVBEHRIZDOVWTEDS
NTWBZOHIEE, EMBLITEM—BROBE LR
BICESTHRENICEERBHMTH S.
oI LI FERFICBVWTARIN
EFRFA LTI, UToL>aBEEIrPSEINTY
5.

a. Y UNVEIMEHLTALEAIE DNA ZiFicLs
FOTEHRW., RURTFRICBIT A7 I VBEOE

21

Fwy —% o BoREE -, EHtEITss s
Ny BEEEYRTEOICHERERO-EICTER
W(Tapper 1989). WWhrZ b L, 55 VNV EI
B aEREUHIE, ZOREY 22— FMLd %&

BERICBIIERICELTERL. HAHAEDHY N
rE, BB, FACHEDOTY I VB 65 EHE

E%ﬁ#% WCRERRIVRTFRIZTERN., 2O
, AHINERMBIFELHLEWVWZ LS. LAL
&@6,;@7 —ZBEFI TRV, (BHHOBHTI
JBIIHD2ODHERERTHH)h—FRFI e
IV ESAR, LELIET I VEBESLREMIC
) i AU B EITF B(Stonier 1990). FEERE LT,
7IBoEHIRLh, FLTIEIERHEHER
TNW—T 18 Wb BE=Z07 I BERERTDH
D, HZOBMERET ZIVIEIERAMICES
e, 2O ey oV EICERREEEZ 5 X 5.
R BRERTOEER DS LAk, R
NERIARTF REIALE-SED, FTh#ID 2D
ZhBEBIESELED, ZO#HOIR V7 V—-7 0L
h@ﬁ@@@@t#@omtb?%t%,:&ﬁ@

LB . BRICRUXRTF RO BOEKDE 3
%Eﬁ,ibﬁgﬁlﬁjb«&ﬁATét@@ﬁ

TazZw b ELTEHTAER LARN. 2OZ L
X, 20X V8V BIZE 4 OH#iE%E S X 5 (Tapper
1989;Stonier 1990). HEMICEERNA > b
NI EDOE 2, F3, F4OMEEIENS DNA
FoRIcEZECI—RMeIhTtnidnzrnend
HTHd. 2hix, VoV BOBEKIEEL DNA &
T —OBBRICRVWI L EREKT . D LETE
DFEEEIRELEINWD L, YNV EIZBSDTE
it Z &Y 4. Tapper DEERBHNWD L, TH N
IETEHSEEOMEET S,

b. DNAWKBITAAvtE—YZFhBERKE, bhvbhb
TETHEEPELAKICZNEIEERTEIRL.
DNA CEZEhNEAVvE—VDIELWEKIE, ZhH

FENBXAR, ZOHBEICIEMEY X7 LICHKET
%)(Tapper 1989; Pardini and Guimaraes 1992;
Guimaraes 1992). »< LT, 7+roy—zHW35
L, WEIZBWT TOGETHER D X 5 RFEE,
Mtogether & & to get her & HF& 5 L 512, Tk
ENZBVWTH, ATGTGC O L5 7% DNA EFIZ,
Fatgtge & Hlatg Ntge )k D 5. I— FFEICDOW
TOING 2DODOREHEEDPEIHA v -V,
B &5 EHEEIZB T M together 1 & Mto get her jD¥Mx
Z2B5AvE—V LA, Fo0LERDIDTH
h3%., 2oZ ki, 2—FEZHhEKE, ERS
NBERYRTF RICEAINIRETIVRERE



ETCERVWILEZEHERLTWA.

c L FOEHOFRE LT, FMEDEGHIMKIC XD
REDKEOFHHAEIARFTE 5 L5 2 EEHERIZ
21 (Webster and Goodwin 1982, 33). TTERDOARZE
ML, BERIBROZBICED»PbSTERELS 5]
U, Z LTI BRI OTREM X, KERENAEN
EONTLHHZS5I V. J(Webster and Goodwin
1981, 45)

Darwin FEANTRD L {HELINEEHmAOTEE
Rt O EECERIND L, Darwin EEIFZ I H»
SWPICLTRERZ BRI TALERMZ 5.
ZOHHOMIT #E Z T Darwin IFFEIE, HTFLHTAN
TOEZIBEEDPAREL TV I RVWERZWVWRIZL
THBPTEZD(Z L THBREOHERICAT B 5
TEhHiE8 2RI LN TEIMERFTHELER
MZBDTH5.

