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Abstract
The article attempts to reconstruct and analyze selected philosophical views of Leszek Sokołowski—
a Krakow physicist and cosmologist who published many works dealing with issues on the border
of science and philosophy (including metaphysics). An important aim of the article is also to place
Sokołowski’s views in the context of the concept of “philosophy in science” (by M. Heller) and
the phenomenon of the Kraków School of Philosophy in Science. In this paper, I suggest that
Sokołowski’s views fit into the philosophy initiated by Michał Heller, and Sokołowski himself
can be considered a member of the Kraków School of Philosophy in Science.
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1. Introduction
This paper is a continuation of research into the phenomenon of The Kraków School of
Philosophy in Science. Previous studies (Trombik 2021, p.226; Polak and Trombik 2022;
2023) have focused in particular on a historical & philosophical analysis of the concept of
‘philosophy in science’ and on exposing the characteristic features of the Kraków School,
initiated by the activity of Michał Heller and his contributors. Heller and his cooperators
created a specific interdisciplinary milieu in post-war Poland, bringing together scientists and
philosophers whose primary aim was to analyse various philosophical problems entangled in
sciences such a physics, cosmology, biology, neuroscience etc. (Trombik 2019; Polak 2019).

The co-creators of this interdisciplinary milieu included, among others, physicists from
the Jagiellonian University in Kraków (e.g. Jerzy Rayski, Andrzej Fuliński, Leszek Sokołowski).
The philosophical activities of these physicists—by which I mean philosophical publications
and regular participation in various philosophical events such as conferences, symposia, semi-
nars, etc.—became the subject of historical and philosophical analyses. The works published
so far show their importance for the development of the concept of ‘philosophy in science’
and the evolution of the School.
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Andrzej Fuliński and Leszek Sokołowski can be considered as exemplary representatives
of the Kraków School of Philosophy in Science. Fuliński’s philosophical achievements have
already been analyzed in terms of connections with the concept of “philosophy in science”
(Trombik 2023). In turn, Sokołowski’s philosophical works have not been the subject of
research so far. In this paper, I will try to fill this gap by reconstructing and analyzing the
key philosophical ideas that can be found in Sokołowski’s papers, published in philosophical
journals and books. One of the important goals of the paper will be to capture Sokołowski’s
connections with the interdisciplinary traditions of Kraków1 and the concept of “philosophy
in science”, which was developed by Heller and Życiński since the turn of the 1970s and
1980s past century.

2. Leszek Sokołowski as a philosophizing physicist
Leszek Sokołowski was a theoretical physicist working at the Astronomical Observatory of
the Jagiellonian University (it is worth mentioning that he was a head of the Department
of Relativistic Astrophysics and Cosmology at the university for many years). His strictly
scientific activities include the foundations of gravitational physics and the cosmology of the
Early Universe. Both of these lines of research lead him to many philosophical considerations,
e.g. the cognitive foundations of physics, the problem of the mathematical nature of the
Universe, relationship between science and religion, and many others. He has been developing
his philosophical interests since the turn of the 1970s and 1980s, primarily in the context of his
collaboration with the Heller millieu and the research institutions initiated by Heller (first in
The Center for Interdisciplinary Studies, and then in Copernicus Center for Interdisciplinary
Studies). Sokołowski also became an active member of an institution important for the
development of local dialogue between science and philosophy (including the philosophy of
nature), which is The Polish Academy of Arts and Sciences.

Sokołowski’s long-standing commitment to the development of the interdisciplinary
millieu in Kraków is manifested in many ways. Firstly, Sokołowski regularly participated
in various scientific events (conferences, symposia, seminars), previously organized by the
Center for Interdisciplinary Studies [OBI], and now by the Copernicus Center for Interdis-
ciplinary Studies. He got to know Heller and Życiński in the 1970s, when both philosophers
participated in seminars at the Astronomical Observatory of the Jagiellonian University
(Sokołowski 2015c). They soon deepened their cooperation during interdisciplinary sem-
inars that were organized by Heller and Życiński from the late 1970s. Sokołowski was
a regular participant in these seminars, sometimes he gave lectures during these events (Liana
and Mączka 1999). Later, he often took part in various conferences organized by OBI, and
regularly presented at the annual Methodological Conferences, discussing various issues on
the border of science and philosophy.

