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Whitehead’s and Prigogine’s philosophies of science are similar in this respect that they both are
interested in ontology built in the light of modern science. This kind of ontological approach, espe-
cially Whitehead’s metaphysical reasoning is usually regarded as speculative which should be avoided
in philosophy of science. Ilya Prigogine and Isabelle Stengers appreciated, however, Whitehead’s me-
taphysics as cosmology in that being the most ambitious attempt to elaborate a philosophy of nature
that, although speculative, is not directed against science or towards separation of philosophy from
the actual science. Although Whitehead criticized the classical science, he did not identify it with
science in general and did not acknowledge the respective domains and tasks of science and philosop-
hy as distinct of principle from each other. According to Prigogine and Stengers Whitehead’s philosop-
hy was somewhat the forerunner of Prigogine’s non-classical science which gives a new content to the
speculations of Whitehead. Chemistry was a starting point of Prigogine’s non-classical physical theory.
In the present paper Prigogine’s conception of non-classical science is examined from the point of
view of a theoretical conception of science elaborated in the context of philosophy of chemistry.
Prigogine and Stengers, as well as Whitehead, have not really presented a theoretical conception of
science. It is argued that the latter, however, offers a key for examining various issues in philosophy of
science and understanding science in general, including Prigogine’s non-classical science. Apprecia-
ting Prigogine’s optimism concerning the chances of science that has liberated itself from the myth,
the author still finds that this optimism can also be misleading as it can create a false impression that
this new science does not deal with idealizations any more, that it is not a means of inquiry resulting
from special requirements and aims, but will really understand the world “as it is” to the point that
the problems of so called human world, including those of, e.g., ethics would be, in principle, scienti-
fically understandable. In fact, however, if non-classical science manages rid itself from the myth of
classical science, the only change will be that it does not equate the scientific picture of world and
scientifically modelled reality with the real world “as it is”.

Keywords: non-classical science, philosophy of chemistry, Prigogine’s scientific ontology, theoreti-
cal model of science, Whitehead’s metaphysical ontology.
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Introduction

Whitehead’s and Prigogine’s philosophies of
science are similar in this respect that they both
are interested in ontology built in the light of
modern science. This kind of ontological ap-
proach, especially Whitehead’s metaphysical
reasoning is usually regarded as speculative
which should be avoided in philosophy of scien-
ce (see, e. g., Losee 2001: 1). Ilya Prigogine
and Isabelle Stengers have stressed, however,
that “Whitehead’s case as well as Bergson’s
convince us that only an opening, a widening
of science can end the dichotomy between
science and philosophy” (Prigogine and Sten-
gers 1984: 96). According to them, Whitehe-
ad’s Process and Reality was devoted to the cen-
tral problem of Western ontology – the rela-
tion between being and becoming. Although
speculative, it was an attempt to formulate a
philosophy of nature avoiding basic contradic-
tion between science and philosophy. Today,
referring to Prigogine’s theory of self-organi-
zation as a new paradigm in physical science,
we can say that physics and metaphysics are
coming together and “[t]he direction which
microscopic theory of irreversibility takes gi-
ves a new content to the speculations of Whi-
tehead ...” (Prigogine and Stengers 1984: 310).

Chemistry was a starting point of Prigogi-
ne’s non-classical physical theory. The purpo-
se of this paper is to examine Prigogine’s con-
ception of non-classical science from the point
of view of a theoretical conception of science
elaborated in the context of philosophy of che-
mistry. Prigogine and Stengers, as well as Whi-
tehead, have not really presented a theoreti-
cal conception of science. Science is viewed by
these authors as adequate knowledge of the
real world, nothing being presupposed about
the nature or character of scientificity. Howe-
ver, I would like to argue in favour of introdu-

cing a theoretical model of science as an idea-
lised physics-like science called ϕ-science which
can be used as a tool of investigation. The ge-
neral approach in ϕ-science can be characteri-
sed as constructive-hypothetico-deductive and
in non-ϕ-science as classifying-descriptive-his-
torical. Modern chemistry is actually a combi-
nation of constructive-hypothetico-deductive in-
quiry (ϕ-science) and classifying-historico-desc-
riptive inquiry or natural history (non-ϕ-scien-
ce). Such a combination is also Prigogine’s non-
classical science. The birth of non-classical scien-
ce clearly points out premises, actual aims and
limits of science. This interpretation of non-clas-
sical science is different from Prigogine’s view
according to which non-classical science has li-
berated science from the myth of classical scien-
ce and opened up new perspectives.1

In this context just outlined I wish to dis-
cuss three questions. (1) Does science need
metaphysics? (2) Is some kind of ontological
approach acceptable in philosophy of science,
or is it correct to presuppose that science pur-
sues knowledge about the world as it is and, in
this connection, deals with the ontological qu-
estions meant as questions concerned with the
nature of being or with a consideration of what
kinds of entities really exist? (3) What has a
theoretical conception of science elaborated
in the context of philosophy of chemistry to
offer to the elucidation of these two questions
and of the answers provided by Prigogine and
Stengers?

