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A Contribution to Questions of the Philosophy 
of Science 

In recent times, ťhe need for a self-reflexive science has appeared as ťhe re-
snlt of a significant expansion of scientific knowledge and its subsequent techno-
logical applicatíons and associated problems. This publicatíon is a contribution 
to the discussion of these issues and wil l deal with questions of positivistic science 
and more recent ideas about science. It wil l also attempt to acquaint the reader 
with severa! more generál problems which are associated with science. 

Ernst Mach, Knowledge and Science 
In his work, Ernst Mach refused to consider himself a philosopher, but 

rather considered himself to be a scientist whose interest i n philosophy was in-
spired by questions arising from his own scientific research. He believed that 
some terms, e.g. "substance," "matter," "subject," etc, created pseudo-problems 
in both philosophy and science and needed to be replaced with a new under-
standing of the world. He considered the materialistic philosophy which he 
perceived as dominating the natural sciences to be outdated. 

M a c h refused to distinguish between the materiál and spirituál. He did 
however recognize the existence of two forms of perception: external percep-
tion and self-perception. This led h im to distinguish the physical from the psy-
chic and yet to a certain extent he identified psychological research with physi-
ology. This monistic world view did not allow him to distinguish between 
physical and physiological research. The focus of his research was on sensa-
tions-constituents and the relationship between them. According to him, the 
difference is not in substance but in the focus of research. 

Although M a c h was skeptical of philosophy as such, he regarded it as a 
type of scientific thought which was focused on generál understanding. A l 
though specialized sciences deal only with their narrow area of interest, the 
boundaries between these areas have been breached over the course of the evo-
lution of science. According to Mach , all specialists must recognize in the end 
that knowledge acquired in other areas can help them i n their own fields. In 
this way, a complete concept of the world where philosophy and science influ-
ence each other can come into existence. 

Scientific knowledge rises out of a human biological need to preserve their 
own Uves. M a c h derives his behef in the credibility of knowledge precisely from 
this idea. Over the course of the evolution of science, a differentiated whole has 
been created i n which the sciences influence each other. 

In špite of the fact that M a c h was a believer in the unified nátuře of sci
ence, he did not think that at that time there was a specialized science at such a 
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level as to allow it to become the basis for other sciences. Mach derives the 
need for economy of thought from the inexhaustibility of the world, which is 
contrary to ultimate human knowledge. Economy of thought often expresses 
itself i n the process of abstraction and also i n part in the principle of practical-
ity. O n the other hand, metaphysical thought is its direct opposite. 

In considering the mechanism of knowledge, M a c h analyzed the term ab
straction and associated approaches in the construction of concepts or theories. 
Afraid of the hypostatization of concepts, M a c h frequently stressed that con
cepts and theories are not identical to the objects which they represent. The 
ignoring of this fact can lead to serious errors, especially in the fields of cos-
mology and philosophy. Hypostatized concepts are then a most serious issue 
and idle reflection on them is a waste of energy which would be better spent on 
understanding the real world, a world which is only given to us through sensa-
tion. A t the beginning of knowing the world there are psychic facts which are 
divided into sensations, when they are dependent on us, and into the character-
istics of bodies when they are dependent on other physical conditions. M a c h 
considered sensation to be fundamentally elementary. 

M a c h rejected the dualism of the psychic and the physical on the basis of 
his consideratious of the economy of thought: such a dualism is useles. Sensa
tions depend on circumstances both outside and inside our bodies. The psychic 
and the physical therefore contain common elements and are not absolute op-
posites as they are generally considered to be. This means ťhat one can struggle 
against the concept of "šelf" as well as against the concept of "body." M a c h 
found this statement to be fundamental. In his view, it is a statement which 
can help one to cope with "metaphysics" in both the narrower and wider senses 
of the word. In the wider sense, the metaphysical approach is that which is 
used i n normál understanding and in the sciences and which is used to distin-
guish between the "materiál" and the "spirituál." For Mach , the first element 
is not the materiál, but rather the sensations-constituents. Therefore, the one 
scientific task which makes sense for mankind is the ascertaining of the rela-
tions between the constituents. This is why he rejects the concept of substance, 
which implies the ideas of constancy and permanence. Although M a c h begins 
with the postuláte of the external worlďs stability, his concept of the incom-
pleteness and impermanence of knowledge makes h im doubt the idea of sub
stance. He reflections on the concept of causality (which he would like to re-
place with the concept functional dependence) and the concept of principle can 
be placed i n this context. 