AH®D XS, Darwin @ FigiEg 1%, TREFZHE
BT 2 EEOEEN B OHEMIESNIZS DNz,
REE M D 2 7 #) pk & 2 5% 1 (Webster and Goodwin
1981, 4DUERRLTWVWS. ZOHEGIL, EWIZo0
TOFREDRMIZBILTWS., bbb, E¥Is
T HICH LT FE & U THEERIBEfR & R D iR 2 OB
HEGTHEILEWHRBTHZ., EMICET HIDR
T RMRL, Darwin D705 2% > O HRMEZOD
G EZITHNEDDTH HD, THIIEHIERE
Z, HEOREIIBIT2REOEMFRICEA&EL T,
ZOEYOEMAOHFRAME L WIS D A L
L9 ETBHDTH S (Webster and Goodwin 1981,
1982)2, LA LAMOD LS 2, #ET 3 HEHNRED
LHAGREINTS T UODOERVWHAEEI TSR

11 Webster and Goodwin(1981D)ERXICEEZRE LTz
CEIIMNLT, £1h%E - % ¥ 5 (Federal University of
Minas Gerais)®Nelson VazZRIZRE# LT3, DXk
FIRANZHDTHBZEHHEALE., ZOMEICYEER
MDRamayana Gazzineli##% 65 OB TWEFWEER LD
AU MCHRBOBRERPLEW.

2 DarwinZ8Z D L 5> REFHRIRB 2 ZITHNEL WS H
EXHBEPH5E 0T, DarwinEZED 7 L — L7 —2 B(H
%W dDarwinD BEBKRTT H)RFRP SRR P LV F
RICBALULT—8BNRIBIIHRINTNDH S WNITHHRS
NTEREEWI b TRy, BICN3 X512, Darwin
EHBDOEKIL, EYICEET 2 WeismannD LAGHIELR & 5T
2N ARETHE2DOARLT, ZhENET LI P 0%
RKpBEEZITEEDOTHE. 61T, KFOLTZV—0D
— ADSIEHEINEZ LD, Mendel MR FRMREEZTL
70X LT, DarwinH S iEERIC DV TRERK A H =
A LhEERLTW .

22

BEEMBEIGIC L > THBET AZ EIFIFEAETERL.
ZDOZ &Iz Darwin HEH DN, &I PEDFFIC,
ThbhbbIHEOHRE I PSOZITHREOHIZIELIER
WELE., LPLAEDS, FHRPBROREZZIT#k <
LA RBAN=ZZLBREROVESIE, THEOHE
RINOTE—NVEZEREREDERS. ZLT, TDA
HZZXLDHE ST, Darwin HE DRI L /=LA H
ZXN(S U LRER LRI L B 5RE) & OBEN
ETERVRSIE, Darwin EFEAKE, AEEHRE L
TOBNBIFIEAEESIZLIZRS.

Z OfE#IE Weismann D EREGRIC L > THEE L R
o, ZOHEGICLNE, FHROEBICUZDIF, WH
DE—ORE -REBRZIOBRTHS. N6,
CHICHA—-ORERE, $ROBEMREN L HE
T2hedb, HYCERELEBELZRL DREDE
fi"ci’;?ﬁ@"%(Webster and Goodwin 1981, 42). 2D
Riic k3 &, Bz ETEMES 2 WIEREEE &0
3 ERD #FK D KR T % 5 (Weismann 1904, 645)
1B, BEBEEICHT A2 0L D efigdiE, g LR
W EEICEI ML TE2IDOTHSH. §RDB, F
BRICBIEREL S A6 00EKER >EREREEL VD
EZX, EMIRBETEIRIK, 2D, Ho5rLOEF
ET3RICEEDTEZ TEBE 7075 A>T
ZREAREZHB T 2P RIEAREDEE Z2RAT 58
DTH B &S (BRGHN) REE LIRHIED .

