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In the early 20th century, the need to revise the purpose and structure of scientific knowledge
and understanding became one of the key problems for philosophers and scientists. Many models of holistic
knowledge were proposed. In the 1920s and 1930s, representatives of the Vienna Circle developed a sys-
tem of unified science with reductionism as the leading research method. It was based on a simple logical
scheme of reducing one science to another according to the principles of natural levels of organization.
However, reductionism in positivistic interpretation was strongly criticized. In the mid-20th century, instead
of the question “How can scientific knowledge be unified?” the emphasis was set on the question “Is unifi-
cation a key to understanding what a scientific explanation is?”. Thus, M. Fridman and F. Kitcher proposed
a model of explanatory unity of knowledge, according to which the principle of unification is directly related
to understanding, and the unity of scientific theory is determined by how useful it is in creating a holistic sys-
tematized argument. In the late 20th — early 21st centuries, the idea of the unity of knowledge was replaced
by the process of disciplinary integration with a complex structure and typology. In particular, there are dia-
chronic and synchronic, integrative and interactive, intra-scientific and extra-scientific levels of knowledge
integration. In particular, multi and crossdisciplinarity represent the temporary interaction between scientific
disciplines; inter and transdisciplinarity are considered to be more stable types of knowledge synthesis;
non, post, and antidisciplinarity are common for integration of knowledge outside of science. The current
interpretation of scientific integration focuses more on how to systematize and integrate existing knowledge,
what methodology to use in research, how to unify terms, etc., but it does not give a clear answer as to
whether such an approach provides new knowledge.
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tific understanding, scientific research, scientific theory, integration of knowledge, reductionism.

Articulation of the issue. The interconnection of disciplinary boundaries is of great inter-
est among philosophers, psychologists, sociologists, cognitivists, and historians of science. The
idea of unity of knowledge is not new. The history of mankind is an example of the fact that most
of the cultures, reflecting on art and literature, nature and man, usually rely on the idea of holistic
knowledge, which is often due to the influence of philosophical and religious thought. Neverthe-
less, the disciplinary structure of science became a leading trend in the last four centuries of its
history. However, the need to reconsider the purpose and structure of scientific knowledge and to
understand how scientific explanation was possible became one of the key issues for both phil-
osophers and scientists.

Current scientific researches and issues analysis. The concept of unity of knowledge
has been studied in numerous works, among them there should be mentioned those by G. Tan-
zella-Nitti, T. Tahko, E. Sober, J. Cat. It is worth mentioning R. Carnap’s, O. Neurath’s interpret-
ation of reductionism, C. Hempel’s deductive-nomological method, P. Oppenheim’s and H. Put-
nam’s ontological model of unity of science, F. Kitcher’s and M. Fridman’s epistemic model
of explanatory unity, T. Grantham’s and V. Gijsbers’ conceptualization of disunity of science,
J. Klein’s and J. Moran’s analysis of the rise of disciplinary integration.
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Unresolved problem analysis. In the 19th century, positivists have set a rather ambitious
goal of understanding what was the foundation of scientific knowledge. This process was inevit-
able, taking into account the breakthrough in research and discoveries which science (especially
physics) was experiencing at that time. Early positivists have developed a disciplinary hierarchy
from the most general disciplines about simple phenomena to highly specialized areas about
complicated phenomena. Taking into account the variety of research approaches, positivists saw
the problem in the possibility of creating a single methodological standard. Their idea was to
develop a fundamental system that would enable the integration of scientific knowledge under
the general name “The Unified Science”. This term has gained popularity not only among phil-
osophers but also among scholars. Later this process has gone through a variety of transform-
ations: from explanatory unification to pluralism, and, finally, to disciplinary integration. The
question that still causes a lot of discussions is whether unified and integrated knowledge can
create a holistic scientific picture of the world.

Research results presentation. In the 20th century, the call for unified knowledge has
been made in a circle of scientists who professed the idea that science can use a holistic approach
precisely because nature per se is unified. In the 20th century, the most important metaphysical
questions had been posed by scientists, not by philosophers. Many have tried to focus on the rela-
tionship between different forms of knowledge, they opened new scientific horizons and wanted
to offer a corresponding philosophical interpretation of their results. Even those contemporary
scientists who were critical about spiritual and transcendent phenomena have not been able to
avoid facing problems that are relevant also from a humanistic, not only scientific, point of view
[1]. The rapid progress of science (especially natural sciences) violated the question of how
the revolutionary discoveries of natural laws directly affect humans, their values, and spiritual
experience and how to organize knowledge so that the integral picture of everything can be
formed. A call to coordinate scientific and social activities through rational planning and pro-
motion of the idea of a single science as a driving force of human civilization and technological
progress became significantly loud. Unified knowledge remained a leading scientific ideal. Its
goal was to emphasize that existing theories showed that both independent facts and phenomena
could be united in a single scientific frame.