M a c h was convinced ťhat his theories, primarily derived from scientific 
understanding (mainly from physics and physiology), could be applied to un
derstanding society. He supports the idea that science is the one thing guaran-
teeing human advancement and future prosperity. 

Henri Poincaré and the Concept of Science 
Poincaré was not a conventionalist i n that sense that he would claim that 

every theory, and with it all science, is mere convention. He denied neither the 
existence of objective reality nor its relative knowabihty. "What he did deny is 
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its absolute knowability. He stressed that there are many paths to understand-
ing reality and we may choose from among them. Before the criteria of sim
plicity (parsimony) can be applied, the theories which we select must meet ma
ny other conditions, among the most important of which are congruity Qogic 
and consistency) on the one hand and the robustness of its predictability, on 
the oťher. It is the latter conditdon which demonstrates that Poincaré's con-
ventionalism cannot function without an acceptance of the existence of an ex-
ternal reality. A U in all , this also corresponds to his explanation of our primal 
scientific concepts as being based on sensory experience with objects i n the ex-
ternal world. 

Poincaré also beheved that some aspects of reaHty are truly unknowable. 
According to him, science recognizes relations between objects and not the ob
jects themselves. He considered the objects to be unknowable and that they are 
replaced by concepts, terms which we use in specific theories. Although Poin
caré did not relinquish the idea of a concordance between theory and reality, 
he beheved (in slightly different words than his) that theory is a model of real
ity, that there can be more of these models and that we can choose from among 
them. Our choice is primarily influenced by our experience, which i n turn is 
conditioned by reality i f for no other reason than that our understanding 
should help us to orient ourselves i n the world. The relativity of understanding 
which Poincaré accepted does not necessarily lead him to relativism. O n the 
contrary, Poincaré criticized relativism. This is in accordance wiťh the fact that 
the problém of incommensurabiHty was not a part of his thinking. This is why 
the specific instrumentalism of Poincaré could not result i n a basic conflict 
with questions of truthfulness, even though these questions retreated into the 
background and were modified by Poincaré semi-agnosticism, i.e. his unbelief 
in the knowability of reality's essence: objects which he evidently imagined as 
something similar to Kanťs the reality of the thing. 

One "small" Textbook 
This "small" textbook is the work of Richard von Misese entitled Kleines 

Léhrbuch des Positivismus (Einfiihrung in die empirische Wissenschafisauffas-
sung), which was published in 1939 in The Hague. Today, the book is interest-
ing primarily from a historical point of view as it provides an overview of what 
were considered to be the fundamental ideas on positivism. Not all of the indi
vidua! chapters of this book wi l l be discussed here. Following a brief generál 
description, the focus wi l l be on the opinions of the mathematician Richard 
von Mises, on what he calls the "non-physical" sciences. 

Richard von Mises' resistance to any form of dogmatism is a mark of posi
tivism and his own version of this philosophy. He claimed that he did not in-
tend to offer any sort of finál teaching. For him, understanding oř knowing is 
only provisional regardless of whether one is speaking of philosophy oř the 
hard sciences. It is primarily necessary to analýze individual expressions i n 
both philosophy and the sciences i f the point is to determine whether they are 
non-contradictory and whether they accommodate previous experiences. Yet 
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all of this, even the measure, which determines the degree of non-contradiction, 
remains open to modifications as a result of further research. 

Richard von Mises asserted his rejection of any type of dogmatism, includ-
ing both the "empirical" (Al l knowledge is derived from experience) and the 
"positivistic" (The sensory world is the only reahty). He believed that his task 
was only to describe science. 