Science and Metaphysics

As to my knowledge, the question ‘Does scien-
ce need metaphysics?’ has for a decade alrea-

1 I have analysed Prigogine’s new scientific unders-
tanding of the world in (Vihalemm 1995) and will also
dwell on it in the last section of the present paper.
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dy been in the centre of attention, e.g., for the
English philosopher of science Nicholas Max-
well (see his monographs 1984, 1998, 2001,
2004b), who has also provided a clear answer
with his radical conception. He also has a spe-
cial web page (http://www.nick-maxwell.de-
mon.co.uk) advocating the viewpoint on the ne-
cessity of a revolution in academic life in ge-
neral. Maxwell thinks (see, e.g., his special pa-
per on the web: 2004a) that a new conception
of physics should be developed which makes
metaphysical theses an integral part of physics
(actually of science in general) and which, at
the same time, makes it possible to assess such
theses in terms of their empirical fruitfulness.
He holds that physics actually makes metap-
hysical presuppositions concerning the physi-
cal comprehensibility of the universe and that
rigour requires that these substantial, influen-
tial and problematic presuppositions be made
explicit – so that they can be criticized and al-
ternatives may be developed and assessed, with
the aim of improving the assumptions. The cur-
rent paper, however, does not strive towards
taking a stand as to Maxwell’s conception (un-
fortunately, Maxwell has scarcely studied Whi-
tehead’s works; I have noticed only a reference
to (Whitehead 1967) in his (2001: 18)), I only
wished to indicate to the fact that the issue “Scien-
ce and Metaphysics” has been considered impor-
tant recently as well and Maxwell’s conception
has provided a very detailed contemporary solu-
tion on the research of this issue.

The approach of Prigogine and Stengers se-
ems to be quite different from that of Max-
well’s (these authors have also not referred to
each other’s works). So, let’s move on to some
general remarks on the reception of Whitehe-
ad’s philosophy, especially by Prigogine and
Stengers, paying main attention to the aims and
methods of Whitehead’s speculative philosop-
hy and its relation to science. As I already men-

tioned, Prigogine and Stengers appreciated
Whitehead’s findings, but emphasized that in
non-classical science his speculations have a
scientific content. So, as it seems, according to
Prigogine and Stengers, metaphysics or spe-
culative philosophy is acceptable in science as
some kind of pre-scientific treatment of scien-
tific issues. What really matters is scientific
knowledge. Philosophy as metaphysics is eit-
her some kind of a preliminary discipline to
scientific disciplines or not an autonomous dis-
cipline at all but rather an aspect or a compo-
nent of science with the ability “to close some
fundamental gaps in … [existing scientific]
knowledge” (Prigogine and Stengers 1984: 98).
Prigogine and Stengers appreciated Whitehe-
ad’s metaphysics as cosmology in that being
the most ambitious attempt to elaborate a phi-
losophy of nature that – unlike, e.g., of the phi-
losophies of Kant, Hegel and Bergson – is not
directed against science or towards separation
of philosophy from the actual science. Alt-
hough Whitehead criticized the classical scien-
ce, he did not identify it with science in gene-
ral and did not acknowledge the respective do-
mains and tasks of science and philosophy as
distinct of principle from each other. Quite the
contrary, having pointed out the basic inade-
quacies of the theoretical scheme developed
by classical science, Whitehead’s purpose was,
as Prigogine and Stengers put it,

to define the conceptual field within which
the problem of human experience and physical
processes could be dealt with consistently and
to determine the conditions under which the
problem could be solved. What had to be done
was to formulate the principles necessary to cha-
racterize all forms of existence, from that of sto-
nes to that of man. It is precisely this universali-
ty that, in Whitehead’s opinion, defines his en-
terprise as “philosophy”. While each scientific
theory selects and abstracts from the world’s
complexity a peculiar set of relations, philosop-



81

hy cannot favor any particular region of human
experience. Through conceptual experimenta-
tion it must construct a consistency that can ac-
commodate all dimensions of experience, whet-
her they belong to physics, physiology, psycho-
logy, biology, ethics, etc. (Prigogine and Sten-
gers 1984: 94–95).

