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Abstract

The article analyzes the role of hermeneutics in science and technology. Hermeneutics involves both an
attempt to interpret texts and the fact that the person changes in the process of interpretation. In normal
science, hermeneutics plays a secondary role. This is due to the fact that it is built around common ideas
that scientists agree with. At the same time, joining a cohort of scientists implies a transformation of the
person. Thus, the learning process is associated with the need to use hermeneutic procedures. Analysis of
the interaction of interdisciplinary teams shows the importance of forming at least a situational
understanding between representatives of different disciplines. Its achievement requires the formation of
trading zones. In them, it is possible to achieve mutual understanding, which requires the implementation
of hermeneutic procedures. Scientific activity itself requires not only the interpretation of a scientific text,
but also practical research activities. Hermeneutics is necessary for the interpretation of research methods
presented in scientific texts. It can be based on the use of tacit knowledge. This allows us to show that the
use of technical artifacts and technology in general require hermeneutic interpretation. To work with them
correctly, it is necessary to master the methods of working with them, their inclusion in our life world. The
example of the interface as a technological mediator when working with new information and
communication technologies demonstrates that they can construct our ways of perceiving information
spaces. In this case, the interface becomes not just a media, but a specific mechanism for constructing the
digital world around us.
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AHHOTaALUA:

B cratbe aHanMM3MpyeTcs poNb TEPMEHEBTHKH B HayKe M TEXHUKE. | epMEHEBTHKa HalleJicHa Kak Ha
MOMBITKY MHTEPHPETHPOBATh TEKCTHI, TAaK W Ha M3MEHEHWE CyObeKTa B Ipoliecce MHTeprperanuu. B
HOPMaJIbHOI HayKe repMEHEBTHKA UIPAET BTOPOCTEIICHHYIO POJb. DTO CBS3aHO C TEM, YTO OHA CTPOUTCS
BOKPYI OOIIMX HJIEH, ¢ KOTOPHIMH COIJIACHBI y4YeHble. [IpH 3TOM BXOXICHHE B KOTOPTY YYCHBIX
nozpasymeBaeT TpaHcpopmaimioo cyObekra. Takum oOpazoM mpounecc O0Oy4deHWs CBs3aH C
HeO6XOI[I/IMOCTI)IO MIPUMCHATH TEPMEHCBTHYCCKUEC poueayphl. Amnanuz B3aHMO}1€I>iCTBHH
MEXIUCLMIUTMHAPHEIX KOMaHZ IIOKa3bIBaeT BaXKHOCTh (OPMHPOBAHHS XOTS OBl CHTYaHOHHOTO
B3aUMONOHMMAHHMs MEXIY NPEICTAaBHTESIAMH pPa3IMuHbIX JgucimiuimH. Jng  atoro  Tpebyercs
¢dopmupoBaHue 30H oOMeHa. B HUX BO3MOXHO JOCTI)KEHHE B3aMMOIIOHMMaHHUs, KOTOpoe Tpedyer
peali3aliyi TepPMEHEBTHYECKUX mpouexyp. Cama Hay4yHass IeATEIBHOCTH CBsi3aHA HE TOJBKO C
UHTEpIpeTalyeil HayyHbIX TEKCTOB, HO M C MPAKTHYECKOH HCCIIeNOBATEILCKOH AEATENBHOCTBIO.
FepMeHeBTI/IKa HeO6XOI[I/IMa JJIA HUHTEpIpETAlIUN MpeaACTaBJICHHBIX B HAaY4YHBIX TEKCTax
UCCIIe/IOBaTeIbCKUX MeToZIoB. OHa MOXKeT 0a3MpoBaThCsi HA WCIOJIb30BAaHMM HESBHOTO 3HAHUS. JTO
MO3BOJIIET [TOKa3aTh, YTO HCIOJB30BAHUE TEXHHYECKHX apTe(haKTOB M TEXHOJOTHU B LICJIIOM TPeOYIOT
repMEHEBTUUECKOI HHTeprpeTauun. s KoppekTHOW paboThl ¢ apTedakTaMd HEOOXOJMMO OCBOCHHE
CIOCOOOB B3aMMOJICHCTBHSI C HUMH, MX BKJIIOYEHUs B Halll )KM3HEHHbIN Mup. [Ipumep nHTepdeiica kak
TEXHOJOTMYECKOT0 TOCPEIHUKA IpU paboTe ¢ HOBBIMH HH()OPMAIMOHHO-KOMMYHHUKAIIHOHHBIMH
TEXHOJOTHSIMH JIEMOHCTPUPYET, 4YTO OHH MOTYT KOHCTPYHpPOBaTh HAIlM CIOCOOBI BOCHPHSATHS
MH()OPMALMOHHBIX IPOCTPaHCTB. B 3TOM ciiyuae uHTepdeic CTaHOBHUTCS HE MPOCTO MeJua, HO
Crieln(pUISCKIM MEXaHU3MOM KOHCTPYHPOBaHHMS HU(POBOro MUpa BOKPYT Hac.
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TexHoHayka
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INTRODUCTION