This does not make h im a relatívist Richard von Mises was a believer in 
science and scientific progress, which he would like to l ink with the ideál of an 
improving human destiny on the Earth. Even in this, however, he was not ex-
tremely "dogmatic". H e was aware of the relativity of values expressed by vari-
ous cultures and in contrast with earlier positivists or confirmed Eurocentrics, 
he was not prepared to accept the idea that only European values are the "cor-
rect" values. For this reason, he was not able to define "progress" i n a world-
wide context. He therefore defines it rather negatívely as hfe with less unpleas-
antness. 

Richard von Mises' ťheory of the relationship between the physical and "non-
physical" sciences can be understood within the context of two specific issues 
which appear i n his writings, i.e. within the context of considerations of "nega-
tivism" and i n considerations of the unity of science. These two contexts are de
rived from a common issue, i.e. the question of whether or not ťhere are funda-
mentally different approaches to knowledge for different fields of knowledge. 

Richard von Mises defines negativism as an opinion which claims that for 
certain fields of reahty, which are considered to be especially important by 
"schooled" philosophers, there are also specific methods of understanding 
which are different than those normally used in the natural sciences. In con-
nection with this idea of negativism, von Mises is primarily arguing with 
Heinrich Rickert. Whi le von Mises did not deny the existence of different 
methods of understanding among the various sciences, he beheved that Rickert 
made these differences absolute as far as the natural and historical sciences 
were concerned. In this polemic against Rickert, von Mises consciously used 
the extremes, e.g. theoretical physics, on the one hand and purely descriptive 
history on the other, and tried to prove that here Rickerťs absolutism was also 
invalid. Whi l e physics does have a tendency to formulate laws, it also focuses 
on description of individua! processes. The field of history also offers up gener-
alizations. Wha t is more, the selectdon of what the historian says about a par-
tdcular event is controlled by the author's subjectdve opinions and is used to 
mediate these ideas to the reader, although perhaps only implicitly. 

As the previous paragraph shows, von Mises' argument is not terribly per-
suasive. The difference between the formulation of laws on the one hand and 
the existence of generalizations on the oťher, is too obvious. 

Richard von Mises even rejected attempts to establish a difference between 
the natural and historical sciences on the basis of ťheir subject. For von Mises, 
the criteria for differentiating between sciences were the lengťh of time the 
phenomena under study lasted and the provability of the statements. He, how
ever, did not consider these differences to be so significant as to establish the 
idea of a fundamental difference between the natural and historical sciences. 
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Similar to other positdvists, von Mises' point of view basically means the 
subordination of the non-physical sciences to the model used for the natural 
sciences. One result of this is a certain lack of cogency i n von Mises' theses. 
Whi le he may be justífied in criticizing supporters of this method of under-
standing in the sense that they lack experience in the natural sciences, this 
criticism may be turned against him: he also discusses history and the sociál 
sciences as an outsider. Thus does his belief in the more extensive application 
of theory i n historiography and the sociál sciences become a mere declaration 
and fervent wish. This can also be seen in his attempts to predict future devel-
opments i n the fields human behavior and human unde rstanding. This attempt 
was basically an extrapolation of trends he believed that he had discovered. The 
natural, historical and non-physical sciences do not have at their disposal the
ory in the way he himself understood i t 

Karl R. Popper 
From the very beginning, Kar l Popper's philosophy of science developed in 

opposition to neo-positivism. It was not an opposition based on irrational posi-
tions, but rather an attempt to show the connection of scientific research to the 
wider context of thinking. This is associated with Popper's rejection of the in-
ductive method as a basic method of knowing. Popper did not see the begin-
nings of science in observation or experiment but in the origin of the problém 
itself. A t all levels - animal, ordinary consciousness and even scientific - a prob
lém arises when an expectation has not been met. Expectation originates in 
advance knowledge. If this expectation is not met, then it is clear that this ad-
vance knowledge has some defíciency which should be removed through fur-
ther examination. This process leads to a focus one specific part of reality and 
finally to the formulation of a question. Only then can we begin to observe or 
experiment. Popper stressed the role of the subjecťs actívity in the process of 
knowing. 

The criterion for progress i n science is moving closer to the truťh (the 
world is inexhaustible, but individual theories may be considered on the basis 
of the relative truthfulness of their content). In generál, Popper saw progress 
in science i n the creation of theories with ever richer content, ever more uni-
versal and exact. 