Secondly, over the course of over 40 years, Sokołowski published a number of articles in
the area of the philosophy of nature (mainly philosophical aspects of physics and cosmology)
and the methodology of science. He published philosophical papers mainly in various prints
published by OBI, such as the journal Philosophical Problems in Science (a journal founded
by Heller and Życiński in the late 1970s) and post-conference books (e.g. papers published
after the above-mentioned Methodological Conferences). Sokołowski’s philosophical papers

1. Krakow’s interdisciplinary traditions were discussed, among others, in: (Polak 2011, 2018).
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were also published in commemorative books on the occasion of Michał Heller’s birthday.
Sometimes he also published in other places, such as the Krakow’s journals like Analecta
Cracoviensia, Znak or Prace Komisji Filozofii Nauk PAU (e.g., Sokołowski 2008b), and others,
also outside Kraków (see e.g., Sokołowski 1978, 1984, 1986). It is worth adding here that
Sokołowski translated into Polish various texts on the philosophy of science (e.g. fragments
of the „Open Society and Its Enemies” by K.R. Popper; see: (Popper 1987)), the relationship
between science and religion (the book written by Artur R. Peacocke, see: (Peacocke 1991)),
and cosmology (e.g. see: (Davies 1996)).

All this shows that Sokołowski’s philosophical achievements are extensive enough to
consider its quality as well as its importance—especially for the development of Kraków’s
philosophy of nature in the past decades.

3. General remarks on Sokolowski’s philosophical works
The area of Sokołowski’s philosophical interests was extensive and included various philo-
sophical issues in the natural sciences and current methodological issues. Here are the some
important groups of problems that Sokołowski analyzed in his works (along with sources):

a. Metaphilosophical issues (numerous remarks in: Sokołowski 1986, 1989, 1990, 2014,
2017).

b. Properties of scientific theories and their philosophical consequences (Sokołowski 1978,
1983, 1986, 1987, 1989, 1994, 2000, 2006b, 2007a, 2008a, 2014, 2015b, 2017).

c. The problem of rationality in philosophy & science (Sokołowski 2006a, 2011a).
d. The problem of reductionism—epistemological and ontological aspects (Sokołowski 1996,

1999, 2001).
e. Mathematical universe hypothesis (Sokołowski 1990, 2011a, 2011b, 2015a).
f. Selected aspects of the relationship between science and religion (Sokołowski 1991, 1993,

2001, 2011a, 2014).

The above list shows that the area of Sokołowski’s philosophical research included various
problems arising in the context of the sciences, especially physics and cosmology. Referring
to the results of modern science, Sokołowski addressed some metaphysical issues (e.g. the
structure of reality, the nature of the universe). All the indicated issues that Sokołowski
addressed in his works coincided with those undertaken by Heller and his other students and
collaborators. It can be said that the area of topics fit into the thematic groups specific to
“philosophy in science” described by Heller.

Heller’s classic paper “How is philosophy in science possible?” (Heller 1986, 2019)
indicated three main research areas of the concept of “philosophy in science”: a) The influence
of philosophical ideas on the development and evolution of scientific theories; b) Traditional
empirical problems intertwined with empirical theories; c) Philosophical reflection over some
assumptions of the empirical sciences. It should be noted that Sokołowski published papers
on issues related to these areas. In terms of research interests, it can be said that Sokołowski’s
philosophical activity was part of the area of philosophical issues undertaken at the Kraków
School of Philosophy in Science. Heller and his first generation of students addressed these
problems already in the early of 1980s (Trombik 2021, p.222), while Sokołowski became
much more actively involved in discussions at the School from the 1990s.
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In his works, Sokołowski refers to the latest findings of natural sciences. Taking up philo-
sophical issues in the context of science, he willingly discusses the views of “philosophizing
scientists” (e.g. A. Einstein, G. Ellis, E. Wigner, S. Weinberg, E. Mayr, R. Penrose, P. Davis,
S. Hawking). The problems he raises touch on many issues in the field of philosophy of
science, and the way he refers to these issues demonstrates his knowledge of the key problem
groups of this discipline, e.g. the dispute over the cognitive status of scientific theories, the
problem of the rationality of science (including the dispute over the rationality development
of science—internalism versus externalism), the problem of reduction and unity of sciences,
and others.

In his papers, he also directly admits to being inspired by the founders of the Kraków
School of Philosophy in Science, i.e. Heller and Życiński. This can be illustrated with
some examples. Sokołowski had a very positive attitude towards Heller and Życiński’s
approach to the science-theology relationship (Sokołowski 1993). In this context, he had
a very approving opinion about Życiński’s views on the relationship between God and
nature, which were a consequence of Życiński’s views on the relationship between science
and religion. Sokołowski wrote, that „this issue was best expressed by Życiński in his
numerous writings and statements” (Sokołowski 2014, p.187). Sokołowski also positively
reviewed other achievements of Życiński, e.g. his coursebook on the methodology of science
entitled “Język i metoda” (Sokołowski 1983). It is worth adding that after Życiński’s death,
Sokołowski prepared a special paper that served both to honor the memory of Życiński
and to promote his philosophical thought (Sokołowski 2015b). Another example of the
philosophical impact relates to the issue of the mathematical nature of the universe. In this
matter, Sokołowski highly appreciated Heller’s idea. The following statement illustrates this
well: „Mathematicality is one of the pillars of the philosophy of physics proclaimed by many
thinkers, in my opinion best and most fully formulated by prof. Michał Heller” (Sokołowski
2011a, p.47).