In the philosophy of science, the idea of unified knowledge was promoted by logical
positivism (later known as logical empiricism), emphasizing the compulsory conduct of a clear
distinction between science and metaphysics and removing the latest from the system of uni-
fied knowledge. The Vienna Circle became a peculiar center for the development of unification
guidelines in the 1920s—1930s. They saw their goal in deprivation of science from metaphysical
impurities and in the transition from fragmentary knowledge to the unified model. To achieve
this, they focused on the role of logical ties in scientific knowledge.

From the very beginning, the unity of knowledge was considered as a methodological
problem, therefore, its solution was seen in the attempt to develop a universal scientific method.
The first and, probably, the most famous method was reductionism, which performed a double
function: it acted as the unity of the observational and explanatory principles of science. The
effectiveness of reductionism depended on the level of communication between the theories.
It was based on reducing one science to another on the principle of natural levels of the organ-
ization. However, the problem that caused serious discussions was the use of reductionism in
the study of such issues as organic processes and human consciousness. In the late 20th century,
most philosophers of science agreed that reductionism in such a radical form was false.

Logical positivists singled out three key elements to the embodiment of the idea of uni-
fied science. Firstly, it was necessary to arrange a scientific language. The idea was to reduce all
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scientific terms to basic statements, or rather — to the physical scientific language. Secondly, it
was necessary to create a single system of scientific laws. The standards of such laws were con-
sidered those that were formulated by physicists. And thirdly, it was necessary to unify scientific
methods. This meant that the procedures for checking hypothetical statements in various fields
of scientific knowledge should be the same or as similar as possible. The science that would have
performed a certain methodological standard was physics.

Thus, reflecting on the possibility of building a unified scientific knowledge, the two lead-
ing ideas were formed within the Vienna circle. Initially, R. Carnap proposed to overcome the gap
between different disciplines and objects of their research, considering that all science was based
on personal experience that constructed the external world. An alternative proposal for unification
was offered by C. Hempel, who argued that the structure of experience was objective and could
be investigated empirically [2]. In 1936, O. Neurath launched the Institute of Unified Knowledge
and became a co-editor (along with R. Carnap) of the “International Encyclopedia of Unified Sci-
ence” (1938-1940). Its task, as defined by the philosopher, was to integrate scientific disciplines,
to combine them so that the benefits of one became the benefits of another [3, p. 24]. At the same
time, R. Carnap focused on the possibility to identify and unite all scientific concepts into a single
system based on several fundamental concepts. Consequently, R. Carnap discovered a new form
of strong reductionism, C. Hempel developed a deductive-nomological model of explanation,
and O. Neurath adhered to the problem of the unity of science [4].

In 1958, P. Oppenheim and H. Putnam redirected the discussion toward interpreting sci-
ence as a reductive unity of concepts and laws. “The unity of science in the strongest sense is real-
ized if the laws of science are not only reduced to the laws of some discipline, but the laws of this
discipline in some intuitive sense are “unified” or “connected” [5, p. 4]. The authors considered
the unity of science as an established empirical hypothesis, supported by evidence of actual sci-
entific practice which was based on the reflected unity of nature [5, p. 16-27]. However, such
a vision of scientific unity was criticized by many philosophers. In particular, H. Putnam in his
late writings found a lot of gaps in his theory. He analyzed the place and importance of unification
in scientific explanation and criticizes reductionism for being unable to become a foundation for
the integration [6, p. 207].

Both logical empiricism and Oppenheim-Putnam’s hypothesis are examples of the onto-
logical model of unity ofknowledge. There is also an epistemic (pragmatic) model of unity of know-
ledge. The difference between the two is that the first considers the unity of knowledge as the max-
imum effectiveness of knowledge, while the second one—as areal unity of diversity. The ontological
approach determines which part of a separate explanation can perform the function of the unifica-
tion: only those phenomena that are caused by a joint explanatory factor are taken into account.
The pragmatic approach calls for an explanation that contains a variety of phenomena [7, p. 221].