Falsifiability is the criterion for deterniining how scientific a theory is. 
Popper understood this falsifiability as a logica! property. A theory must be 
constructed in such a way that it includes at least one statement which can be 
empirically controlled and which can therefore tura out to be falše. O f course, 
a good theory wi l l not contain only one such statement. According to Popper, a 
good theory is one with a high degree of empirical content, i.e. one containing 
many falsifiable statements. 

Popper was also interested in questions of understanding society. His well-
known critique of historicism includes elements of criticism of the method of 
knowing and criticism of methods of interference i n society. This critique was 
probably most irnportant for Popper at that time when he was writing the 
books The Open Society and Its Enemies and The Poverty of Historicism. This 
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critique also stresses the contradictíon of "holistic" oř "utopian" sociál engi-
neering on the one hand and the method of incremental, small interference on 
the other. 

According to Popper, the development of society is primarily the develop-
ment of knowledge. F rom this is derived his emphasis on the theory of "three 
worlds" and the methods behind his attempts at explanatdons in history as well 
as i n society. In Popper's view, the analysis of sociál situatdons to a large degree 
replaces in the sociál sciences a type of explanation which is typical for the natu-
ral sciences, i.e. explanation using scientific laws and initdal conditions. It is pre-
cisely for this reason that the sociál sciences have a much more difficult time 
coming to terms with objectivity. Popper's solution to this problém is basically 
to abandon attempts at objective understanding in the sociál sciences. Popper 
recommends that we should be consciously aware of the fact that we write that 
history which interests us, which we have in advance chosen for some specific 
reason oř reasons. This gives rise to what Popper called the advance selection 
point. Popper described this point as having a role similar to that of theory i n 
the theoretical sciences. W i t h one exception: they are not verifiable. They are 
not theories as such but rather historical interpretations. The robustness of such 
historical interpretation is not a proof of its correctness. 

Popper believes that philosophy is a necessary part of human knowledge, 
which, however, is a form of belief. In this context, Popper asserted that the 
conflict between science and faith, typical for the nineteenth century, appears 
to have been overcome. The point is that we must choose between two types of 
behef and Popper chooses science, which is belief i n reason. 

Popper considers himself to be an anti-inductivist, an anti-sensualist, 
a fighter for the primacy of the theoretical and hypothetical and a critícal real-
ist. He beheves that realism is the only reasonable hypothesis, a supposition 
without a reasonable alternativě. He found many reasons to prefer realism over 
idealism. In this context, we can understand his later inclination towards 
"modified essentíalism" and his concept of law. 

The objectivity of science was close to Popper's heart. Although he denied 
the possibility of absolute knowledge, he tried to find ways to secure the great-
est possible objectivity for science. He saw guarantees of objectivity i n the criti-
cism and self-criticism of scientists and in the institutions which make this pos
sible, i.e. institutions which allow wide-ranging scientific discussions. 

Paul Feyerabenďs Alternativě Science and Alternativě Society 
The author of this contribution would characterize Paul Feyerabend as one 

of the leading representatives of postmodernism. His inclination towards 
postmodernism could partially be explained by some events which have taken 
pláce during his life. 

Feyerabenďs rejection of "cultural imperialism" has two levels. The first 
level deals with science, where he discusses Thomas Kuhn's concept of scien
tific revolution, especially that portion which deals with changes in paradigms. 
For Feyerabend, "normál" scientific development is that which can be charac-
terized as a permanent scientific revolution. 
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The second level of Feyerabenďs rejection of "cultural imperialism" has a 
much wider scope, dealing not only with science, but with culture as a whole. 
Whi le on the one hand, Feyerabend emphatícally supports the idea of competi-
tion between incommensurable theories in science, on the other hand, he re-
jects the idea of demarcation. He applies the principle of open competition be
tween theories not only within the framework of the sciences but also within 
the framework of relations between various cultural activities. As a conse-
quence, he blames contemporary European and American societies for the 
suppression of non-European cultures through an emphasis on the universality 
of scientific knowledge coming out of cultural imperialism. 

Although the author does not agree with Feyerabenďs views, she beheves 
that they might be taken as the basis for an open discussion. 