The above examples allow us to hypothesize that Sokołowski was influenced by some of
the ideas formulated by Heller and Życiński (in any case, such a hypothesis can be drawn
based on his declaration). The influence also flowed the other way, i.e. Sokołowski to some
extent influenced the interdisciplinary milieu of Kraków, and also met with reception outside
the local philosophers’ community. It is worth mentioning here that Sokołowski’s works
were referred to in their philosophical works by authors such as, among others: (Burtyn 1997;
Turek 2005; Jodkowski 2007; Filipek 2008; Czerniawski 2009, 2012; Życiński 2009; Grygiel
2010; Szydłowski and Tambor 2010, 2015, 2020; Heller 2013, 2014; Pabjan 2013; Hołda
2014; Dąbek 2016; Janowski 2016; Janusz 2017; Jacyna-Onyszkiewicz 2018; Sobkowiak
2019; Lemańska 2020; Trombik 2021)2. All these works are related to issues on the border
between science and philosophy (including works on the history of science & philosophy).

General comments on Sokołowski’s philosophical achievements lead to further ques-
tions related to the content and quality assessment of Sokołowski’s publications. Further
reconstructions and analyzes will present selected (due to the length of the article) threads of
Sokołowski’s philosophy. An important goal of these analyzes will be to relate Sokołowski’s
views to the concept of “philosophy in science” and to locate Sokołowski’s views in the
context of the Krakow School of Philosophy in Science.

2. The influence in the Kraków milieu (Heller and his cooperators and students) is noteworthy.
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4. Philosophical views
4.1 The concept of philosophy
I begin the analysis of Sokołowski’s philosophical views by presenting his concept of philoso-
phy. Sokołowski included his comments on this subject in numerous papers (Sokołowski
1986, 1989, 1990, 2014, 2017), and some conclusions can be drawn regarding the style of
philosophizing based on other strictly philosophical works. It is worth mentioning here
that Sokołowski noticed the importance and significance of philosophical investigations
(Sokołowski 1990, p.63). He understood ‘philosophy’ quite broadly, and did not limit it
to methodology or analysis of the language of science3. He even recognized the value
of metaphysics, and considered the attempt to eliminate it by neopositivism as unjustified
(Sokołowski 1986, p.198). Sokołowski recognized the need to conduct philosophical analyzes
of traditional philosophical problems that are currently entangled in empirical sciences. He
conducted such analyzes himself, for example in the context of the issue of time (Sokołowski
2000). This approach corresponded well with the ideas expressed by Heller and his other
contributors (Heller et al. 1999; Polak 2019).

While discussing the issue of understanding the philosophy, in Sokołowski’s papers one
can find many more similarities to the idea of philosophy in science. An important thread is
the issue of the relationship between science and philosophy, and Sokołowski wrote a lot
about these threads in his papers. Numerous fragments of his articles show that Sokołowski
noticed numerous connections and dependencies between science and philosophy. Some
of these comments are very much in line with the concept of philosophy in science. His
remarks on cosmology are a good example here.

He wrote about this discipline that “it is—like no other natural science—entangled in
philosophy in all aspects” (Sokołowski 2017, p.226). According to Sokołowski, philosophy
might be valuable for cosmology in various aspects. He pointed out various epistemological
and ontological entanglements of cosmology. Nevertheless, Sokołowski did not mean the
‘context of justification’ here (in the sense that Reichenbach gave this phrase), but certain
assumptions of an epistemological nature (like realism); he also referred to mathematicality
as a foundation of modern science4 (Sokołowski 2014, p.181). Sokołowski pointed out
that the connections between philosophy and science are mutual, i.e. science also—and
even primarily—generates fundamental philosophical problems (Sokołowski 2015b, p.56). It
should be noted that in Sokołowski’s works one can find fragments illustrating his analytical
philosophical approach, for example when he considers various definitions of the Universe
(astronomical and physical), pointing out their flaws and certain significant limitations related
to them (“all definitions of the Universe are defective: they are incomplete, unclear or too
narrow” (Sokołowski 2017, p.235). Against the background of problems with defining the
“Universe”, certain epistemological problems emerge, especially related to the problem of the
scope and limits of science.