According to Prigogine and Stengers Whi-
tehead’s philosophy was somewhat the fore-
runner of Prigogine’s non-classical science. The
authors of “Order out of Chaos” stressed, ho-
wever, that classical science was “killed not by
philosophical criticism or empiricist resigna-
tion but by the internal development of scien-
ce itself” (Prigogine and Stengers 1984: 55).

Thus, Prigogine and Stengers are, first and
foremost, science-believers. They perceive the
so to say philosophical content in the science
itself and consider the dialogue between scien-
ce and philosophy possible. But it is not clear
form their writings, there are only very few no-
tes on how they – if at all – perceive the inclu-
sion of metaphysics into science and to what ex-
tent science itself is philosophical. A most inte-
resting, yet enigmatic description of the Sten-
gers’s conception of the relationship between
science and philosophy has been provided by
Bruno Latour in his foreword to Stengres’s bo-
ok Power and Invention: Situating Science:

In countries where philosophy has been se-
parated into epistemology on the one hand, and
history of ideas on the other, it is very hard to
locate a philosopher like Stengers who takes up
the normative task of epistemology but who car-
ries it out by using the tools of metaphysicians
like Leibniz or Whitehead, who for generations
have been taught (or not taught at all) as so ma-
ny dead white males. For her, metaphysics is
epistemology pursued by other means, a serio-
us task that requires the collective wisdom of
the whole history of science and thoughts and
that cannot disdain any of rejected claims of past
philosophy or underdog sciences. As will be cle-
ar in reading this volume, the effects of this wri-

ting strategy are very strange, especially when
famous scientists – Galileo, Einstein, Poincaré,
Planck – are read not as those who broke away
from philosophy but as those who can be eleva-
ted to the level of great and controversial me-
taphysicians... (Latour 1997: xi).

Also, another issue not quite clear, there
are again only few notes to be found, how Whi-
tehead’s speculative method has been compre-
hended and evaluated. Metaphysics has usu-
ally been criticized because of its speculative
nature meant as empirically non-testable and
therefore – as this is not logic or mathematics
– considered if not arbitrary, then definitely
not one belonging among knowledge. What
then makes Whitehead’s metaphysics appear
acceptable?

Prigogine and Stengers characterize mo-
dern science first and foremost as the experi-
mental dialogue with nature. They hold that
experimental procedure can also become a tool
for a theoretical analysis, then as a thought ex-
periment. It is Whitehead’s conceptual expe-
rimentation that is perceived as an analogue
to scientific approach. Stengers writes, e. g.,
referring to her cooperation with Prigogine
(Stengers 1997: 55):

How is it that we have found inspiration
from speculative philosophers when reflecting
on the discovery by physics of its open charac-
ter? The hypothesis that we would like to offer
is the following: for these philosophers, it is li-
kewise a matter of an experimental approach –
not an experimentation on nature but on con-
cepts and their articulations, an experimenta-
tion in the art of posing problems and of follo-
wing the consequences with the most extreme
rigor.

Whitehead clearly expressed this conception
of philosophical experimentation, with its own
degree of freedom but also with its own const-
raints. Thus, he maintained that philosophy can-
not have recourse to the strategy that underlies
the experimental dialogue of science with natu-
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re – the strategy of choosing what is interesting
and what can be neglected...

[–] Whitehead ... [reserved] for philosophy
the task of producing, through the play of quite
abstract concepts, real experiences in their conc-
rete richness.

Stengers considers it important to unders-
tand propositions in a world of events, as it ap-
peared also from her keynote presentation at
the 6th International Whitehead Conference
(Salzburg University, July 3–6, 2006), dedica-
ted to propositions as Whitehead’s 6th cate-
gory of existence. Quoting Latour (1997: xiii),
Isabelle Stengers “lives in the world of events,
not in a prison of words trying desperately to
represent an absent faraway state of affairs.
Propositions, to take up on of Whitehead’s key
words, are moving through and are not human
interpretations of things-in-themselves that
would be out there remaining different to our
fate.”

This metaphysical approach of Prigogine
and Stengers based on the ideas of Whitehead
is closely related to ontological approach.