The question of applying hermeneutics to the analysis of science and technology is
complex and relevant for various disciplines and research projects. It can be related, for
example, to the description of the role of hermeneutics in the natural sciences (Heelan,
1998), the analysis different strategy of citizen science (Ottinger, 2017), the analysis of
experiment (Wu & Hu, 2023). The use of cognitive strategies of hermeneutics is
associated with two key points: a) a change in the subject in the person of getting to know
a work of art and b) considering a work of art as a holistic world. “[T]he reader is subject
as well as object, agent as well as patient in the hermeneutic process — when | read a
literary work, philosophical or legal text, the text happens to me just as much as I happen
to the text” (Nordmann, 2023, p. 193). Understanding a work of art requires its
deciphering, searching for its meaning. This process turns out to be associated with a
change in the person. Hans-Georg Gadamer notes that in order to understand a work of
art, it is necessary to have certain cultural prejudices that allow it to be deciphered, a
certain cultural horizon with the work of art. “Given the intermediate position in which
hermeneutics operates, it follows that its work is not to develop a procedure of
understanding, but to clarify the conditions in which understanding takes place. [...] The
prejudices and fore-meanings that occupy the interpreter's consciousness are not at his
free disposal. He cannot separate in advance the productive prejudices that enable
understanding from the prejudices that hinder it and lead to misunderstandings”
(Gadamer, 2006, p. 295). If these prejudices that form the horizon of understanding are
not present, then in order to adequately become familiar with the work, it is necessary to
acquire a certain set of knowledge, at least to master the language of the work, which will
also require immersion in cultural realities. It is clear that this leads to a change in the
person who has decided to enter the world of the work of art. If this horizon exists, then
the very acquaintance with the work will add new experience to the person’s existing
experience. But can we talk about such experience when we become acquainted with the
achievements of science and technology? Is hermeneutic work necessary when mastering
scientific texts or working with experimental equipment? Is hermeneutics necessary for
working with technology, since most often we can work with it without even
understanding its internal structure?

HERMENEUTICS IN SCIENCE PRACTICE

Within the framework of normal science, it is difficult to talk about a “‘change” in
the subject. A scientific article or book that a scientist reads provides him with certain
information that he assimilates using the language of science that he has. The terms in it
are unambiguous, the relationships between them are described quite transparently, the
use of the language of mathematics allows one to avoid inaccuracies in understanding the
constructions used. In this case, everything controversial turns out to be associated with
solving puzzles. Scientists struggle with them together; when one of them finds a
successful solution, the problem ceases to be of interest. It will be solved using well-
described methods, a standard and understandable theoretical language. The community
of scientists will move on to solving new puzzles. There are no changes in the subject.
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He simply learns a new set of facts. The only situation when “acquaintance” with
scientific texts can lead to a change in the subject is a scientific revolution. But these
revolutionary changes always end with the formation of new normal science (Kuhn,
1962). Therefore, science cannot be considered as a project associated with changing a
person in the process of scientific work. It would seem that normal science does not need
hermeneutics.