Sokołowski also placed his remarks on the connections between science and philosophy
in a historical context. He shared the widespread view that sciences originate in philosophy
(starting with Thales and the Ionian philosophers), and certain ancient philosophical ideas

3. Understanding of philosophy in narrow sense was accepted especially among some neo-positivists.
4. I will discuss the problem of mathematicality in detail below.
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were the source for the further concept of laws of physics.5 Such comments dovetailed with
the views of Heller (Heller 1992b) and other 20th century scientists who reflected on the
history of natural sciences (Wilson 2011; Schrödinger 2017). It is worth mentioning here
that Sokołowski—like Heller and Życiński—was also very critical of various attempts to
construct philosophical systems (known from the history of science and philosophy) that
would explain the nature of the entire world.

According to Sokołowski, a philosophizing scientist cannot accept any philosophical
system as a whole, because reality is much more abundant and complex than any philosophical
concept: “The assumption that the world is a small place, that it is governed by one principle
that can be discovered on its own, is the foundation of the entire systemic philosophy [...]
natural sciences have questioned this assumption. The philosopher, inquiring into the nature
of the universe and independently painting a global vision of the world, has been contrasted
by an army of ‘insect leg researchers’, painstakingly analyzing small fragments of the reality
surrounding us in small steps” (Sokołowski 1989, p.45). Sokołowski opposed the approach of
systemic philosophy to the approach of analyzing individual scientific issues; these analyzes
would be conducted in a language appropriate to the issue, so as not to produce pseudo-
problems and pseudo-solutions (Sokołowski 1986, p.207). Sokołowski noted that “the hope
that any single conceptual system would be able to describe in a uniform and complete way
the entire world in all its aspects, empirical and non-empirical, must be definitively put to an
end” (Sokołowski 1986).

Heller also formulated this type of comments against systemic philosophy; he also per-
ceived the future of philosophy of nature in the context of analyzing specific philosophical
problems entangled in scientific theories (Heller 1986, 1990). The research practice of the
followers of Heller’s philosophy shows that these ideas found fertile ground. They were also
developed among other philosophizing physicists, such as Andrzej Fuliński (Trombik 2023).
Sokołowski’s views fit well into this trend of philosophizing.

4.2 Philosophy of science (selected views)
In Sokołowski’s case, issues related to the method of practicing philosophy were one side of
a broadly understood methodological reflection. The other side of methodological consider-
ations was part of the research area of the philosophy of science. In this field, Sokołowski
addressed a number of issues. He was interested in both historical problems e.g., Einstein’s
philosophy of physics (see e.g., Sokołowski 1987; Sokołowski and Staruszkiewicz 1987a,
1987b) and contemporary issues in the philosophy of science: the methodological status of
cosmology (Sokołowski 1978, 2015b), properties of scientific theories (Sokołowski 2006b,

5. To illustrate this comment, it is worth quoting two fragments from Sokołowski’s works: “[The ancient Greeks]
did not trust their own gods, and even less did they believe in other people’s, so the cosmogonic and cosmological
myths of Egypt and Babylonia seemed to them vague and incomplete, and above all, unreliable. If they (Thales
and his successors) wanted to find out what the essence of the world was, they had to do it themselves, in a new
way—through philosophy. And they were aware that they were actually starting from scratch, from the beginning,
that they were questioning the existing ideas. It was extremely bold: to be a philosopher in the 6th century BC
required a huge civil and intellectual courage” (Sokołowski 1989, p.44); “Cosmology was born in the 6th century
BC in the views of Ionian philosophers of nature and at that time it was actually the whole science and the whole
philosophy. The Universe was the Cosmos—the totality of what exists, and at the same time it was a set of material
entities harmoniously ordered, it was order. In this the idea of order, organizing the world, one can be traced to the
concept of universal laws of nature, including the laws of physics” (Sokołowski 2015b, p.28).
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2007a), the dispute on the cognitive status of science (incl. realism versus instrumentalism
problem (Sokołowski 1986)), the issue of reductionism (Sokołowski 1996, 1999, 2006b),
contemporary rationalism and its threats (Sokołowski 2001, 2006a). All these issues were
widely discussed in the context of discussions that took place in Heller’s millieu.

Such a wide area of interest can be considered the result of the adopted, very broad concept
of metascience. According to Sokołowski, metascience “includes both the methodology of
deductive sciences (primarily metamathematics), as well as all theories, ideas and concepts
relating to scientific cognition, all research programs and methods for assessing research
results, as well as the goals and ideals of this cognition” (Sokołowski 1999, p.57). In his
methodological analyses, Sokołowski also takes a sociological approach to science, although
he strongly distances himself from the proposals of Kuhn’s followers to explain all phenomena
occurring in science by social factors (Ibidem). This approach places Sokołowski very close
to the leading representatives of the School (especially Życiński (see e.g., Życiński 1993),
which will be even more visible in the context of problems in the philosophy of science
discussed below).