E LIRS EEPEAHTRRT A2RETH
T, TREZ V¥ LARELEBEBRIIZERSGNS LW
3 Hfi##% ,Darwin ERIC & > CRHHAREEE T 5012,
Weismann (&, Z OifFmMfICHERIEERED R
BREIEE. WD Z 35L&, Weismann RO EYHL
VLY Darwin ERICNEIND &, ZOHE
EMAT—EHEADOBIEESISEI L, DWIZE,
RRELHBOREZD S LEDTHD. DGR
BEIZWS T, T IR FEREICB VTR
ShERBITHY, ZhIEZDOEXEIZHBVT DNA 7
Ty LS BERD D D5 TEER R — B D
mELT, BEDOKEEHPITZIDLEERTS. &
BGiabhsLH i, COEBIEWICE LT

=X
A

1B Z OHFHE 2T S EFRIIMonodDER/TH N, 22T
X, BId 2 CEDSNEZHBIBZOERKHBELEIZS L DN
THEMIIHELTIT b ENS. LT, HEDS
FlXEEoMazEaE TR, 2 U TREOMBIXRE
DHBROBELZEAETEOIIHEETE. CNLEEERDR
kW EMIZ, TEEMTZ X b DFE b TRy OGSO
— O EE j(Monod 1972, 1DICL > THREIN TV 3.

MonodDF & £ /-, WeismannE/D & 512, BERET
Ot 2 E2MBLT2PRIESHBEOFEEZERLTNWDLD
TH5.



Weismann Q2RI EICLEICEKEL TN 5.
RERS, ZhET7n7 S5 A 10ETEEMHKT S S
SHERHE(COBETE XX, HDEEWIBIT 28
FOREREY PTHBT ) LOEEERELTW
Z56THS.

ZOMwDZ YL Darwin EFIC & > TIEFICH
EH72D T(Popper HE Y, ZDOHEFHH Darwin £
BAERD SR o= e BRTNWDB), TOE®HmEF BREL
Z L XFEIREIC Darwin FEOBLEIT B &ICk
5. ZITOEDOL ICHERTE LS. ?Eb%,l
DOHEGFRIZH LTRICET=EREENICE, Thso
FEimiZ L X DNA BEFIICHFZ S N1 IZEB%R T H
D, FUNRNUBWMMERT LA 2RETHDIC+HHT
FRNWOT, TEGN 70V 5 L 1 LEEE DD —*
=X RIS 5 CARERRR S R e ERT
D)DPRZYETHNED 5I1TY, Darwin TRIIMELEHK
ELT(ZFLTZEN 2303 mOEHELOFETET
EH IR 5.

l./b)l/, u_@cl:')ﬁ!fnuﬁﬂ FEYTCERWESS.
Darwin EZRATHE L ZEEREH R/ DA
(EARIZBATELETHAIZLTH) IDOMELHE
ﬁfb%ﬁ@té%?%@fi&m RERS, FO

LD BRIMITER RREDAZHEL 2DIFTidRN
PETHBH.ZDOXDBRRAE,Darwin FHIZE T,
Ml B X CEMICET 2R ANEEZA A AR L
(LR IERMmbZSB), CNICL > TERDBEET
EICT 2L, COMBRLRICBITHBEZF &
CL2BEVNIRAICBNT, BRGNS EETD
TH5. CORZNBRIGHNEEELICET S
Cuvier DIERICEILTHED, FORFERZFEBHLE
B Kant ICEBHDTH .

GENEERZEDGROFBEHZEI, Cuvier ZIFHL
T Kant »6ZF#PNEZd0TcH b, HOMELT
22&KL LTOEYOBETH 514, 2O, %Ki
MEt U RiESHBEE WS EZ, ThOIERTS
B LTOEMENSEZ LBIHILT D, Eh

