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Abstract: immanuel Kant can be regarded as a philosopher related to the 
Baltic region. this paper, however, is not a historical study of the Baltic 
reception of Kant’s philosophy, but of Kant’s concept of proper science 
(eigentliche Wissenschaft), which is analyzed by comparing it to a theoretical 
model of science—φ-science—developed within the context of practical 
realism. the issues of realism and practice in philosophy of science—as well as 
their relations to Kant’s philosophical legacy—have been centrally important 
in the Baltic-nordic region. According to Kant, only quantified sciences, 
exemplified by physics, are proper sciences, because mathematics provides 
a priori principles for cognizing physical laws, thus affording apodictically 
certain knowledge. this conception is rooted in transcendental idealism. in 
this paper it is shown how Kant’s transcendental idealism and apriorism as 
the basis for properly scientific—apodictically certain—knowledge can be 
overcome (or rather, “sublated”) within the practical realist position.
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1 The first version of this paper was read at the XXV International Baltic Conference on the History of 
Science (Vilnius, October 4–6, 2012). I would like to thank the participants of the philosophy session of 
that conference for discussion, including the lobby conversations later. I would also like to mention that 
this article has remained more or less within that short presentation. I have developed the topic in more 
detail in another article in the context of philosophy of chemistry (Vihalemm, in press, a).
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introduction

Immanuel Kant can be regarded as a philosopher who is related to the Baltic 
context. This can be said not only because Kant was a lifelong resident of 
Königsberg (present-day Kaliningrad) and a professor at the local university, 
now called the Immanuel Kant Baltic Federal University in Kaliningrad, and 
because his main works were published in Riga, but also because in the early 
19th century Kant’s philosophy was dominant at the University of Tartu. One 
of Kant’s pupils and Privatdozent in Königsberg, Gottlob Benjamin Jäsche, who 
is principally known within history of philosophy as the publisher of Kant’s 
Logic in Köningsberg (Jäsche, 1800), served as a professor at the University of 
Tartu from 1802 to 1839. This article, however, is not a historical study of the 
reception of the philosophy of Kant in Estonia, nor in the other Baltic or Nordic 
countries. Instead I shall discuss current philosophical problems.

At the previous Baltic Conference I presented a paper on practical realism in 
philosophy of science (Vihalemm, 2011a). The issues of realism and practice in 
philosophy of science—as well as their relation to Kant’s philosophical legacy—
have been centrally important within the Baltic-Nordic region. In this respect, 
for instance, the special issue of Studia Philosophica Estonica, containing the 
proceedings of the international workshop on practical realism in Tartu (summer 
of 2011), which included discussions of Kant’s views (see, e.g., Pihlström, 2012; 
Vihalemm, 2012) is also worth mentioning.

Looking back about 50 years, it cannot escape notice that the historical background 
for the development of philosophy of science in Estonia (as in other Baltic countries) 
and in Finland (as in other Nordic countries) is quite different—representing one 
variety or another of Marxist philosophy in the former, and primarily the analytic 
tradition in the latter. What actually counts as Marxist philosophy in the Soviet era 
here, especially within philosophy of science, is of course a distinct issue, which I 
have considered previously, also at the Baltic conferences (Vihalemm, 2006; 2008; 
in press, b). Here I wish to emphasize that the problem of realism and the “turn 
to practice” in philosophy of science associated with Thomas Kuhn’s work can be 
understood, readily and quite naturally, within practical realism, which originates, 
I think, in Karl Marx’s “Theses on Feuerbach” (1845), when interpreted in the 
context of contemporary philosophy.