It is difficult to briefly discuss all the problems of methodology of science that Sokołowski
addressed in his papers, so I will limit myself to highlighting selected issues, starting with the
problem of the properties of the theory. Sokołowski devotes a lot of attention to philosophical
reflection on the properties and epistemological status of scientific theories. As to the first
issue, the model of a scientific theory was for Sokołowski essentially a physical theory (which
is quite characteristic of many philosophers of science who hold physics as an example of
methodological maturity; Heller does the same (see e.g., Heller 1992a). In this context, he
claimed that good scientific theories are characterized by 3 key properties (or meet 3 criteria):
maximum simplicity, mathematical elegance and completeness (Sokołowski 2006b, p.123;
2007a, pp.73–74). According to Sokołowski, a scientific theory should provide a precise
description of natural phenomena, therefore mathematical simplicity and elegance should
be understood together in relation to the concepts of semiotic simplicity (description of the
world) and ontological simplicity (structure and regularities of nature). Whereas the term
‘completeness’ in Sokołowski’s approach describes the predictive value of a theory and its
compatibility with experience. Completeness has two components: firstly, a theory of science
should give a description of phenomena (preferably quantitative) that can be expressed in
terms of the concepts of the theory; secondly, the physical predictions of the theory are to be
tested in experiment or observation6.

It is worth noting that in the context of the issues of reflection, Sokołowski also referred
to the issue of the relationship between scientific theory and the world described by theory.
Classic positions in the dispute about the cognitive status of scientific theories lie between
realism (scientific theory as a reflection of the real world; scientific concepts correspond to
real entities or refer to relationships between entities) and instrumentalism (theories should be

6. It’s worth adding here a note on the issue of the role of epistemological reflection in Sokołowski’s scientific
research. This can be clearly traced in several of his papers like e.g. (Sokołowski 2007b). Some excerpts of this work
illustrates the relationship between epistemological considerations and physical research: reflection on the general
grounds on the basis of which a specific physical model is to be chosen from within a whole spectrum of conceivable
theories (one of the central problems of contemporary cosmology) is set as the starting point of the research. A new
theory should not only fit the experimental data better, or overcome some technical problem, but it should provide
a minimal and consistent set of sound basic assumptions from which the mathematical formulation of the model can
be strictly (and elegantly) derived.
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treated as tools for predicting and explaining phenomena, and the concepts contained in them
do not have to have equivalents in reality). Sokołowski discusses these concepts, and certain
fragments of his works suggest that he is closer to the position of realism, while also taking
into account the perspective of instrumentalism as a view important primarily in the issue of
the evolution of scientific terms: “Let us note that both positions are not mutually exclusive,
because realism includes instrumentalism, but is a stronger view—a scientific theory allows
not only explanation and prediction, but also is a model or plan of the world” (Sokołowski
1986). Sokołowski drew attention—writing that in science “we are so enslaved to historically
formed concepts” (Ibidem)—to the value of those elements of instrumentalism that inform
about certain conditions of science that we are unable to transcend. In other words, in natural
sciences we use theories that inform us about the world that exists independently of the
cognizant entity, but in science we also encounter instrumentalist elements, which are the
result of the historical struggles of scientists and the long process of creating more precise
descriptions of nature. Such methodological remarks by Sokołowski cannot be considered
entirely original, but attention should be paid to their reference to the concept of moderate
realism, present, among others, in the views of Heller (see, e.g., comments on the limits of
realism in: Heller (1992a, pp.80–81) or Życiński (e.g., 1993), and then developed in various
ways by their students and followers (e.g., Sierotowicz 1997; Rodzeń 2005)).

Another issue, closely related to methodological (and in this case also ontological) issues, is
the issue of reductionism. Although Sokołowski positions himself on the side of the defenders
of the reductionist position, he does not identify it with physicalism (Sokołowski 1999).
Referring to the polemics between S. Weinberg and E. Mayr, he seems to support the so-
called Weinberg’s „objective reductionism”. He understands objective reductionism as a way
of arranging the laws of nature in such a way that they reflect the unity and, at the same
time, the hierarchical order of nature. Sokołowski claimed that “objective reductionism is
a specific research program whose aim is to find explanatory relations between scientific
theories describing various areas of reality; at the same time and above all, it is the thesis
resulting from this program about the unity of all nature, unity understood in the sense of
the existence of sequences of arrows of explanations running through all fields of natural
science and converging to one source.” (Sokołowski 1999, p.75)

Reductionism understood in this way assumes a certain convergence of arrows of scientific
explanation, and therefore—it assumes a certain emergent nature of the characteristics of
matter and the way of describing them at higher levels of organization (see Sokołowski 2006b).
In this way, for example, the relations between biology and physics should be understood
in the context of emergence rather than strict entailment (Sokołowski 2001, p.216). This
type of approach to explaining natural phenomena was close to many representatives of the
Kraków interdisciplinary tradition, including the Kraków School of Philosophy in Science.
It is worth mentioning Fuliński’s views here (e.g., Fuliński 1993). Methodological naturalism
in Sokołowski’s papers is not equivalent to ontological naturalism, which was clearly exposed
by Życiński in his works (Życiński 2003).