WEBEOLZ A, FENEERZOGRKIE, 8 oMbokE

CEL T esMmEEZE LTWRY., =& ZiEStadler and
Kruse(1990)i%, HOMSLERIOLEFOEAMETH 2
FROMEICH T2 —DOWERBETHD, ZLT DR
w7 7O—FIZRVWHE, LERINEEHETH RN
TYaF NV FLBZIBWTEEAEENSNTWEHR
TH-o=1p. 18D ER LT 5. Stadler and Kruseld, 7
TaZ )N MLEEOGEAIB W CERMICET 5 8 CHER
tEmERYICZLIUTRI—BLT I ERMELE=dDEL
T, Wolfgang KohlerdfffEZRLTW3. Y XATFLAEHED
NS A FI AP ERMNICEREBEDELD LS R
YRS 2T AOFELRIZER LEAIBNT, Kohlerid FiE
TRETH .
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’f/ LOEEBORBRE UTHEBRIND X, ZHITH
RELDBE—ETHH(ZOIEITREML, HBDOH
h B LT BEVOMEEDERH L2 5 L S BIKT,
BENDOEDIZHEELTNE)D, LrLEE LD ZEH
EELTVWS. ZhEZHHTHBINEET L, &
BT, BRSO LT BE D, T
FHIIXHR LT “RYiZ” 200 —HTiErn. |
(Webster and Goodwin 1981, 43) Ch&lizEhoHT
XHBEJIC , Kant XA ZHEER BRI TH D L L ITHE
B EZEZTWE. ThbBI&EHAE, BELOD
WCEELTWAEIT TR, M6HD2OETEAEL
EFHEARTEVWSIEKRT, BEAWIKX>TEELTW
% [(Webster and Goodwin 1981, 50). =BT % 2
OBEIVEETRAINSG L, 7/ A 5ED 7D
75 hEGNBDPS)ETTH(ZNICE > TRHREDEH
MERERESIT B)HRIESHETH LI L EPD
T, ZOEYMOEDERH 2D, ZHIXES DI S35
EREIVBZEICHIILEY OV EELEDIZ, &
BBRICBITAHZRED—DE B, LPLYT /A
HBNFMD S FOMEECHBO STy D, EYo
FEHr L LTOMERZS > TV B iR 2 L,
CNHHEROENDD, ZOEEOHEL ZDEY)
DODERS & DEERE DT AIC K > TREDHRE £
AHTEBRBZETHB. LT, hZVOKHM
MR EY Yy a o ORMEOERICHEET 5
BROIX, HTI)VDHEOHEEN L FKET 5 (Spemann and
Schotté 1932, Webster and Goodwin 1982, 39 »» 5 D
SI). 7' L0 EZFOEYOED—EE R B L,
BUmEDINCEBEINS., 2bb, ZHEIEE
OMBEIZL>TREITTERL, MRBEXRMOHEEEH
EVWIEDRERV AT LALBASKWTITLREED
FEICL-T, SIRE2EAHT.
TREDHEILE WS REDZ I CRBENICEET
H5. ThTHEBERDOARZR S THOBRERD,
HoeH4 ULBCHEMET 2L X708 LTEYEER
TARIMHEERALED, BEWEEAHLEDT B L
S, —EEHEORBWEHEOFELEETRBLTNA.
CORBEAEORBALIL, ZDOY T LDEBER
HEMOLNN—=M)—TH B DHBETS. DD
Fhid, DH3MECEMDZOEEREZ D &=L
RBERUSZ2ERAEMOESTHS. EPWE, 2ok
3 IS EREMED S B s —DDL )t — k) —& T
TDT, T/ LAHDHDNVWEIEBBERIIB T MO
HIZBITF B 07 LB, THREREKDS V¥ Ak
ZlhzdE6930TRL, MOTJEEDE DEEEY
2FLHDRHDA L N—~DOHEH 2ELZH 5T
DTHD, UrIHBENRERBIRFEINEITH A
(Webster and Goodwin 1981, 59). Th 5 DIgHICZHE



5LTHBE, b, DNAESZY I8 EH
EohBHRERETERVWL, ZhBZ, BEDE
CPREIREDEER LTI LICEAKRTS. &
7y, b LEBERILED, BEINEHOERDA
PELSIBZEHHIEOEITIFELRN.