Stephen Toulmin: Science, Society and Postmodernism 
Stephen Toulmin is also one of those authors who has attempted to come 

to terms with postmodernism. One of the goals of this contribution is to show 
the difference between the approaches of Feyerabend and Toulmin. 

Toulmin views the main task of his analysis as being an attempt to come to 
terms with the problém of relativism i n human knowledge. He considers this 
to be the fundamental principle of scientific knowledge. He however does not 
consider scientific knowledge to be separate from other types of human knowl
edge or to be fundamentally different in any way. O n the contrary, he often 
tries to explain the development of scientific knowledge through references to 
other types of knowledge. He is fond of using examples from the Anglo-Saxon 
legal systém, with its use of precedents. 

Toulmin rejects the identification of rationality with logic and systematic-
ness and tries to expand the concept of rationality beyond the boundaries of 
formal logic so that it can once again be used in theory change. For Toulmin, 
the rationality of intellectual statements is not measured i n the internal consis-
tency of conventional ideas, but rather in changes in the scientists' approach 
when faced with a new and unpredicted experience. 

Toulmin claims that a usable theory of idea change must answer the fol-
lowing question. What are the causes of and the processes by which one systém 
of collective ideas (in the sciences or elsewhere) is replaced by another? The 
answer must deal with questions of continuity and discontinuity and with rela
tions between reasons and causes. Instead of an analysis stressing rapid revolu-
tionary change, Toulmin calls for evolutionary analysis which is able to explain 
the slower evolution of the "population of ideas". 

Toulmin rejects "philosophical" writing about science and his explorations 
focus on scientific praxis. He therefore reduces the emphasis on questions of 
the role of the a priori i n knowledge and considerations of causes, laws and 
theories. 

For Toulmin, discovery in science means firstly the creation of a technical 
explanation for a given phenomenon, which can be applied to a wider range of 
reahties, and secondly the acceptance of a new model, which is associated with 
this technical explanation and allows a new understanding of these phenomena 
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and an understanding of why they are the way they are. The question of truth-
fulness retreats into the background and more emphasis is placed on the con-
cept of the robustness of theory. 

In his book Human Understanding, Touhnin stresses the importance of the 
question of continuity in scientific understanding. As a means of dealing with 
ťhis question he uses the concept of disciplině and its goals. One sign that a dis
ciplině has reached its theoretical goals, and thus become a true disciplině, is the 
appearance of recognized fundamental ideas and criteria for choice. If it is not 
the fundamental goals of a science that change, but only the means used by the 
scientists to address these fundamental goals, it is Toulmin's opinion that continu
ity has been preserved and it is not possible to speak about incommensurability. 

In the connection with the problém of relativism, Toulmin rejects the idea 
of immutable (Platonic) ideals or mechanisms of human understanding. In špi
te of this, he believes that cultural and historical diversity is not so great as to 
not allow us to find something common to all humankind within its frame
work, something which would allow comparison. A certain type of comparison 
should be possible not only within the framework of humanity as a whole, but 
also within the framework of humankind and some animal species. 

In his book Cosmopolis: The Hidden Agenda of Modernity, he focuses on 
European understanding over the last three or four centuries. According to 
Toulmin, the beginnings of modernism can be divided into two separate 
phases, the first phase dating to the second half of the sixteenth century and 
the second to the seventeenth century. The first phase is characterized by, e.g. 
Montaigne's philosophy. This phase of modernism is also characterized by tol
erance and skepticism in the Classical sense. In contrast, the second phase, 
which Toulmin identifies as classic modernism, uses skepticism merely as me-
thodological tool. In fact this phase can be characterized as very intolerant and 
by attempts achieve indisputable knowledge. If postmodern criticism rejects 
this, it is justified in doing so. 

Toulmin's criticism of modernism, and i n part, of postmodernism, is based 
on an analysis of contemporary society and its problems. He rejects the myth of 
a possibility of returning to the very beginning, to a tabula rasa and asserts 
that the contemporary era should follow the positive features boťh of sixteenth 
century humanism and seventeenth century sciences. 