Relevant here is also Sami Pihlström’s view in the indicated volume of Tartu 
workshop papers. Pihlström suggests that a contemporary scientific realist should 
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be prepared to accept the pragmatically naturalized Kantian transcendental 
perspective on realism (Pihlström, 2012). However, this naturalization of 
Kantian transcendentalism leaves his transcendental idealism in force. On my 
reading, a realistically naturalized Kantianism can only be practical realism. In 
this connection it deserves noting that we now have an excellent book (Westphal, 
2004) which develops a positive reinterpretation of Kant’s ‘critical philosophy’ 
as an unrestricted realism, including, as the author puts it, “a genuinely 
transcendental proof of realism sans phrase” (Westphal, 2004, p. 35), so that 
“transcendental idealism is not, pace Kant, required for” the critical tasks of his 
philosophy; moreover, “Kant’s transcendental idealism is unsupported, false, nor 
can it fulfill some of the key aims Kant claims it alone can fulfill...” (Westphal, 
2004, p. 34). Kenneth Westphal confirmed to me in personal communication 
that his realism sans phrase cannot be interpreted as metaphysical realism, and it 
agrees entirely with practical realism (and with pragmatic realism as well, in this 
point) that there is no “pre-made world”; our ontology of nature can only result 
from scientific inquiry, which is a host of practices of inquiry.

Within the context of practical realism I have developed a concept of φ-science 
(see, e.g., Vihalemm, 2007). Here I use this concept to analyze briefly Kant’s 
concept of proper science (cf. Plaass, 1994; van den Berg, 2011).

Kant’s proper science and a theoretical model of science—φ-
science

Kant’s well-known dictum is: 

I assert […] that in any special doctrine of nature there can be only as much 
proper science [eigentliche Wissenschaft] as there is mathematics therein. For, 
according to the foregoing, proper science, and above all proper natural 
science, requires a pure part lying at the basis of the empirical part, and resting 
on a priori cognition of natural things. (Kant, 2002b[1786], 4, p. 470)2

According to Kant, mathematics provides a priori principles for cognizing 
physical laws, thus affording apodictically certain knowledge of them. I contend 
instead that Kant’s transcendental idealism and apriorism as premises of proper 
scientific—apodictically certain—knowledge can be overcome (or rather, 
“sublated”) within the practical realist position. I say “sublated”, bearing in 
2 Citations are given, as usual, with volume and page numbers of Kants Gesammelte Schriften.
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mind Hegel’s term aufheben (translated into English as ‘sublate’, Aufhebung as 
‘sublation’; in Estonian ‘ületamine’), which has this familiar threefold meaning: 
“to cancel”, “to preserve” and “to elevate”.

My concept of φ-science, developed in the context of practical realism, is quite 
similar to Kant’s proper science, provided the latter is interpreted also practical-
realistically. I have introduced φ-science as a theoretical model of an idealized 
science. This model is a theoretical concept of science3 developed on the basis of 
physics, which I have used to analyze chemistry comparatively. This is a model 
of an exact science, whether in fact or in principle. The foundation of φ-science  
is the mathematical projection operating with experimentally substantiated 
idealizations, and used to examine the world to identify laws of nature. Speaking 
about natural science in general (in an unspecified sense of this term), two main 
types of cognition can be differentiated: (i) ϕ-scientific cognition, which has 
a constructive-hypothetico-deductive character, and (ii)  non-ϕ-scientific (or 
natural historical) cognition, which has a classificatory-historico-descriptive 
character (such as, say, geology or classical biology).4 This non-ϕ-scientific, 
classificatory-historico-descriptive type of cognition and knowledge can be 
construed in a broader and a narrower sense. Here it is meant in a narrower 
sense, as natural history. In a broader sense it includes also social studies and 
the humanities. It is reasonable, however, at least in some cases, to highlight 
the difference of the social-humanitarian studies from science in general (i.e. 
not only from φ-science), although they are not to be classified as studies of an 
“inferior type” (for details see Vihalemm, 2011b, pp. 86–92).