At the same time, it is worth paying attention not only to the immediate work of the
scientist with specific scientific texts, but to the very acquisition of scientific knowledge,
the processes of socialization in science. Perhaps it is there that one can find the
hermeneutic beginning of normal science. Moreover, science itself began, among other
things, as a project of “reading” the book of Nature. Acquaintance with science requires
not only mastering the language of science, but also the appropriation of the ethos of
science, the interiorization of the norms of science, its values and virtues, and the
acquisition of scientific practices. Science is not only reading the texts of other authors as
the practice of independent research. In this case, acquaintance with scientific knowledge
turns out to be associated with a change in the self of a person. For example, Lorraine
Daston and Peter Galison, describing the types of objectivity existing in science,
distinguish such a type as trained judgment (Daston & Galison, 2010). It requires training
from the researcher, as a result of which he will be able to detect objects that he could not
distinguish before. For example, only a researcher who has undergone a certain training
will be able to say something about the traces of particles in a cloud chamber; a physicist
who has not undergone special training will hardly be able to correctly interpret the data.
Will mastering this type of objectivity change the moral and ethical ideas of the
researcher? Most likely not, but not every work of art is capable of achieving such a result.
But, of course, mastering this new practice will change the way the researcher looks at
the world; images of objects will appear in it that an untrained person is not able to
distinguish. “Instead of the four-eyed sight of truth-to-nature or the blind sight of
mechanical objectivity, what was needed was the cultivation of a kind of physiognomic
sight — a capacity of both maker and user of atlas images to synthesize, highlight, and
grasp relationships in ways that were not reducible to mechanical procedure, as in the
recognition of family resemblance” (Daston & Galison, 2010, p. 314). In fact, this
learning-cultivation turns out to be the hermeneutic practice that the scientist masters.

From this point of view, the very interpretation of a scientific text is associated with
a certain horizon of foreknowledge that its reader has. It includes not only knowledge of
the theoretical language of description used in the scientific text, but also an idea of a
certain set of practices that its authors can use. This is background, tacit knowledge that
is necessary for the correct interpretation of the presented results. The text of a scientific
article contains attempts to represent it explicitly in the methods and methodology
section, but a correct understanding of this section requires the reader to have tacit
knowledge similar to the author. Science is not only reading texts, but also a set of
research practices. Getting to know them means overcoming the prejudices that Gadamer
wrote about. They allow one to understand the text of an article more adequately and
launch a hermeneutic circle that makes it possible to place the text in context and find
meaning in it. The difference between a scientific work and a work of art is that an
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invariant of the meaning of the text can be found in it, which turns out to be unchanged
for a large number of specially trained readers. A fiction text can form a different set of
answers and meanings, thanks to a larger set of contexts from which it can be considered.

Moreover, if we turn to the analysis of not just normal science, but the functioning
of science in modern conditions and describe it as postnormal science (Funtowicz &
Ravetz, 1993), science in Mode 2.0 (Nowotny et al., 2003), megascience or even proto-
megascience (Pronskikh, 2019) or, in general, as technoscience, we can pay attention to
the fact that it often implements complex projects that require the involvement of
interdisciplinary teams. In this case, as Galison showed, there is a problem of finding
mutual understanding between researchers. For example, the successful solution of
problems in the field of radar required the correlation of efforts between specialists in the
field of theoretical physics, electrical engineering, circuit design, engineering and other
specialties (Galison, 1997). All of them had a general scientific background, but they had
undergone specific training related to their specialization. They find themselves in a
situation where they need to try to develop a common language to achieve a result. It may
not convey quite correctly the complex scientific ideas used by different groups of
scientists, but it allows them to find common understanding (Nikiforov & Dorozhkin,
2023). It is formed in specific trading zones of scientific ideas and artifacts. Thus, in the
situation of modern interdisciplinary research, the issue of hermeneutic understanding of
scientific texts is especially relevant.