7 < LT Darwin £#(%, BB T 249> X
TLOHRMNY A F IV RICHELEHDITEZEICE-
T, TROBEY S AT LADBZOMKREZEZ LTHEN
WKEEZD ST RIENT IBEOMED 5 HkicE
THIFAZLIcd>T, ZEOHWARIEE T2
EMTED. ThiF ity 2O0EERBIERD
32 &ilird. B2, HEMMBLT 224Kk LT
DEYIE WS EZH Darwin ERICVOEEVRAEI N
B8, DUFLARERERDPEBEREMANZZXLT
BBV RBE, COMECKEOALIZENS SN
%15, Kant ROBBEBO L =U0TA jZhbe, £HE
X, EPT Y LRBEHNRAZED SEENICE
LAEEFEZIRN., RERS, EYORFELERT S
WHE>TREORREEN 26 TRIROEHHOM
B, YOBENAEEDOL S— ) —ICL>TH
LR UOREINTVBERSLTHD. TDLDHRIRK
TiCHBNWT, ZROHEMRT, »HrrEENEED L
W=V =L FOREFRHFEE L OO ERBR%
RS A BE L 72 5 (Kauffman 1985, 1991).

E 12, Kant OB O —E8 A Darwin £&EIC0 &
EFOREEINEE, ZRIIMOBEEREEEEES DT
L. 2, BRICNT AR ERET /-
OSBRI E PrEORFLE VS BE—b &
$ L& Driesch(1914,1929) 058 A U = a—2E &
DFBH. IWSOERIE, T/ AXBIFET UV LR
ZIDBZOBEEEDS V¥ LA RELES ST DT
&<, 6P UOELET DHOUEEM~DOHED 3
ZEHELTEVIHIBOHBRERET LI EHNT
E50T, BHIN5G. BERFEME LI, TREOR
EEDDRET B =ODBENEEMX, &%, 0
VAT LI BWTENDEE T AHEEBL D KERE
SDOHIZFELE LTV 5 j(Webster and Goodwin 1981,
5) VWS BEEENS ., 1L LT, »IROEMERZF
OMRDOFHBMOBEMICBE L =25, ZITHLHD

15 Bartley(1976) B35 LTV 2 £ 512, TS5 U ¥ LA RERE
BLWIROEFEZRRBICBEEZZICER. Thbb,
SUSLOBEHEBI U ZNADNERT 3HNEMEZ,
Darwin B D PRI Lo I EICERREIEEZZIF TV
%. 1(p.488) [E U < Goodwin(1984)id, ZERERIT, H 5
NI —OEEBHBILOAZE 5T EHETWD. H D
2 AFSERTIEIRLE6RDEIEZD > TVWDM, ZORDRIE
HEOERWIZOWTE DL, tEHrLEEHTEVEN
(p.104).
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S EREIEZ VI HIEZRBVWH L TR L. fi A,
Hosfl &, d2HENS LIFENREEDS
KX, BHRICREVW D6, Fhamd BEltic X
STHREINERBEINEHEEEL D (Webster and
Goodwin 1981, 54). Z OAEWKIREMOFERE LT, NE
BB LM EZEOR AL, BalRd DTy
MED, b ZHEERAIIZRFEM (S 2D b I #EE )
BREDTHAD L, KT, REEZH LI SHEEN
CHMNRFLWEEE, —RICHEETOTHS.
e, AENRRRERDEUNREENEZD
N % j(Webster and Goodwin 1981, 59) . T h 5
Driesch i O#481Z , Waddington O#fFZE(1957) %@ L
T Darwin EHOFIZFOHZ D &E D TIHERRD S
BIMEARDWT E =, b RrAIC Waddington DIF%E T
I&, Webster and Goodwin(1982,40)D3 54 3 L 512,
BICH G & O Z (8K T 2)BRERRRIC L -
THEMET 2 —HOBENAEMOB AP S £ E
BLzThiERsRVWEIRATWS.

3. EZZ6N3H00AHENNDOTHHETRE
THHENZRNDIEREDR?

AROFES—YiE, EOFMBRREEREHRIE, (B
&, BO#ELGED, BEXD5H50HEENZHE
TRBRVWOPENS B ERBETERVLOEFKIC)
TEOREERBTERNVENVIHDTHB8.H LY
Popper HEH Z DELE#ETo =& ThIET, Zhid,

6 M RFIIORMICEZ S0, ZRhIE, ThEn
DeZ?, HHAEBPPIOEREL Y BEHIC, TLTEERL
ZHANSLNBILEHBATEZLBVTHE(EE 2R
Forman, 1971). UL L2 HISHERMIHIRT 2 =0 0HIF%
HERT L LIIMOBEFKRS 2. fth)5, Peter Munz(1985,
1993)i, Mz GRHMBRE TR )EFB S —LDOBEL T
% Wittgensteinf&M DB 516 7= Z ORMICH L TREER
BEERETERVWEHRGRELU TS, ZO L5 BEHIF,
EDLBWREROFEEET —LADROZBL EBHIZTHENIC
BETDIDEHBATERVWL, ZhOZ, HIEFIH DM
HORBIICHDNVWERICOAEAHINEZZ L OBBEEIGT
L5D0THD.