Consequently, reflections and discussions on the capacity of a unified science had changed.
Instead of the question, “How is it be possible to unify scientific knowledge?” philosophers
of science focused on the question “Is the unification a key to understanding what a scientific
explanation is?”. In particular, it was popular among the supporters of the epistemic-pragmatic
model of the unity of scientific knowledge, among the most famous representatives of which were
M. Fridman and F. Kitcher. Their idea was that an explanation was construed in terms of deductive
derivation. Some phenomena were deduced from a unifying premises or by using an explanatory
pattern from a unifying set. The premises are considered to be the most general, fundamen-
tal, and explanatory if they are averted immediately or via a chain of explanatory deductions
[8, p. 395]. Therefore, a causal relationship is derived from an explanation. The principle of uni-
fication is directly related to understanding, and the unity of the theory is determined by how it is
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useful in creating a holistic systematized argument. Therefore, an understanding is possible only
in a certain form of unification, and the theories can only be combined with the criterion of integ-
rity [9]. At the same time, M. Fridman’s program idea was that the explanation was reduced
to a small number of independently acceptable laws. Those laws that are issued independently
and not related to others are the consequences of more fundamental laws [10, p. 271-272].

However, such a view of unification as an explanation has certain disadvantages. Firstly,
the pragmatic approach determines the success of unification only when it gives a positive result,
namely, a strong argument. However, the impossibility of creating such an argument may indicate
disadvantages or weaknesses of both the theory and arguments in its favor, which also promotes
scientific progress. Secondly, it is not convincing that the explanation of two or more events must
necessarily be united by the same law. There are many examples that support such idea (especially
in physics), however, there are examples when the existence of common features of the phenom-
ena does not guarantee that they are subjected to the same laws. And thirdly, hypotheses that can
explain two or more phenomena are considered epistemically better than hypotheses that cannot
do this. Although unifying explanations have a greater probability, they are not necessarily true.

By integrating discoveries into the system of existing theories, scientists deepen theor-
etical ties within a certain theory and increase the level of theoretical integration. When a new
explanation corresponds to the existing theory the explanatory force of the latter increases signifi-
cantly. This means that it can be applied to a greater number of issues and problems associated
with the subject being studied. Therefore, the idea of unified knowledge was popular because
the involvement of unification in the heuristic process was one of the potential strategies for
the progress of scientific theories.

It became clear that reductionism was unable to fulfill the function of building a model
which would lead to the unification of science. Therefore, M. Natan’s question was quite logical:
“If the reduction is neither necessary nor sufficient for unification, what does it mean for two
branches of science to be “unified”? [11, p. 166]. In the late 20th century, there have been attempts to
answer this question by analyzing the theory of disciplinary integration. At first, it was considered
atthe level of construction of common theories. For example, H. Kinkeid determined the integrated
inter-level theory as a higher manifestation of possible disciplinary interaction [12]. T. Grantham
distinguished two categories: theoretical (conceptual, ontological, and explanatory) and prac-
tical (heuristic, and methodological) interconnections [13]. V. Gijsbers analyzed three approaches
that dominated the scientific community regarding the possibility of integrated knowledge: one
method of knowledge has an advantage over the rest; various explanations of a certain process
are combined into one and it has an advantage over the rest of the methods; various approaches
in the process of scientific research make their contribution to the overall result, but work separ-
ately [14]. Tendencies in scientific research show that neither of these approaches is dominant.