Toulmin is a part of the postmodernist movement in the sense that he so-
metimes asks the same questions and sirnilarly criticizes some earlier ideas. 
However, his answers to these questions are not altogether postmodern. This is 
also indicated by his considerations of contemporary events, which he does not 
characterize as "postmodern" but rather as "the third phase of modernism." 

This notwithstanding, it would be difficult to pláce Toulmin somewhere on 
the way between modernism and postmodernism. His considerations might be 
more properly characterized as a reflection of the current situation, a reflec-
tion which attempts to deal with a justified critique of recent centuries i n ways 
which are at least i n part different than those of postmodernism. 
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Science and Philosophy 
In this section, the author wi l l attempt to point out the relation between 

science and philosophy, first from a historical perspective. As long as science 
was studied only within the framework of knowledge, questions of the relation-
ship between science and philosophy were not asked. But at that moment in 
the nineteenth century when scientdsm began to be promoted, the situation has 
changed. 

As scientism has shown, the connection between science and philosophy is 
something which neither science nor philosophy can escape. Every statement 
breaching the boundaries of a mere factual statement, e.g. statements about the 
vahdity of science, the goals of science, etc., is a statement of philosophical valid
ity. What is more, even factual statements are based on unstated (philosophical) 
considerations about what the facts are and whether and how they exist 

The relation between science and empirical reality and indirectly, the rela
tion between science and praxis are philosophical questions. The author deals 
with a critique of positivistic approaches to solving the problém of factuality. 
She continues with questions of the cultural dependence of science and the as-
sociated problém of relativism, especially in relation to rationality. She points 
out the solutions offered by some contemporary authors (Toulmin, Feyera-
bend, etc.). It is precisely in this context that the question of the function of 
philosophy in scientific understanding comes to the fore. What tends to be 
considered important in science often seems to be connected in some way with 
the big picture of the world, which is of course provided i n its most complete 
form by philosophy. Associated with this are the problems of values, especially 
the interna] values required for scientific research, values and terms brought 
into science from "outside," from philosophy, and finally the evaluation of sci
ence as such. 

Values are created both within science and outside science, they mingle and 
thus form a context i n which the entire society, including science, operates. 
From this point of view, it would be dishonorable to turn one's back on ques
tions of science and philosophy. 

The Problém of Relativism in Contemporary Science 
It seems that the rapid development of the natural sciences and the ques-

tioning of progress in the second half of the twentieťh century have come to-
gether to suppress the idea i n science that science is an understanding which is 
slowly but surely moving towards absolute truth. If this truth cannot be rea-
ched, we can at least continue to come nearer to it. This could first be seen i n 
conventionalism and later in part i n the works of K a r l Popper, who also rejec-
ted the notion of reaching an "ultimate" truth. Further development took pláce 
primarily within the framework of historical schools of the philosophy of 
science, where Kuhn, Imre Lakatos and Toulmin tried to defend the absolute 
relativization of scientific knowledge, a goal which was attained by Feyerabend. 

The rational core of Feyerabenďs thesis is the question of the compatibility 
and incompatibility of ideas which have originated in different cultures. Today, 
no one disputes the fact that cultures function as a filter through which we per-
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ceive our environment and that members of various cultures wil l perceive the 
same environment i n different ways, using different techniques to adapt to i t 

The problém of cultural values is, however, someťhing slightly different 
than the problém of understanding. If people from different cultures can un-
derstand each other, there must be something common to all humankind, 
someťhing which is a basis for human understanding and its objectivity. A n -
thropologists answer this question with the concept of universals. If i n human
ity there might be something which may be considered as a core, a core which 
remains unchanged no matter what approach we apply, do we not have the 
right to suppose that the exact same core exists in nature as a whole and that 
constructions i n the natural sciences recognize something more than is sup-
posed by Feyerabend? After all, humanity is a sample of the world of nátuře 
and can therefore serve as a model for i t 

Questions of the Sociál Conditioning of Science 
Although at the beginning of the second half of the twentieth century, it 

seemed that the dispute between externalism and internalism had been re-
solved through a compromise. In connection with postmodern philosophy, 
some of the questions associated with this compromise have resurfaced. The 
author offers an overview of the theories which deal with questions of progress 
i n science, including theories of K a r l Popper, Thomas Kuhn and Paul Feyera
bend. For these theorists, the importance of external factors for the develop-
ment of science increases. 