17 i (JE6IC B W TOfith 7= PopperD E3E, 372 b HIHE
HHWI—FRIZ, bhbhid, ThETHDIERICEZ
BRbpolL3REELREREZERL, 7RAMTEhHLAR
WIEWS EEPSEUB2DEMICIOVWTHIIBZEITCIR
Dol WSEKRT, COME2EBELTWS. ZORME
i, DRETHH H2NVET—FRITH> TS HIH DN
M cldhnwor?2©@) NZhsEcHIERIICEL P o
SOREBELREBH ICETEION2HLOEH LOP?
EWILDTHD. HAERIPTHEBIERIN, AN
S3EMCETSH MrBREIShERSRZVE NS AIZD
WTid, PopperB &R W T W=D, Ml BATH20%E



WKL AEENICAERBRERDEEPSELPED
%W Darwin HEmICEESINT, AP OEK
HCHEDIKL TS THE. OEUEE
[CHEPICHI T B e, BEZD5H50HHEmMPNDT
PHBARETHDEEZDHILIZTES. kRS,
COGEICH-EERI LT, CARMERD FTNHH
I Z SNBRWREDFERLRVWE WD FAERLSHT
HBH. LrLEMS, FTICRTERELSIZ, Darwin
O#ELERIE, TV LMD ELICBOWTERRZE
%K‘Té:b\5%@@%%@5}[%@%@%5@62‘%%%6@
WhED, REGwoEete LTEBETERNL. Zh
K,ﬂ&ﬁ%@@mm , TORFEE B L TR
THZLIETERY. Popper BERAS=HDE D TIE, #
OF I IER T ko, =& 2 Bartley 12
LAOEOMHBICH LT, ZRIEKTITCHo=. T2
HHEERIE, (Popper HF 2 TW 5 & 5 R)FIEHAL
EOBRRBICHBT DT RN, RERS, £&mF
BIZOBEAEEICBVWTHEICEEI N -#EER
RLUTWAD, (Popper HE 2 T A L D R)HFHD K
B, T RCoEEsftH 28 L TBIED U IXETE
HEETH D L5702 EZPS5TH S, & (Bartley
wm 486). E@EREROMBE IZRE S N BIETREN

\ZB89 % Bartley ®iafld, D’Arcy Thompson DSl
W22 T dH 5 On Growth and Form(1917)IZ3# 5\ T
W5, ZOXE, AIfiTAPRLEL DR, BRICH
T2 YR ERIEMHICET 2@mERALTVWA AT
MEMTHSB. $TICRTEREZLSIC, Darwin EEOD
CREREEmCALTCRICBALEROE 28R
MEIZ & > T, Darwin ¥RIZF X, COFREEE L
IBHEZILBRH>TERE.FNWZ Bartley i3, Popper
7 D’Arcy Thompson DA % (FEREFRAEICEET AMthDE
BRARELEHIDZFRB LRI SEZILEBATERN
C(ELLH)RTVAB., HoFEZICLINE, LD
Popper B2 DA ZZEREIZ AN TN, BDARRICOE
DHRECEHALETH A . I ROBTAHBECSN
THiwe 9 5 S EANRELIX, ZhEEtAHET HEEKAR
HELEIFZBRBHEBICHS . & I, BERARBERE
SEANHERE L F—OREFZEZ S DDOIFTIERWL.
(Bartley1976,486)