Sokołowski also had other views in common with Życiński. Like Życiński, he was critical
of various manifestations of contemporary ontological reductionism—e.g. in the field of
sociobiology, with the representatives of which Życiński strongly argued (Sokołowski 2001,
p.219; Życiński 1993, pp.243–268). From the point of view of metaphilosophy, Sokołowski
also addressed the problem of “rationality” and today’s challenges related to it, and he did
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it in a similar way to Życiński. This is especially visible in his criticism of postmodernism.
Sokołowski noted that postmodernism—and the phenomena that go hand in hand with it,
such as political correctness, which “negates objective truth in the name of higher social
reasons” (Sokołowski 2006a, p.379)—constitutes a significant social threat to concept of
rationality, which was actually a similar view also for Życiński (Życiński 1994). It can
therefore be said that Sokołowski, like Życiński, defended the concept of rationality against
two extreme forms—its narrow understanding in positivizing trends (in the second half of the
20th century, the continuators of this line of thinking included, among others, representatives
of sociobiology) and the trend that completely rejected it (postmodernism).

4.3 The border problems of science andmetaphysics
4.3.1 Mathematical Universe hypothesis
The next issue to be discussed concerns the mathematical nature of the world. Mathematical
universe hypothesis was one of the central issues undertaken by various representatives of the
Kraków School of Philosophy in Science. This issue was addressed by both philosophers and
physicists associated with Heller’s milieu (Fuliński et al.). Sokołowski also drew attention to
this issue in his papers (see e.g, Sokołowski 1987, 1990, 2011b, 2015a). Many representatives
of the Kraków School sympathized with Platonizing trends in the philosophy of mathematics
and ontology. Others, such as Fuliński or Sokołowski, had a slightly more nuanced position
on this issue. Regardless, Sokolowski believed that the problem itself was important and
worth addressing. In turn, his declarations (see above) suggest clear sympathy with Heller’s
views on the mathematical nature of the world.

In his works, Sokołowski states that the mathematical nature of the world should be
considered as the foundation (”initial assumption”) of modern natural sciences. Mathematics
plays a key role in acquiring knowledge about the world, both at the elementary level and
in the case of complex living systems. In one of his paper, Sokołowski answers the question
“what does it mean that nature is mathematical?” he replies that “nature as a whole and in
each of its parts is subject to the laws of nature, which constitute a mathematical structure,
i.e. create a deductive system of mathematical theorems” (Sokołowski 1990). Sokołowski
places significant emphasis on the mathematizability of nature (as the possibility of describing
the world using mathematical methods) and treats the world as a kind of implementation of
a mathematical structure.

Nevertheless, he discusses Platonism and states that in the context of the problem of the
existence of mathematics as a “world of ideas” or a “third world” (Popper), it is impossible to
ignore important, and at the same time virtually unsolvable, terminological and ontological
problems: How do mathematical objects exist? Why do they exist? What is the relationship
between the world of mathematics and nature? What is the correspondence between the
physical world and the world of mathematics? Sokołowski also draws attention to the issue of
“redundancy of mathematics” (mathematics is developing faster than its applications; physics
uses only a fragment of existing mathematical knowledge) and, in reference to this, poses the
problem of the relationship of mathematics to the world (Sokołowski 2011b, pp.217–220).
In his recent works, Sokołowski also draws attention to certain emerging difficulties in
connection with the application of the concept of the mathematical nature of the world to
higher levels of matter organization (animate beings) (Sokołowski 2015a, p.74).
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Sokołowski shows some caution in formulating answers here. Without questioning the
idea of the mathematical nature of the world, he points out that we cannot convincingly
answer the question of why nature is mathematical. This type of view also appears in
Sokołowski’s later papers (see: (Sokołowski 2015a, p.65). He believes that the mathematical
nature of the universe is an important property of our world, and at the same time—following
Einstein—he believed that the natural world is more complex than the possible philosophical
answers appearing in the dispute (Sokołowski 1987, pp.190–191; 2015a, p.67). This also leads
him to express doubts about Penrose-style Platonism (Sokołowski 2011b, p.218).

On the other hand, Sokołowski is more inclined to adopt the milder position that nature is
rational; this thesis is not equal to the stronger thesis that nature is mathematical (Sokołowski
2001, p.215). This approach to the problem allows us to partially overcome the difficulties
(which, however, does not eliminate them), and is also in line with the assumptions shared
by the Kraków School7. It should be noted that this is not a very strong view, therefore it
would be interesting to compare Sokołowski’s position with, for example, the the idea of the
field of rationality from Życiński’s approach.