Philosophy of Science and Ontology

I am one of those philosophers of science who
dislike the word “ontology” (in philosophy of
science at least). Of course, there is no sense
in arguing about the words. There are several
works in philosophy of science as well, contai-
ning the word “ontology” in their title. These
are mainly works discussing the existence of
theoretical entities, referring to this as the qu-
estion of the ontological status of these. The
issue is also topical, e.g., in philosophy of che-
mistry, especially in connection with the pro-
blem of the autonomy of chemistry, which has
usually been discussed in the context of the is-
sue of reduction of chemistry to physics. Re-
cently it has been pointed out that it is not

enough to analyze this problem and defend the
autonomy of chemistry on the basis of mere
failure of epistemological reduction; the qu-
estion of the ontological reduction should al-
so be discussed. And in this connection the ne-
ed for a metaphysical view of chemistry as an
ontologically autonomous field is placed on the
agenda. A more profound look into this ques-
tion is yet another issue, but as to the argu-
ments of the current paper I consider it neces-
sary to explain my position with the following.
I think that philosophy of science does not ne-
ed some kind of metaphysical-ontological un-
derpinning to convince us that there is no rea-
son to believe that fundamental physical theo-
ries are the only ones telling us something
about the real world and therefore have onto-
logical priority over the others.

Thus, the issue of ontology in the current
paper is, as it was mentioned in the introduc-
tion as well, basically a question whether it is
correct to presuppose that science pursues
knowledge about the world as it really is and
consequently, philosophy of science should al-
so, or perhaps even first of all, analyze ontolo-
gical questions as those about the nature of
being or about of what kinds of entities actual-
ly exist? In addition, the title of the current
paper makes a difference between metaphysi-
cal ontology and scientific ontology, associa-
ting the first with Whitehead, who developed
ontology as a discipline of metaphysics, and the
second with Prigogine, who allegedly conside-
red studying ontology as an assignment of
science.

Whitehead, indeed, emphasized him being
interested in metaphysics as an ontology pla-
cing him in the philosophical tradition which
has been started by Aristotle. There is no ne-
ed to give an overview of Whitehead’s metap-
hysical ontology (see especially his 1985, also
1967 and the classical overview: Leclerc 1975).
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However, I would try to provide a brief analy-
sis on Prigogine’s and Stengers’s views on the
aspect of philosophy of science. By the way,
Bruno Latour claims, that when Isabelle Sten-
gers in her “first period” during which she co-
operated with Prigogine, was “the philosophi-
cal henchman of a highly controversial che-
mist” (I don’t know, of course, why Latour con-
siders Prigogine a highly controversial che-
mist), then in the “second period”, i.e. in a se-
ries of articles and books written in her own
name, she moves from philosophy of science
to Whiteheadian philosophy proper (Latour
1997: x–xi).

But now, as I promised, I would try to pro-
vide Prigogine’s and Stengers’s viewpoints in
the context of philosophy of science. The key
question seems to be the question that should
be the main issue in philosophy of science, na-
mely: “What is science?” Prigogine and Sten-
gers do not consider it necessary or even pos-
sible to come up with a theoretical conception
or model of science. To them it seems to be
only natural that science pursues knowledge
about the world as it really is. When the classi-
cal issue of philosophy of science is to distin-
guish between science and non-science and go-
od science and bad one, then according to Pri-
gogine and Stengers the touchstone is, quo-
ting Latour (1997: ix) again, “not in epistemo-
logy but in ontology, not in the word but in the
world”. The world itself modifies our defini-
tions of science and offers “ontological touch-
stones” for scientificity.

Prigogine and Stengers consider it impor-
tant “to look for the philosophic significance
of the results of scientific activity” (1984: 88).
They criticize classical science (as did also
Whitehead, proceeding from metaphysics) on
the basis of new scientific achievements, ac-
cording to which the world is not what it lo-
oks like in classical science, or to put it the

other way, classical science is ontologically er-
roneous. This ontological erroneousness is
not limited to the view of the world of classi-
cal science only, it is also a question of recei-
ving the description as if “from the outside”
of the world, not by a scientist as a real hu-
man being who is also part of the world. Pri-
gogine and Stengers wish to proceed from the
real world with real scientists. They write (in
the book Order out of Chaos: Man’s New Dia-
logue with Nature) that classical science “is no
longer our science. ... as scientists we are now
beginning to find our way toward the com-
plex processes forming the world with which
we are most familiar, the natural world in
which living creatures and their societies de-
velop” (1984: 36). “Scientific understanding
of the world around us is just beginning”
(1984: 34). Or as Prigogine has written in the
preface to his From Being to Becoming: Time
and Complexity in the Physical Sciences (1980:
xii–xiii): “… we are in a period of scientific
revolution – one in which the very position
and meaning of the scientific approach are
undergoing reappraisal…”