RO ZED, ZOHHEZENLIH—DEIL, B
AN B (FEATOHGERE) D F 22D L 5 B
EFEHEDDILERTILTHD. bbAHA, T
CORIZBNT, ELOTHEZIOLRERERTTAD

FEoTEWRY., BB, TOTHDHBHATHA L, LD
HLTHHO HROLBRNTSHIELD I LE2EKRT IR

53, HETLZ0EBE, EA52H50HMTEIDD
2ﬁbm
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37\13529 B35z, $ Ld Popper D DEEEKA D
R LEE T 2R8IE, ZRUIHED, FHFEAE
uaﬁm@ﬁﬁ3ﬁiuaau5aem;~%%,%
NITEERICER DY FiIFcnwadrozreTthsd. L
HFS LTV ERSIE, Wit o@ERFIGEED RO
BEICFNEEELZ LR, ZOoRbIIC, #EbE
G725 TERBICHEANHERZRITHA 3 DA N A
KEBREZATTOWERTITHE. EBE, HIZEHSHIC
Z5LFE. 2F0, HOEEHPELELS & LTEEK
L7 Galileo DiXAERETT BRI, BIZZDOL IR
KA HIERICKNLT, LI HIRKEDOH RN
ZV—LT—2ORNT(1992,172F LN D B Lim L

oo L LRDS, REESHA Y ) v T Lk
HEDPOPICEVWCEEL TW 2 2R R0z,

BRELT, REINSDEEDPHEWVWICHELTWDHE
ZOBERAD S HBEHEZFHHT 5 LITERBL .
Bz, ZoMEEME—DEIE, LT,
LEMREDPHBR 7L —L7 =25, BLWOIELWL
Bpzd o34 RBERBRICL TR T L
BLEZZZETHD. WOZIDBE, TOELE,
MO ELEHFTLROARS A F I 7 XIZH ST %
Zk, Thbb, ZERERAEEORENEEZFE
EHEPINE TR, BEEREDTITLODOKEH 5
HECHDOTBZILTH 5.

CORMP»PSTEHE, FrLUWEEZ, HEHEGEH
NT, AsrOMEREBEHEICL>TEIEREIX
NRUWDPEDALZRVEVWZZDEF o= LA,
CHhS5DMEZF LTZNOIED)ERRT AT
FRERABHEOMBICL>THINZEHICRWER
5, HELZRWEWZ D, COHEMADIMHELINS
WZiX, ZOBREY, BOADADHEGKICENTT
TELTWBRELEHBEDHWED) VVDE
BEWROHEREETILEDDHD. ZOEEIV L
VLS N AL, ZREHZEERBEZHEL, 5l
DOYHDEHRT S, PLLT, dLyrEraryy3a
UNTORIBEV VDR TCH>TCETERVDP?
Lo (R AR IR EME O & 0 ik, 20 b3 D 5 it
KEMATEIESRIINARVWIPEDRIENEL LT
ELZRVWESS . LThiE, COREZE<HAA~D
/-, ZOFERADPZOMELCRICT TIIHFELELTWS
RELHEwmED) VIV OEEMPHUEEHET 5114
WRDLBRNDPED, FULZARVWESS. & LHI%EE
M=% 7-F Darwin FETH Y, ZLTCHERDE
FEHOMEBLET A2BEE LTOEME VWS Kant #i
OZTH A5, ZEOHKFHOMEIINT S
REOL LT, LEDHEEIPELATHAS. THhid
ZFORMEE, #BERIIBITES ¥ A0 EEM