4.3.2 Relationship between science and religion
Another important area of philosophical exploration was the relationship between science
and religion. In this area, Sokołowski was mainly interested in methodological aspects.
Sokołowski did not deal with controversial issues in detail (such as the “creation-evolution”
problem8), but rather emphasized the need for a comprehensive modification of religious
reflection in the context of developing sciences. He also referred to Christianity, criticizing
in particular attempts to renew systemic Christian philosophy, that appeared especially in
Catholicism. He also applied his comments on systemic thinking to religion, writing, for
example, that “religion does not provide a comprehensive image of the world, but leaves
large gaps that can be filled by other conceptual systems, such as empirical sciences or art”
(Sokołowski 1989, p.199).

Thus, Sokołowski emphasized the need to develop a new philosophy consistent with
Christian doctrine, but it could not be a strictly systemic philosophy like Thomism which for
several centuries was considered the most adequate form of Catholic philosophy. “Therefore,
there cannot be a ‘Christian philosophy’ as a doctrine implied by the dogmas of faith, this
term can only be used for the systems of Christian philosophers from the past (Augustineism,
Thomism). Rather, we should speak of a philosophy consistent with Christianity, and this
criterion allows for a number of systems that vary considerably different from each other”
(Sokołowski 1989, p.199). Sokołowski was skeptical about attempts to create a new synthesis
of science, theology and broadly understood humanistic culture, pointing out that in this
respect profound transformations of the current way of thinking about religion would be
necessary (Sokołowski 1991, p.265). Despite these remarks, Sokołowski became known
as a supporter of the idea of a possible symbiosis of theology and science, suggesting non-
contradiction between the credo and scientific knowledge (se e.g., Sokołowski 2001, p.214;

7. However, it is worth saying that in this milieu, rationality was often identified with mathematicality, or there
was talk of mathematical-type rationality.

8. It is worth adding that he himself declared his opposition to pseudoscientific concepts based on religious
foundation. This is illustrated by an example statement about creationism: “this phenomenon is a typical example of
aggressive ignorance drawing its strength from ignorance” (Sokołowski 1991, pp.259–260).
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2014, p.180). In science-religion discussions, this places him on the side of accommodationism
(a non-confrontational model in McGrath’s approach), and the comments on the possible
harmonization of science and religion—provided that theology (especially its metaphysical
part) undergoes essential transformations—resemble the views of Heller and Życiński (see
e.g., Życiński 1990).

In relation to the issue of the relationship between science and theology, Sokołowski
eagerly referred to the views of Heller and Życiński, whose ideas he particularly valued
(see, Sokołowski 1993; 2014, p.187). Sokołowski believed that natural sciences—especially
physics—are able to describe various aspects of the material world, but he remained very
cautious about the possibility of formulating a final theory that would express the absolute
truth about reality and become to be the end of scientific discovery process (Sokołowski
2011a). Sokołowski showed skepticism when it comes to the possibility of formulating
a theory that would coherently describe all physical phenomena at the elementary level.
He tried to supplement the scientific image of the world with a religious perspective. He
also believed that the institution of the Church faced a serious task related to the need to
modify theology in its philosophical layer. Such a change requires taking into account
the achievements of modern science. Sokołowski believed that the change in the Church’s
attitude towards scientific findings cannot be just a top-down reform, but the result of the
intellectual development of Catholic society (Sokołowski 1993, p.123).

Both the postulate of opening theology to science and the critical attitude towards sys-
temic philosophy of the Thomistic type—promoted in Polish philosophy especially at the
Catholic University of Lublin—placed Sokołowski very close to the views represented by
representatives of the Kraków School of Philosophy in Science (see e.g., Trombik 2021,
pp.228–229; Trombik and Polak 2022). Sokołowski’s views can actually be considered as typ-
ical of this philosophical milieu, in which similar ideas were also expressed by philosophizing
scientists such as Fuliński (Trombik 2023). His recent comments in the public space indicate
that he was discussing the existence of God, arguing on this issue mainly with Jan Woleński
(Sokołowski 2024).

5. Summary
The analysis of Sokołowski’s articles shows that this physicist has addressed a number of
philosophical issues over the course of several dozen years (since the 1980s). The content
of these papers proves the author’s competences, primarily in the area of philosophy of
nature and philosophy of science. Sokołowski discussed key philosophical problems arising
in connection with the development of science, especially physics and cosmology.