In my opinion this ontological approach of
Prigogine and Stengers is somewhat mislea-
ding from the viewpoint of philosophy of
science, as the notion of science is left non-
specified. The authors do emphasize that clas-
sical physics cannot be identified with scien-
ce in general and that the classical compre-
hension of science has expanded, but the to-
pic is still a certain new physical science, but
what exactly it is or how is it related to scien-
ce in general – that is left non-specified in the
light of philosophy of science. Hereby I do
not seek to dispute the presentation of philo-
sophic significance of Prigogine’s non-classi-
cal science by Prigogine and Stengers, only
to point out a few questions important from
the viewpoint of philosophy of science that the
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authors have neglected due to their ontologi-
cal approach.2

To be brief, discussing science we cannot
presume we can actually consider ontology as
knowledge of real world or, in other words,
proceed from the principle that the real world
itself defines the essence of science. It has to
be borne in mind that philosophy of science
attempts to specify, to sophisticate the notion
of science. It is not obvious that everything
which is called science or Wissenschaft in Ger-
man (say, from physics to the humanities) or
has been in history called science, should be
regarded as science as a special kind of know-
ledge and research. And on the other hand, it
is also not obvious that only science in a speci-
fied narrow sense of the term (say, exact scien-
ce or physics-like science) can tell us something
about the real world, i.e. be ontologically ac-
ceptable. Physics, even classical physics has be-
en taken as the epitome of science for a long
time. However, in philosophy of science as well
as in science studies in general, or in such a
special branch of philosophy of science as phi-
losophy of chemistry, it is not popular anymo-
re to proceed from the notion of science ba-
sed on the classical physics. Philosophers and
researchers of science have begun to especial-
ly stress that all sciences need not be similar to
physics. They have argued for a pluralistic un-

derstanding of science. It seems that no defi-
nite notion of science is available.

I think, however, that elaborating a defini-
te notion of science is indeed impossible, if we
set ourselves the aim of taking into account
the peculiarities of all the fields of research
that are known under the name of science or
Wissenschaft in German. It is not a good idea
to set such an aim. I have made a proposal to
introduce a theoretical model of science as an
idealized physics-like science called ϕ-science,
and I think that this may be a good idea as that
theoretical model offers a key for examining
various issues in philosophy of science, inclu-
ding philosophy of chemistry, and understan-
ding science in general, including Prigogine’s
non-classical science.

ϕϕϕϕϕ-Science, Chemistry and Prigogine’s
Non-classical Science

Very shortly, my idea is the following. It is true,
of course, that science in general cannot be
identified with physics, and therefore, e.g., che-
mical laws and theories are not identical with
physical ones. But, on the other hand, it is also
true that physics has obtained the status of the
standard of science. The question is why? What
gives to physics, to its laws and theories the
status of the embodiment of scientificity in ge-
neral?

It is obvious that physics is not regarded as
science simply because it is physics, and physi-
cal laws and theories are not regarded as scien-
tific simply because they are physical. Howe-
ver, on the basis of physics one may present a
certain theoretical model of science. This the-
oretical model should be elaborated as an ide-
alization substantiated by the historical prac-
tice of physics (as the paradigm of science). It
should be stressed that the model in question
cannot be identified with physics. Physics ser-

2 An earlier version of this paper was presented at
the 6th International Whitehead Conference held in Salz-
burg (from 3rd to 6th July). I emphasized in that presenta-
tion that Prigogine’s and Stengers’s interesting approach
should actually not be considered as philosophy of scien-
ce. By the way, Professor Stengers was also among the
audience and did not raise any serious counterarguments.
As she commented, she has never defined herself as a
philosopher of science, only as a philosopher. She acknow-
ledged that she had begun learning how to become a phi-
losopher together with learning how to coexist with, and
be interested by, Prigogine and his co-workers. Science
has not been for Stengers (as well as for Prigogine) an
object for philosophical reflection or definition.
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ves only as a theoretical starting-point for the
construction of a theoretical model covering
any science. In elaborating such a model, che-
mistry is important as well.