W e can basically speak of two types of causes, which are well known and 
which have contributed to the fact that the postmodern concept of science, at 
least i n the form as it is presented by Feyerabend, is undergoing a crisis i n 
terms of the understanding of science. The first of these causes is the increas-
ing incomprehensibihty of science, primarily associated with the quantification 
of science beginning i n the seventeenth century. The second cause is a new 
concept of the relations between individual cultures in today's ever-shrinking 
world. 

A systém of values is an inseparable part of every culture. Each culture has 
its own systém and these systems vary considerably. As there is no such thing as 
a "super-culture," we have no objective measure with which to compare either 
the systems of values or the relative scale of individual values within each sys
tém. As soon as we realize this, we automatically question the concept of "pro
gress" as it is applied to the development of human society and culture as a 
whole. This fact gives rise to the following problems: first, the problém of mu-
tual comprehensibility as such; second, the problém of cultural intercourse -
acculturation; and third, the problém of the position of science, which is the 
subject of this work. 

The role of science within the history of Europe was different from that of 
non-European nations. Beginning i n the nineteenth century, it was primarily 
the technological application of science which ensured both European and, lá
teř, American dominance in the world and that science dominated European 
and American views of the world. This goes hand in hand with development of 
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Eurocentrism i n the nineteenth century. This viewpoint has been overcome 
with the emancipation of colonial nations. Nevertheless, does ťhis mean that it 
is right to give up one's own values i n favor of values which have developed 
somewhere else, under different conditdons and are a part of different struc-
tures? 

Science and Its Sociál and Cidtural Background 
The philosophy of science and the history of science share a critícal prob

lém. What is the relationship i n science between those ideas which are more or 
less indirectly influenced by society and are therefore strongly relative and 
those ideas which represent a theory's "core ideas" and are therefore products 
of an autonomous development of knowledge? This question is important for 
solving problems in the relationship between the objectivity and relativity of 
knowledge. 

Culture is an important part of society. But it is precisely in connection 
with culture that the problém of the relationship between the sociál and the 
natural i n mankind must be addressed. This is done within the concept of uni
versality. The biological is both a starting point and a determining limitation 
for culture's and society^ possibilities. In addition to this, one other aspect nec-
essary for the comparison of objectivity and relativity of knowledge is an analy-
sis of cultural elements internalized into the subconscious. 

Science is a part of culture and through this a part of society. Its relation
ship to society is, however, more direct as it has become an institution i n the 
modern era and what is more science influences society directly through its 
technological applications. It is however necessary to realize that as well as so
ciety and culture influencing science, science influences (directly or indirectly) 
both society and culture. Nevertheless, the direction and form of this influence 
is often difficult to distinguish. Science is a field in which new concepts and 
ideological schémata originate and from which they sooner or later spread into 
the generál consciousness, including some modern "myths." Through the me-
diation of culture, some of them then subsequently influence science. 

The Progress of Science (?) 
The questioning of both progress and science generally reflects a question-

ing of its technological applications and political decisions on its use. For the 
most part, this is an ethical questioning, based on the fact that some applica
tions of scientiíic discovery have resulted i n morally questionable consequences, 
rather than a questioning whether or not developments in science are truly 
progress. 

Questions about progress i n science are associated with questions of values. 
W i t h i n an ideological systém which is focused on progress and joins this to the 
development of science and technology, science is ascribed a high value. This 
can lead to paradoxes because i n the generál consciousness there may still re-
main outdated images of scientdsm. It is true of course, that i n the context of 
change i n science, the image of science changes as well. This is what is happen
ing now, with science being questioned in postmodern theory, as is done by 
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Paul Feyerabend for example. The most recent developments in humanily have 
made their arguments increasingly persuasive. There of course remains one 
question: Wha t about the objectivity of knowledge? Does it make any sense to 
continue speaking about scientific truťh? A n d i f the concept of scientific truth 
is disproved, what happens to the concept of truth in generál? 