The analysis conducted by Harry Collins, Robert Evans and Michael Gorman
(2007) shows that the formation of a space of common understanding in trading zones
has several development scenarios. A situational unity may form, which is necessary only
for solving a specific problem. In this case, after achieving the goal, it will simply
disintegrate. But it is also possible to form a new research area. For example, the
development of research in the field of lasers would not have been possible without the
combined efforts of specialists in the field of technology, theoretical physicists in the field
of quantum mechanics, and experimental physicists capable of creating experimental
equipment. Thus, Inna Mihailovna Belousova (2014), one of the participants in the work
to create the first lasers in the USSR, notes that the prerequisites for the creation of a laser
at the S.I. Vavilov State Optical Institute were “deep scientific groundwork in the field of
spectroscopy and luminescence of crystals ..., in the field of physical optics and pulsed
light sources ..., as well as first-class scientific schools of optical engineering and design
... and active media of lasers” (p. 5). In this case, the formation of a new research area is
associated with changes in the structure of scientific knowledge and the emergence of a
new, unified type of knowledge and skills among scientists in this field. Science can be
associated with the fact that the scientific practice of theoretical research and
experimental work itself will require hermeneutic work to understand the results and
achievements of colleagues. The text of the article should be divided into semantic parts.
Various headings and subheading of the study can be decided by authors. The headings
will be depending on the nature of the paper - a quantitative empirical investigation will
be structured differently than the critical discussion of a philosophical text.
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HERMENEUTICS AND TECHNOLOGY

The appeal to research and experimental practices raises an important question
about the use of technology in scientific work. They can also be looked at from the
standpoint of hermeneutic analysis. Technical objects, like works of art, are unique
worlds that we can enter (Bylieva & Nordmann, 2023). We are able to master them, and
they can change us. This characteristic of technical objects turns out to be key to their
analysis from the standpoint of hermeneutics. Technology, as Martin Heidegger noted, is
closely connected with practical actions, but it originates in the techne of the ancient
Greeks, which has not only an applied meaning, but is also connected with poiesis,
although modern technology, in his opinion, departs from poiesis (Heidegger, 1977). In
this case, technical devices and technologies as a whole are really similar to works of art.
After all, a technical artifact is conceived and endowed with a certain function by its
author. All technical objects turn out to be specially created artifacts and form their
fundamental difference from natural objects. Lynne Rudder Baker (2011) notes: “Unlike
natural objects, artefacts have an essence, a nature that depends on mental activity.
Technical artefacts depend not only on individual mental activity, but also on social
institutions and customs” (p. 62-61). The treatment of technical objects requires a serious
system of interpretation of their function and purpose. Incorrect interpretation of such
objects can lead to rather strange attempts to reproduce technical artefacts and endow
them with functions that are not inherent to them, an example of which can be various
cargo cults. In them, technical artefacts, for example, airplanes and runways, are not only
recreated in such a way that they cannot perform their functions, because they are made
of trees and palm leaves, but also endowed with other functions. It is assumed that they
themselves should bring benefits, which with their help are delivered to local residents.

All this indicates that any technical object requires a hermeneutic procedure of
understanding it in order to be used. It is associated with recognizing its function and the
ways of using it. It is also worth noting that technical objects, and especially instruments
of scientific knowledge, exist in two modes: as understandable elements of our life world,
the interpretation of whose function occurs almost instantly, and as alien, unfamiliar
objects that do not fit into our ordinary life world. Working with the former does not
cause difficulties; we may not think about them at all. For example, interpreting the
mechanisms of using a knife does not require us to constantly work on deciphering its
purpose and the mechanisms of its use. It is simply part of our everyday life world.
Perhaps, in some cultures, difficulties will arise with its use. In this case, it will exist as
an object outside the usual life world of the bearers of this culture.