It is essential that one acknowledges the
premises and limits for knowledge and rese-
arch in a field that has the status of a perfect
exact science, like physics. Scientific cognition
is paradoxical in the sense that theoretical
knowledge presupposes empirical knowledge,
but the latter, in turn, presupposes the former.
This paradox will not cause great difficulties
only if we deal, as in physics, with an experi-
mental-theoretical research which, operating
with experimentally substantiated idealiza-
tions, constructs itself its object of research
(physical reality, or physical phenomena). The
subject matter of post-Galilean physics is not
determined by any definite objects of nature,
or any fundamental level of nature itself, but
only through theories we have constructed and
experimentally substantiated. The structure,
objects, facts, etc. of the natural world are not
self-identified by the nature.3  In this sense, the
social constructivists are right when they say
that “the natural world has a small, or none-
xistent, role in the construction of scientific
knowledge” (Collins 1981: 3). Nature is the
subject matter of physics only on the basis of
those of its characteristics, aspects and pheno-
mena which can be expressed mathematically,
which can be measured, exposed and repro-
duced experimentally. So, physics itself const-
ructs its object of research, considering nature
only through idealized and mathematically
projected situations. Therefore, on the basis
of physics can be constructed a theoretical mo-
del, representing an experimental exact scien-

ce in general, in its purest form, i.e. as an ide-
alization, making it possible to study the met-
hodological structure and functions of the exact
science theoretically. This idealized physics-li-
ke science as a theoretical model of science I
have proposed to be called ϕ-science.

Chemistry and physics certainly differ from
each other regarding their subject matter. Che-
mistry is probably not reducible to physics
(though the very meaning of this issue is unc-
lear4). This non-reducibility can be understo-
od as a manifestation of a certain type of in-
commensurability: the concepts, models, laws
etc. used in the paradigm of chemistry cannot
be derived from those of physics; strictly spea-
king, from the viewpoint of physics they are
even senseless. But this does not mean that che-
mistry and physics as sciences are incommen-
surable on the methodological level as well.
On the contrary, from the viewpoint of theo-
retical model of science, i.e. ϕ-science, it is pos-
sible to speak about the philosophical-metho-
dological identity of chemistry (insofar as it is
a science!) and physics.5  Too often, however,
the categories that are identical for any scien-
ce on the philosophical-methodological level,
are identified with the corresponding physical
concepts, ignoring the fact that their concrete
content in physics and chemistry does not coin-
cide.

I think, pace Whitehead and Prigogine with
Stengers, that the premises and limits of a
science which is – actually or in principle – an
exact science have been distinctly recognized
by I. Kant already. I mean his famous ‘Coper-
nican revolution’. I would like to interpret the-
se Kantian ideas in my own context. For ins-
tance, I don’t agree with Kant´s apriorism pre-

4 See van Brakel (2003).
5 For chemistry as a ϕ-science see, e.g., Vihalemm

(1999, 2001, 2003, 2004, 2005).3 Cf. Niiniluoto (1999), sections 7.3 and 3.1.



86

supposing fixed and immutable prior princip-
les. Any kind of prior knowledge is historico-
culturally conditioned, it can be questioned and
changed; on the other hand, there is no know-
ledge without some kinds of prior assumptions.
And I would like to stress that there are very
specific prior assumptions in the case of ϕ-
science. Exact science is possible on the con-
dition that the object of investigation is defi-
nable by cognition itself, by the very principles
of exact science (as is the case with theoretical
physics). If, however, we have the opposite si-
tuation: the task of cognition demands that we
obtain knowledge about an object that is alre-
ady ‘given’ to the researcher by some kind of
pre- or non-scientific practices, before and in-
dependently of its scientific investigation, then
purely scientific knowledge, or knowledge fol-
lowing the pattern of exact sciences about that
object is impossible. Of course, there are no
objects and subjects of cognition “ready-ma-
de” or “given” by nature itself, since they both
have a historico-cultural character as well. Ne-
vertheless, we can differentiate between ob-
jects of ϕ-science and non-ϕ-science. The re-
search of the “given” objects cannot be ϕ-scien-
tific in its nature, it cannot search for the laws
of nature; rather, it has to be like natural his-
tory, classifying-descriptive-historical, where
“laws” occur in quotation marks only, having
the character of non-justifiable “universal ge-
neralizations” (these are in quotation marks,
too).

So, in the field of empirical knowledge
(“empirical” in the sense of “non-philosophi-
cal” and/or “non-formal/mathematical”) the-
re are two main types of cognition:

(i) scientific (more precisely – ϕ-scientific)
cognition, being of a constructive–
hypothetico-deductive character;

(ii) non-ϕ-scientific (or natural historical)
cognition, being of a classifying–

historico-descriptive character (ranging
from classical biology to the humanities).

It should be emphasized that (a) both ty-
pes of cognition embodied also philosophical
and formal-mathematical cognition as their as-
pects or integral parts (these last types of cog-
nition exist, of course, separately of empirical
knowledge as well), (b) laws of nature and
scientific theories are possible only in the first
type of cognition, (c) in the second type of cog-
nition theoretical part of knowledge can actu-
ally be only philosophical or methodological.