ZHHMBIINT 2MERELRDBTHAH 8,
DL BRRMOT T, TORMEEZ@ELAADER
&, EBRBCBTIEREBLT I VY LAEOER
e, UL, RERRRETS L KT DM AR
e DON S % Kant ROWEBED LS ICHET B0
LB THAS. EYMORFEEZELEND U  ZHEE
REBEDPLEVWILDD, BENRESDSHET S
HmBZDEEHBETETHAD. » LT, ¥Yavw
/Eﬁi\I@Eﬂ"PktﬁD“)%b‘EC FasRrnen
i, BREOEBAPSY, FLEVWALDHFER
ME@???JH@F{SW@&@E%O:‘:b\“Béﬁ)ﬁfJ’B%)éﬁﬁﬂﬂ
INT, BERKRIGZEBIKT 2ERERR TS ZOTESE
ftEd LT enSREHEEREB(HDORED B
HHFENCL>THPEINETH 5.
EDHERICES LTa b L, BimDER(ZF LTE
b 2 12 BRI HELR)IE, Popper DFEMLT A &
WCERBUEER 3 DA NI AL >TREZIN T
. ZOAAZNEIE, FRERDBEEED, B
GEADL IR BMACHROFBERMD) v 7D
BHEMOMEEHET A2 HERDTHAD.
o am
HERDHBREL VWSRO ONEIZELEL, Zh
TEVOEMKFKELE—DFERIIIRS EVWIELD
BEARRT—EEREHIELZ LBV T, Popper iiﬁ
SR UL TV RWERRIFEELTE R, 2
F—RIZRES &, HEAE iﬂt#ﬂuat6f'3%0)ﬁﬂ%u
BOTHALEL, Lrd AMBMOFETH 5 5EMH
RIZBWTHELD. COTF—EEHREDITS LD ICE
AZE5I2E, COEENBRIIBVWTELEAN=
ALOBRDPE, #HHEPSH UOBEEDIERT 0
RED, ZLTOEEUTHLLWHEELELSE, Zh
&ﬁ?(?" KREESNEZHOEBLIAHELRVLOD
, ZHHAT HZLEDH A 5. Popper XI5 DER
J\(DHXD%H?} KBUE. HEFhS2FE o= ER
Lz, d50WEHE0EENER» 7 7 0—FF
HRMZESZT LRV, MEARIIRANESZE LT
LD BHEFHHERE LTHEBIRIEZZSRHEW
IR FORBORIITO>NTE, OMES £ 6T
ML Esahszbichkor.
Popper ROBEIZBIFAINS5DF+ v 7L, %3

B yH2A, ZOMEIMmOARBRNFARCHRACENT, 5
DOETFEIRBIBIC L > TdE &I TN, ZLTEZIOZ,
LB T 2HEALREPH LRV, ZOBE,
Darwin ERDE#HIL, CORBOMHRERERE LRI
ERohhnEs5.
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DX ¥ wTPEHELTWA. Popper ik, Darwin D
Lz R OIEs e LTHALTWA D, LrLE
OEGWEBETHICZ2IEHE LUTRATE 25:4%
BSBE LTV aw . I H O LR EIZ aE L =08,
Darwin EHHAKDBZORDEERAZRZHHIIES
LTODIZEL LS BE L, AV EVWEEZZO
GHEATHDIC LU TEARAEEIPEHELZFI 2>
7=. & <IZ Popper i&, FAANKERICBIT HHHISMF
CBEE L EEERMHZERICANGRP 2. THIZ
Lo THITHERANNERICBIT AR 3 OHIFKIZEMH
LEREZSLE.

Zh® Z Popper i, #aam~\DFgE & U T Darwin
FRIIEIKUTZEILZRLEIRY, ZHICX
STH LWHEDAIS . ZOMEERR T 2 ADE
REDRAEERTHHIHA 3 DIA A= LEBGEL
RWE FIZ L/, Popper 12 & % Darwin F D HigG E
Hi#mE, —DOOEBICL->TINSDREZRIETE
5, sabb, BRERZBERBEBEOKHAICL
STMAI Nz R ERE VI EZLEZRD ANLSC
CICEOTRIETES, LRARRELTCEL. LOMH
AEDBES LI, HEHE REIC K AHHAELZ THEGD
FFIZLTW5 Popper—Darwin 5 —¥7H, ZD LD
REBICZYMEZEZRLEVI33DTHD. LB L
% &, ZO® Popper—Darwin 7 —Y¥iZ, ¥ EMOD
T—RBIZBIF IR RV, RERE, ZHUX
DED 3 DO T —EICL > THBEINERET
H5. Thbb, B, AKX, §TECHFEELTL
A 6 DOMECHEATORICEEEI N S Taudan O
7= & Kuhn @35 4 4 AB LT Lakatos Diff
w"ITNT S L OMEICET ZRIBOERE SR, £
—iZ, KB, ShOTEEREFLTCEY, RECT
h’C%Z))*EWB’]Eﬁ_ﬂ:XiJ X NBRRIICHES . T
Bhb, HHMELKEDSHOMFELEHEDMH R
BB EOBATHZ. B0, RERBEON X
FNDADRAL I LIZRBMFELMKIC E““C&%Z@Za
BEZSIEEZL, %h X oT, B UWHEEIAE]F
T2, wDEHEHET 5.
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