Technical devices of the second type, unfamiliar to the life world of some culture,
break the automatic circle of hermeneutic interpretation. This is precisely how they reveal
an important characteristic of artifacts. They are not only capable of transforming under
human influence, changing their function, but also adapt a person to themselves. Thanks
to them, unique worlds of the improvised are formed, characteristic of representatives of
various social groups. The improvised life world of a nuclear power plant operator differs
in many aspects from a similar life world of a peasant. Operators learn for a long time to
handle the control panel of a nuclear power plant, read signals from various sensors and
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displays, and respond to emerging difficulties. They adapt to technical objects and
therefore change themselves. The process of learning to handle these artifacts turns out
to be associated with the restoration of the automatic passage of the hermeneutic circle of
interpreting the function of the artifact. Its restoration will lead to a change in a person. It
turns out that a technical artifact, like a work of art, can affect how people position
themselves and relate to the world.

This is especially noticeable when analyzing the functioning of new information
and communication technologies. It seems to us that their use does not cause us any
difficulties, but initially training in interaction with such devices is required. They shape
the way we interact with and perceive the digital environments we work with. At the same
time, very different digital environments may have dissimilar interfaces. As part of a
cursory analysis, it can be noted that, for example, various social networks have similar,
but not identical interfaces. This forces us to relearn the mechanisms of working and
interacting with them when moving from one to another. It can be noted that in such
systems, interfaces act as structures that themselves shape our mechanism of interaction
in them. “The interface acts as a structure that allows us to form the user's “lifeworld”
and develops his behavioral habits” (Maslanov & Feigelman, 2020, p. 78). In this case, it
is quite possible to talk about a hermeneutic analysis of the interfaces of various
information and communication environments. They both create mechanisms for working
with them and shape our ideas about what is possible in them and what is not. Even simply
mastering the interface becomes an important task that changes our very way of existing
in the world. It gives us the opportunity to join a new life world that has the properties of
intersubjectivity, but is accessible only to those who have undergone a certain procedure
of learning-transformation of their own experience. Interfaces turn out to be the most
important media. In the case of interfaces, the media is not only a message, but also a
mechanism for creating a separate life world.

CONCLUSION

Hermeneutical work is a part of all scientific practice. At the same time, in normal
science there is practically no place for hermeneutic work. Scientists of the same
discipline understand each other well, have a common and fairly unambiguous
terminological vocabulary and methodological approaches to solving problems. They do
not need hermeneutic work to understand the texts of their colleagues. At the same time,
the very process of entering science turns out to be associated with the hermeneutic
procedure of mastering a new and not very well-known culture. After all, one can become
a scientist only in the process of mastering scientific knowledge and one's own research
activity, which implies the formation of a self with specific characteristics associated with
the ethos of science. Therefore, the process of becoming a scientist is a process of self-
education, which implies changes in oneself under the influence of mastering scientific
texts and practices.

At the same time, scientific practice itself is permeated with procedures of
hermeneutic mastering of work with technical objects. It is necessary not only to
understand their involvement in research activities, but also to find out how to work with
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them. These objects themselves form different life worlds of both researchers and
ordinary people. A different set of technical tools, especially those that involve mastering
different skills for working with them, forms different cognitive skills in people. And if
in general it seems to us that there is no hermeneutic work on mastering technology, this
Is due to the fact that most often we interact with technical tools that have already entered
our life world. The technology that is not included in it causes us concern. This is due to
the initial lack of understanding of the mechanisms of its use. It is unclear what results
can be obtained with its help. Such technology requires us to work hard to understand and
master it, to develop skills for working with it, to include it in our life world. And this
work may require a revision of ideas about the world not only from an individual, but
from all of humanity.
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