One should not broaden the notion of
science in order to cover all research fields and
types of knowledge or value systems. One
should rather understand clearly that the scien-
tific treatment has certain premises and limits
within the framework in which it is effective,
but cannot pretend to have the status of ideal
cognition and knowledge in general.

It is important to realize that chemistry as
a field of inquiry has a dual character: its posi-
tion is intermediate between science (in the
narrow sense, i.e. as ϕ-science) and natural his-
tory (i.e. classifying-historico-descriptive type
of knowledge and research). And it should be
emphasized that the latter cannot be regarded
as an inferior, less reliable or undeveloped ty-
pe of knowledge and research. In chemistry the
cooperation between these two approaches is
needed. I would also like to stress that on the
occasion of the birth of non-classical science
we should speak about the cooperation bet-
ween ϕ-scientific and non-ϕ-scientific appro-
aches in physics as well. Let’s not forget that
chemistry was a starting point of Prigogine’s
non-classical physical theory.

As it has been shown (see, e.g., Vihalemm
2001, especially Fig. 1, on p. 193), it is possible
to distinguish between four conceptual systems
in the history of chemistry. The fourth of them
is theories of chemical self-organization. The
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most essential example of them is the Prigogi-
ne’s theory of non-linear, non-equilibrium
thermodynamics of chemical reactions. There
is a reason to speak about Prigogine’s stage in
the physicalization of chemistry, which simul-
taneously is a paradigm change in physics. Pri-
gogine has proceeded from complicated che-
mical processes as an original subject matter
for a physical theory. This physical study of self-
organization was not purely ϕ-scientific, but rat-
her a combination of a classifying-historico-
descriptive inquiry and constructive-hypothetico-
deductive research, which is characteristic of
chemistry.

5. As a Conclusion

Let me summarize, what does the new scienti-
fic understanding of the world declared by Pri-
gogine and Stengers mean from the point of
view of the theoretical conception of science.
Prigogine and Stengers have put the new posi-
tion of science as follows (1984: 54–55):

As we have already stated, we subscribe to
the view that classical science has now reached
its limit. One aspect of this transformation is
the discovery of the limitations of classical con-
cepts that imply that a knowledge of the world
“as it is” was possible. The omniscient beings,
Laplace’s or Maxwell’s demon, or Einstein’s
God, beings that play such an important role in
scientific reasoning, embody the kinds of extra-
polation physicists thought they were allowed
to make. As randomness, complexity, and irre-
versibility enter into physics as objects of positi-
ve knowledge, we are moving away from this
rather na¿ve assumption of a direct connection
between our description of the world and the
world itself. Objectivity in theoretical physics ta-
kes on a more subtle meaning.

[–] As a result, physicists had to introduce
new mathematical tools that make the relation
between perception and interpretation more
complex. Whatever reality may mean, it always
corresponds to an active intellectual construc-

tion. The descriptions presented by science can
no longer disentangled from our questioning ac-
tivity and therefore can no longer be attributed
to some omniscient being.

Appreciating Prigogine’s optimism concer-
ning the chances of science that has liberated
itself from the myth, I still find that this opti-
mism can also be misleading as so we can ne-
glect the specific character of physics-like
science as a way of research and a type of know-
ledge, and in this connection the fact that non-
classical science also clearly points out the li-
mits of science. The drawback of classical exact
science is not that it deals with idealizations
only and cannot grasp reality in all its comple-
xity. The drawbacks become evident when we
do not take into account how and why these
idealizations have been created, and under
which conditions they are valid, but began to
take them as the foundation of reality on which
everything that objectively exist rests, and what
does not result from this foundation and is not
in accordance with it, does not actually exist,
but is subjective, unreal and illusory (like irre-
versibility and historical time for classical phy-
sics). When Prigogine stressed that new scien-
ce can move further than the idealizations of
classical science, being able to embrace insta-
bility, chance, irreversibility, unpredictability,
historical time, etc., which have been conside-
red subjective or exceptional, or even illusory,
it can create a false impression that this new
science does not deal with idealizations any mo-
re, that it is not a means of inquiry resulting from
special requirements and aims, but will really
understand the real world “as it is” to the point
that the problems of so called human world, inc-
luding those of, e.g., ethics would be, in prin-
ciple, scientifically understandable.