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 being the very paragon 
of scientific as such? It is obvious that physics is not regarded as science simply 
because it is physics, and physical laws and theories are not regarded as scientific 
simply because they are physical. It is unhelpful to say that physical theories 
are scientific because they are mathematically formulated. It is also necessary 
to understand philosophically what exactly this mathematical formulation is, 
and why it has been most successful only in physics. All these questions are 
3 In my view, the reference of a scientific concept should be seen in the following way (see Vihalemm, 2013): 

It is a certain abstract object—in the case of theoretical concept, an idealized construction—that is a model 
of a certain actual system given through practice. The meaning (sense) of the concept lies in the referring 
activity, in the procedures by which the reference is found and the relevant abstract object constructed. It 
involves the understanding of the role of certain real objects and phenomena, their relations, functions, 
characteristics, the ways they are handled in a certain system of human activity, i.e. in scientific practice. 
The concept is like a scheme for constructing, creating or recreating something.

4 Actually, the full scheme is more complicated, see Fig. 1, p. 86 in Vihalemm, 2011b.
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discussed by Kant as well. An excellent analysis of these questions is also made 
in twentieth-century continental philosophy by Martin Heidegger (see especially 
Heidegger, 2011a[1962]), whose ideas, unfortunately, have until quite recently 
been ignored in philosophy of science. In my opinion, however, and perhaps 
surprisingly, Heidegger’s historical approach is also compatible with practical 
realism.

Kant’s “copernican revolution” and practical realism

According to practical realism, to speak about the world outside practice means 
to speak about something indefinable or illusory: only through practice can the 
objective world exist (as something specific and definite) for human beings. 
Therefore, knowledge must be regarded as the process of understanding how 
the world becomes defined in and through practice. One should say that science 
as practice is a way we engage with the world and that allows the world to 
show how it can be identified in its own possible “versions”. We are not “world 
makers”. The world, however, does not consist of self-identifying objects; objects 
are identifiable—in principle, in a potentially infinite number of ways (in this 
sense they are inexhaustible, having innumerable aspects and connections with 
the rest of the world)—through practice. And practice is, in short, human 
activity as a socio-historical, critically purposeful-normative, constructive, 
material  interference with nature and society producing and reproducing the 
human world—culture—in nature. 

Today’s philosophy of science cannot ignore the Kantian “Copernican 
revolution” concerning experience and apodictic knowledge in general: when, 
instead of assuming that “all our knowledge of objects must conform to objects”, 
we “suppose that objects must conform to our knowledge”, it will “be possible 
to have knowledge of objects a priori, determining something in regard to them 
prior to their being given” (Kant, 1929[1787], B xvi). Kant elaborated this idea 
further especially regarding the issue of how science as apodictic knowledge of 
nature is possible (Plaass, 1994; van den Berg, 2011). The question is, however, 
as mentioned, how to overcome his transcendental idealism. I would like to 
emphasize that this was already shown by Marx. In his “Theses on Feuerbach”, 
Marx argued (in the first thesis) against previous materialism and idealism in 
philosophy, that the world, “the thing [Gegenstand], reality, sensuousness,” was 
conceived in pre-Marxist materialism
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only in the form of the object [Objekt] or of intuition [Anschauung], but 
not as human sensuous activity, practice, not subjectively. Hence it happened 
that the active side, in contradistinction to materialism, was developed by 
idealism—but only abstractly, since, of course, idealism does not know real, 
sensuous activity as such. (Marx, 1845) 

In the second thesis Marx emphasized: “The dispute over the reality or non-
reality of thinking in isolation from practice is a purely scholastic question” (Marx, 
1845). And in the Economic and Philosophic Manuscripts of 1844 (in his Critique 
of Hegel’s Philosophy in General), he wrote: “nature […], taken abstractly, for 
itself—nature fixed in isolation from man—is nothing for man” (Marx, 1844).

rediscovering marx through ... Heidegger

The recent considerations of Heidegger’s realism (e.g., Kochan, 2011; Glazebrook, 
2001; 2012) are also relevant here. Kochan’s reading of Heidegger proves to 
accord with my practical realism. Kochan contends that Heidegger’s “Being-in-
the-World” can be interpreted as “Practice”:

On Heidegger’s account [...] the root problem of both realism and antirealism 
is that they both begin their analysis one level too late. They start at the 
level of subject and object rather than at the more primitive level of Dasein 
[Being-in-the-World] and world. Insofar as both realists and antirealists rely 
upon a theoretical conception of the world as reality [viz., an ontology of 
objecthood (Kochan, 2011, p. 95)—Author’s note], they both fail to get at 
the real in a way which discloses entities in their more fundamental, non-
objectival state. (Kochan, 2011, p. 89)