Sokołowski seems very balanced in his views, avoiding radical philosophical positions.
It is clearly visible that—as he declares—he avoids practicing philosophy along the lines of
philosophical systems. He takes the findings of modern science as the starting point for
his philosophical analyzes and tries to place them in the context of classical problems of
philosophy, including metaphysics (e.g. the issue of the mathematical nature of the world).
Like Heller or Życinski, Sokołowski recognised the great importance of scientific theories
in the process of constructing an image of the world. Therefore, he considered certain
philosophical consequences and conducted methodological analyses.
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One of the goals of this paper was to place Sokołowski’s views against the background of
the concept of philosophy in science and the philosophical tradition of the Kraków School of
Philosophy in Science. The above reconstruction and analysis of selected philosophical ideas
appearing in Sokołowski’s works shows that this physicist philosophized in a way consistent
with the foundations of philosophy in science (I mean both problematic and methodological
convergence, i.e. the application of the theoretical assumptions of Heller’s concept). Some of
his views (proposals of possible solutions to philosophical problems) also seem to be either
similar or at least partially consistent with what was presented in the OBI and the Copernicus
Center for Interdisciplinary Studies.

The analyzes conducted indicate that in Sokołowski’s case there are similarities with
the phenomenon of the Kraków School of Philosophy in Science. These similarities are
visible both in the subject matter of the papers (area of expertise), as well as in the way of
philosophizing and in the proposals for responding to certain philosophical problems. It is also
worth noting here that Sokołowski undertook philosophical analyzes with clear references to
the perspective of metaphysics, which is not obvious among modern philosophizing scientists
and science popularizers (at least taking into account their declarations). There are many
indications that these similarities are not accidental, but are related to the fact that Sokołowski
formulated his views in the context of the School’s extensive activities. Joint discussions with
Heller and other representatives of the School could have had a significant impact on the
shape of Sokołowski’s philosophy, which fits into the huge interdisciplinary traditions of
Krakow.

I think there are reasons to say that Sokołowski philosophized in the same way as repre-
sentatives of the Kraków School of Philosophy in Science. We can speak here not only of
a certain significant similarity, but also of a certain influence of Sokołowski on the milieu
of this School. For many years, Sokołowski has been regularly participating in the life of
the Kraków interdisciplinary community centered around Heller. Sokołowski has published
many papers in books and a periodical closely related to the program of philosophy in science
(”Zagadnienia Filozoficzne w Nauce”), published by OBI and currently by the Copernicus
Center. Sokołowski is also quoted by Heller and his group of collaborators (e.g. Życiński,
Szydłowski, Pabjan, Grygiel, Janusz). All this makes it possible to consider Sokołowski
a representative of the Kraków School.

The assessment of Sokołowski’s views requires placing them in a historical and philo-
sophical context. Sokołowski’s activities—both his publications and his participation in the
interdisciplinary milieu through participation in conferences, etc.—were part of the tradition
of dialogue between science and philosophy that was conducted in Kraków during the period
of political transformation in Poland. Maintaining this dialogue should be assessed positively,
especially since Sokołowski’s works show real attempts to break down „two cultures” (Snow
1999) and can be considered a local attempt to respond to the growing popularity of the
phenomenon of “philosophizing scientists” in the West. It is worth emphasizing here that
in a similar period—i.e. from the 1980s—this phenomenon was also gaining importance
in Poland, as evidenced by the works of scientists such as Antoni Hoffman, Władysław
Kunicki-Goldfinger, Bernard Korzeniewski and others. I think it would be worth examining
the formation of this phenomenon in Poland in recent decades, also taking into account
Sokołowski’s philosophical works. I indicate this as a research perspective worth undertaking
to show the importance of Polish interdisciplinary traditions for the native culture. By the
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way, it would perhaps show the specificity of Polish philosophy practiced in the context of
science.

Sokołowski’s various philosophical views also deserve further analyses, comments and
polemical discussions. What I mean here is not only a further, more in-depth analysis
of these views from the point of view of their historical value, but also about relating
them to contemporary problems arising in connection with the development of science
and philosophy. Undoubtedly, analyzes of Sokołowski’s views in the context of traditional
problems of philosophy would also deserve attention. I mean, for example, the issues of
reductionism and naturalism (in the ontological version) or the relationship between science
and religion. On these issues, Sokołowski represented views that were far from the views
expressed in the works of many contemporary philosophizing scientists (especially from the
Anglo-American circle, like R. Dawkins, S. Harris etc.), which makes it seem justified to
compare and evaluate Sokołowski’s views with theirs.

Finally, it seems justified to conduct further research on the phenomenon of the Kraków
School of Philosophy in Science. The publications so far constitute a contribution to further
analyses, at the same time showing that the research area here is very extensive (taking into
account the fact that when I talk about the School, I mean the activities of a very large group
of philosophers and scientists from Krakow, whose involvement in the local interdisciplinary
milieu includes for almost half a century).
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