Most researchers of integration of scientific knowledge agree that in order for this process
to succeed it has to fulfill particular conditions. Firstly, integration must contribute to scien-
tific progress, to act as a motivating element to new discoveries or to rethinking the old ones.
Secondly, it is necessary to develop general criteria for identifying various stages of synthesis
and comparison of the theoretical and methodological unification between the branches of sci-
ence. Thirdly, the synthesis of knowledge as an early form of integration begins as soon as there
is a new problem that requires an integrative basis, and the degree of unification increases pro-
portionally to the number and significance of the unknown and its explanations. Since there is no
limit to the number of problems that can be explored, therefore, a maximum level of knowledge
integration is impossible [11, p. 178]. Fourthly, integration is possible in ad hoc mode, when
a separate scientific field has resources to respond to internal disciplinary issues, except for indi-
vidual cases where disciplinary resources are not enough and there is a need for cooperation.
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Integration processes have a rather complicated and ambiguous classification. One
of the classifications that consider the genealogical and historical nature of disciplines consists
of diachronic and synchronic approaches. The first examines the integration in the historical con-
text of the development of science. On the other hand, the synchronic approach considers integra-
tion not historically, but at a certain moment of its development. Thus, the two types of scientific
synthesis can be distinguished: interactive and integrative. The interactive type is the temporary
interaction between scientific disciplines. There are fields like multidisciplinarity (cooperation,
in which a certain complex problem is simultaneously studied by several disciplines without
the harmonization of research methods, terms, and subsequent prospects of joint work) and cross-
disciplinarity (the use of methods of one discipline to study another) where such interactions
occur on the same level. Therefore, this type of integration is also known as horizontal. The inte-
grative type is determined by more stable interaction, as it is in interdisciplinarity (transferring
of methods from one discipline to another discipline or combining methods of various disciplines
to create one for the study of phenomena that are not fixed for some specific discipline) and trans-
disciplinarity (use of scientific methods in the study of complex systems that go beyond disci-
plinary science). It builds a certain hierarchy of disciplines that are involved in this process, so it
is known as vertical. Various types of disciplinary integration are not mutually exclusive, but can
function simultaneously. The second level of classification is a sphere of distribution of integra-
tion processes. It is possible to distinguish intra-scientific integration (multi, cross, interdisciplin-
arity); integration of scientific and non-scientific knowledge (trans, para, hyper, metadisciplin-
arity); integration of knowledge outside of science (non, post, antidisciplinarity). And the third
level of classification is interdisciplinary integration. It can occur within the natural and socio-hu-
manitarian disciplines (social psychology, biochemistry); between natural and socio-humanitar-
ian disciplines (bioethics, economic geography, mathematical linguistics). And the fourth level is
the interaction between scientific and beyond scientific (esoteric) knowledge [15, p. 9-10].

In the early 21% century, the idea of the unity of science and, even, the integration of science
is being reconsidered. The integrative approach is used by modern science to research and solve
many phenomena, however, there is no clear understanding of how exactly it happens. In addi-
tion, there are still discussions about the heuristic potential of knowledge integration [16]. The
current interpretation of scientific integration focuses more on how to systematize and integrate
existing knowledge, what methodology to use in scientific research, how to unify terms, etc., but
it does not provide a clear answer to whether such an approach produces new knowledge.

Conclusion. The issue of unification and integration of knowledge remains relevant
both for science and philosophy. For science, it is important in terms of heuristic, methodo-
logical, instrumental, technical, and terminological potential. While philosophers are interested
in metaphysical, epistemological, teleological, and normative aspects of this process, as well as in
rethinking of concepts such as a “scientific explanation” and “scientific understanding”. Histor-
ical analysis indicates that even discussing the possibilities of such processes helps to understand
how the criteria of science change, what are its strong and weak methodological sides, which
communicative capabilities modern scientific disciplines have, and how they affect a scientific
research. It is also important to understand how the integration of knowledge changes modern
education, which response to these processes in a much faster and creative way than science.
At this stage of the development of science, the search for the middle way between the pro-
cesses of disciplinary and methodological isolation and scientific integration dominates. Disci-
plinary integration parity is likely to be maintained because the research problem is formulated
by a particular discipline or disciplines, and if it cannot or does not want to solve it on its own,
attempts are made to involve other methods and resources (usually interdisciplinary). If a cer-
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tain discipline can independently answer the question, then the need for knowledge integration
disappears. Therefore, the integration of knowledge is possible only with the heuristic methodo-
logical crisis. On the other hand, an attempt (although unsuccessful) to unify knowledge is not
caused by the need for a separate discipline, but a more global goal — to build a single universal
scientific picture of the world.
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IMPOBJIEMA €/JHOCTI 3HAHHSI: B1{ II[E_i VHI®IKAIII
J0 IMTPOLECY IHTETI'PALIII

bornana Manuya
Yepniseyvkuil HayionaneHull yrigepcumem imeni IOpis @edvkosuua,
¢hinonoeiunuii gpaxyromem, xageopa ginocoghii ma Kynomyponozii
syn. Koyrobuncokozo 2, 58012, m. Yepnisyi, Yxpaina