Similarly, Glazebrook argues that Heidegger can be regarded as a robust scientific 
realist, albeit one “who nonetheless holds anti-realist”—as distinct from 
idealist—“assumptions”, insofar as human understanding is projective, so that 
the idea of reality independent of understanding is unintelligible. Glazebrook 
shows that “this position is neither garbled nor self-contradictory” (Glazebrook, 
2001, p. 362).

Heidegger’s realism is understandable on the basis of his idea of the ontological 
difference, that is the difference between being and beings: the being of beings 
(entities) is not itself yet another being among them; instead it is the possibility 
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of their intelligibility. “Heidegger is a realist about beings, but an antirealist 
about being” (Glazebrook, 2001, p. 362).

I would like to summarize this short analysis of Kant’s philosophy of science 
as follows. We know that Kant “freely admitted” in his Prolegomena to Any 
Future Metaphysics that David Hume “first interrupted [his] dogmatic slumber, 
and gave a completely different direction to [his] researches in the field of 
speculative philosophy” (Kant, 2002[1783], 4, p. 260)5. This was Kant’s famous 
“Copernican revolution”, based on his apriorism and transcendental idealism. 
I would like to say, however, that appreciating these Kantian revolutionary 
views, we need, though, to be interrupted perhaps now from this slumber of 
speculative philosophy at all. As Kenneth Westphal has shown, Kant fails to 
provide a metaphysical foundation—“rooted in [...] transcendental idealism” 
(Westphal, 2004, p. 175)—for physics. And I think that the role analogical to 
what Hume played for Kant, in this overcoming or sublation of Kantianism 
could, in its turn, be played by Marx—especially his “Theses on Feuerbach”. 
But maybe, paradoxically, philosophy of science will reach practical realism and 
notice and recognize Marx, through Heidegger. Heidegger agrees with Kant in 
that whatever one must presuppose in order to know any object whatsoever, 
cannot itself be known as an object (Objekt; A 402), but disagrees with Kant 
that these presuppositions must be transcendentally ideal; instead, Heidegger 
contends, they are ways of being in the world, that is, ways we behave, act and 
find ourselves within our surroundings.6

I would like to draw attention to the fact Heidegger wrote in his last essay “The 
End of Philosophy and the Task of Thinking” (1964), where he explains that the 
end of philosophy means its evolving into the sciences as gathering the whole 
of philosophy’s history in its uttermost possibility, although a task remains for 
thinking, “a task accessible neither to philosophy as metaphysics nor, even less, 
to the sciences stemming from philosophy” (Heidegger, 2011b[1964], p. 314). 
Occidental philosophy, Heidegger contends, both needs and considers it possible 
that there is a highest, somehow privileged entity, a God-like ground or cause as 
a trustworthy principle or key to construe beings as a whole, comprehensible to 
human understanding; this aspiration Heidegger characterizes as ‘onto-theology’. 
With these issues, and this designation in mind, Heidegger writes:

Philosophy is metaphysics. Metaphysics thinks beings as a whole... (p. 312) 
[...] [S]ince Aristotle it has become the task of philosophy as metaphysics 

5 Citations are given, as usual, with volume and page numbers of Kants Gesammelte Schriften.
6 I owe this comparison of Kant’s and Heidegger’s views to Kenneth Westphal.
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to think beings as such ontotheologically (p. 322). [...] Metaphysics is 
Platonism (p. 313). [...] [W]hat we say about the end of philosophy means 
the completion [attaining the uttermost possibility—Author’s note] of 
metaphysics (p. 312). [...] With the reversal of metaphysics that was already 
accomplished by Karl Marx, the uttermost possibility of philosophy is 
attained (p. 313). 

Metaphysics is exhausted, but practical realist thinking remains, to be appreciated 
and furthered.
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