Criticism of Science as such 
If we search for the causes of this increasing distrust of science, we can di-

vide them into two major groups. The first group could be characterized as 
causes arising from the historical development of science with the second 
group being causes arising from the technologies developed on the basis of sci
ence. The Copernican Revolution is a denial sensory experience and a triumph 
of abstract reasoning. Even this abstract reasoning has been questioned. The 
originál belief i n the infallibility and definiteness of scientific knowledge has 
been lost. A result of the indefensible technological applications of science (e.g. 
the construction of weapons or in connection with globál problems) is the fact 
that science is no longer able to morally justify itself. The role of science in im-
proving the lot of humanily on the Earth as the obvious justification for sci
ence since the Enlightenment is disappearing. 

The position of science i n the contemporary world and society is much 
more widely questioned. This has led scientdsts, philosophers and all those who 
are aware of this, to search for a way out of this crisis. They usually search for 
an ethical solution and its subsequent institutionalization. The basic principle 
is self-reflectíon in science, i.e. an attempt to build up knowledge about the so
ciál functions of science and scientists among boťh the scientific community 
and the public at large. This, however, means that the idea that scientists are 
not responsible for what happens to the results of their research must be sur-
rendered. 

Order and Chaos in the Development of Scientific Understanding of Reality 
The origins of science are associated with the idea of order. In Greek phi

losophy, the world emerges out of chaos as certain order and the task of phi
losophy and, later, science is to study this order. During the Middle Ages, the 
idea of (divine) order was accepted as well. Although later philosophies, espe-
cially late positivism and postmodemism, have questioned the idea of natural 
order and the human ability to study it, people do not want to give up the idea 
of order. The fact that scientific constructions, and their technological applica-
tion, function led to the aforementioned belief in the objectivity of reality and 
reality's order and their gradual knowability. 

The concept of chaos i n and of itself does not call order into question. The 
role of chaos i n scientific thinking is studied on the basis of work by K a r l Pop-
per and Edgar M o r i n . Popper starts with the idea of emergent development, 
which states that under certain circumstances, old rules cease to be valid and a 
"moment" of chaos arises. It is from this chaos that the new with its own new 
rules is born. Chaos is thus incorporated into the order of the world as one of 
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its fundamental instances, an instance which gives rise to the new. Chaos and 
order are ťherefore inseparable within this concept. 

The difference between M o r i n and Popper is i n that the former ascribes 
an even greater importance to chaos and does not reduce the studied world to 
something that can be rationalized, but rather acknowledges the role of the 
arational and irrational i n this world. M o r i n believes that earlier thinking was 
based on the concept of order and needed its postulation i n order to make pro
gres. Chaos and its reflection appear exactly at that point when earlier modes 
of thinking have been exhausted. Chaos appears as both a question and chal-
lenge for our times. 

What is an Individua!? 
Questions of the relationship between order and chaos in the context of the 

individual is a problém of different levels of order (and chaos) and these levels 
are restricted by what or whom we understand to be an individual. This prob
lém becomes topical in connection with the rejection of an essentialistic ap-
proach to the world and its replacement by an approach based on the relational 
and structural. 

That, which i n physics has been documented by changes in the ťheory of 
the atom could be seen even earlier in the sociál sciences. W e have to under
stand humanity as being at the crossroads of biological and socio-cultural influ-
ences. Even greater "individualities," which may be seen as individual cultural 
formations, can be understood in different ways. This applies to the definition 
of their boundaries and their permeabihty, which is also associated with the 
dispute between Eurocentrism and cultural relativism. 

The goal of this work has been to show that that which is understood as an 
individual is not known a priori i n either the natural oř sociál sciences. The 
definition of the individual lies to a great extent on our own research interests. 
A t the same time, it seems that the inexplicitness and relativity of the defini
tion of an individual has its ontological foundation in the concept of the world 
as a infinitely complex collection of relations. It is therefore no surprise that 
some authors, who deal with questions of the individual, use concepts borrowed 
from systems ťheory but also use terminology borrowed from ecology. It is pre-
cisely here in association with the relationship of individuals to their environ-
ment that questions dealing with the concepts of order and chaos can once 
again appear. 

Translated by Jeffrey Vanderziél 
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