Ha mouartky XX cTOmiTTS HEOOXiJHICTh NEPETIITHYTH METY 1 CTPYKTYpY HAyKOBOTO 3HAHHS Ta 3p03Y-
MITH, SIK MOXKJTNBE HayKOBE ITOSICHEHHS, CTaJIa OHI€I0 13 KITFOUOBHX sIK cepel] pitocodi, Tak i cepes yueHHX.
Byno 3anponoHoBaHO unMMaino mozenel moOymoBu mimicHoro 3HaHHA. Y 1920-1930-x pp. mpeacTaBHUKH
Binercpkoro rypTka po3poOmin cucteMy yHi(ikoBaHOI HayKH, B OCHOBI SIKOT POBITHY (YHKIIiFO BUKOHY-
BaB METOI peAyKIioHi3My. BiH 0a3yBaBcsi Ha POCTii JIOTiIYHIN cXeMi 3BEICHHS OHI€T HAyKH J0 i1HIIOI 3a
MIPHUHIAIIOM TIPUPOIHUX PiBHIB opraHizamii. OqHaK PeayKIiOHI3M Y TIO3UTHBICTCHKOMY TIyMadeHHi 3a3HaB
Cepio3HOT KpUTHKH. Y APYTili MONOBHHI XX CTOMITTS 3aMiCTh MUTaHHS «Sk MOXHa yHi(iKyBaTH HAyKOBE
3HaHHs?» Haroioc OyB 3poOyeHnit Ha muTaHHI «Yu € 00’ €qHAHHS KITFOYOBUM JUTSL PO3YMIiHHS TOTO, IIIO TaKe
HaykoBe TosicHeHHA?». Tomy M. @pigmanom ta @. Kituepom Oyna 3anmporioHOBaHa MOJENb MOSCHIOBAIb-
HO{ €THOCTI 3HAHHSA, 3TiHO 3 KO MPUHIMN YyHi(ikamii OyB Oe3mocepeqHb0 OB’ I3aHMH 13 PO3YMIHHSM,
a €THICTh HAyKOBOI Teopii BU3HAYaIacs TUM, HACKUIBKA BOHA KOPHCHA Y CTBOPEHHI IUTICHOTO CHCTEMATH-
30BaHOro aprymenty. Hanpukiami XX — Ha nodarky XXI ctomiTts imes enHoCTi 3HaHHS Oyia 3aMiHEHa Ha
oro iHTerpamito. Lleit mporec Mae qOBOMI CKIagHy CTPYKTYpPY Ta TUIOJIOTII0. BHOKpEeMITIOIOTh iaXpoHid-
HUIl Ta CHHXPOHIYHH, IHTETpaTHBHUI Ta IHTEPaKTHBHUI, BHYTPIIIHHOHAYKOBUII Ta IT03aHAYKOBUI PiBHI
iHTerpamii 3HaHHA. 30KpeMa, MyJIbTH- Ta MDKIUCHUILTIHAPHICTD SBISIOTH COOO0 THUMYACOBY B3a€MOJIII0
MiX HayKOBUMH JUCHUILTIHAME; 1HTEpP- Ta TPAHCAUCIHUIUTIHAPHICT BBaXKAIOTHCS OUTBII CTIHKIMHU THIIAMH
CHHTE3y 3HaHb; He-, MOCT- Ta aHTHIUCHUIUTIHAPHICTH € TMOIIMPEHNMH JUIS iHTerpamii 3HaHb 1032 Hay-
xoro. CyuacHa iHTepIpeTalisi HayKoBoOl iHTerpaiii OibIne 30CcepemKyeThbCsl Ha TOMY, SIK CHCTEMaTH3yBaTH
Ta iHTErpyBaTH HasBHE 3HAHHS, SIKy METOIOJIOTi0 BUKOPUCTOBYBATH B HAYKOBUX JOCIIIKCHHSX, K YHi(i-
KyBaTH TEPMiHH TOIIO, OJJHAK BOHA HE Ja€ YiTKOI BiINOBil HA T€, YU BUPOOJISIE€ TAKUI TiIXi HOB1 3HAHHS.

Knrouosi cnosa: dinocodis Hayku, €qHICTH 3HAHHSA, YHI()IKOBaHA HAyKa, HAYKOBE MOSCHEHHS, HAY-
KOBE pO3YMiHHS, HAyKOBE JAOCIiPKEHHS, HAyKOBa TEOPisl, IHTETpallisl 3HAHHS, PEAYKIIOHI3M.