The myth about science could come into
being namely because the limits were not un-
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derstood. The limits, however, result already
from the premises of scientific inquiry – from
the specific character of scientific approach and
its aims. Non-classical science, as long as it re-
mains exact science will not lose this feature.
If it manages rid itself from the myth of classi-
cal science, the only change will be that it does
not equate the scientific picture of world and
scientifically modelled reality with the world it-
self, with reality itself. Scientific description –
modelling – is primarily essential for the for-
mulation of laws of nature which make expla-
nation and prediction possible. The question
about the limits of science is actually the ques-
tion about the possibility of describing reality
in a way regulated by laws of nature. The myth
of classical science is connected with the idea
that everything was considered to be determi-
ned by laws of nature in a way that in principle
(from the position of God, so to say) everyt-
hing can be predicted and controlled. Non-clas-
sical science, however, claims that there are
objective limits to what can be predicted and
controlled, and these limits can be fixed by laws

of nature. Due to this and in the sense that
there are non-predictable, non-controllable, ir-
reversible, self-organizing etc. phenomena in
the world, non-classical science has not only
determined the limits of science, but has on
the other hand also opened up new perspecti-
ves for it. These new perspectives do not con-
cern the specific character of scientific appro-
ach and its aims, but the world or reality desc-
ribed by science including the position of scien-
ce and scientists in it.
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A. WHITEHEADO METAFIZINË ONTOLOGIJA IR I. PRIGOGINE’O MOKSLINË ONTOLOGIJA

TEORINËS MOKSLO KONCEPCIJOS POÞIÛRIU

Rein Vihalemm

S a n t r a u k a

Whiteheado ir Prigogine’o mokslo filosofines kon-
cepcijas jungia tai, kad juos abu domina ontologija,
grindþiama modernaus mokslo duomenimis. Mokslo
filosofija ontologiná poþiûrá, ypaè toká kaip Whitehe-
ado metafizinis màstymas, paprastai laiko spekuliaty-
viu, todël vengtinu. Taèiau Ilya Prigogine’as ir Isabel-
le Stengers á Whiteheado metafizikà þvelgë kaip á
kosmologijà ir vertino jà uþ tai, kad, bûdama ambi-
cingiausias, tegu spekuliatyvus, gamtos filosofijos pro-
jektas, ji vis dëlto nëra nei nukreipta prieð mokslà,
nei siekia suprieðinti filosofijà ir dabarties mokslà.
Whiteheadas kritikavo klasikiná mokslà, taèiau neta-
patino jo su mokslu bendràja prasme ir tyrimo srièiø
bei siekiamø tikslø poþiûriu nepripaþino principinio
skirtumo tarp mokslo ir filosofijos. Pasak Prigogine’o
ir Stengers, Whiteheado filosofija turëtø bûti verti-

nama kaip Prigogine’o ne-klasikinio mokslo pirmta-
kë. Toks poþiûris suteikia naujà turiná Whiteheado
spekuliacijoms. Prigogine’o ne-klasikinës fizikos kon-
cepcijos atspirties taðkas yra chemija. Ðiame straips-
nyje Prigogine’o koncepcija nagrinëjama chemijos fi-
losofijos siûlomos teorinës mokslo sampratos poþiû-
riu. Ið tikrøjø nei Prigogine’as ir Stengers, nei Whi-
teheadas nepateikë teorinës mokslo koncepcijos. Ta-
èiau straipsnyje teigiama, kad bûtent teorinë mokslo
samprata duoda raktà, padedantá atrakinti ne vienà
mokslo filosofijos, mokslo bendràja prasme, taip pat
ir Prigogine’o ne-klasikinio mokslo keliamà klausi-
mà. Autorius simpatizuoja Prigogine’o optimizmui,
kad mokslas iðsilaisvino ið mito, taèiau, autoriaus po-
þiûriu, ðis optimizmas visgi klaidina. Gali susidaryti
áspûdis, kad ne-klasikinis mokslas neturi nieko ben-
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dra su idealizacijomis, kad jis nëra vien tyrimo bûdas,
priklausantis nuo konkreèiø reikalavimø ir tikslø, kad
naujasis mokslas ið tikrøjø supras pasaulá „toká, koks
jis yra“, kad net vadinamojo þmogaus pasaulio pro-
blemos (pvz., etikos) taps ið principo moksliðkai su-
prantamos. Taèiau jei ne-klasikinis mokslas gebëtø
atsikratyti klasikinio mokslo mito, tai vienintelë skir-

tybë bûtø ta, kad jis netapatintø mokslinio pasaulio
vaizdo ir moksliðkai sumodeliuotos realybës su pa-
sauliu, „koks jis yra“ ið tikrøjø.

Pagrindiniai þodþiai: ne-klasikinis mokslas, che-
mijos filosofija, Prigogine’o mokslinë ontologija, teo-
rinis mokslo modelis, Whiteheado metafizinë ontolo-
gija.


