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Abstract

The article examines the socio-philosophical aspects of the formation of value orientations of modern
engineering personnel in the context of high technologies and the digitalization of the economy. We ana-
lyzed such philosophical concepts as: “value”, “value orientation”, “engineer”, “engineering”, “technical
culture”. Particular attention is paid to the consideration of the social functions of engineering in modern
society. The mechanisms of the formation of value orientations of future engineers in higher education are
considered. The conclusion is made that in conditions of high technologies, the functions of engineering
activity change. In particular, the predictive function of the engineer is increasing, as well as the require-
ment for his social and environmental responsibility. The process of forming the value orientations of the
future engineer is particularly influenced by social, humanitarian and philosophical education, which con-
tributes to the interiorization of information about such values that are necessary for successful profession-
al and civic activities: life, health, morality, peace, preservation of the environment, professionalism,
communication, humanism.
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Introduction

The evolution of technology is directly related
to the growing employee, and, in this regard, the
requirements for the professional and social ac-
tivities of an engineer are changing significantly.
In a high-tech environment, engineering tasks
expand significantly and go beyond the tradition-
al range of professional responsibilities. Today,
engineering activities are directly related to the
social sphere. In this regard, the successful solu-
tion of modern engineering problems requires
certainty in value orientations from a modern
specialist. Only then will he be a real profession-
al in his field. It should be noted that a person
becomes a professional not at the university but
once they have already gained work experience.
At the university, the social formation of the per-

sonality is especially active, especially its orien-
tation towards preparation for specific work ac-
tivities. Therefore, we can say that the value
component of higher education can be one of the
important criteria for establishing a correspond-
ence between the training of a specialist and the
requirements of modern reality (Kraev & Tikho-
nov, 2019). His future development as a profes-
sional depends on how much the future specialist
will be focused on socially significant values.
The formation of value orientations of future
engineers is experiencing a contradictory, some-
times opposite influence of social groups and
processes. The activity of many subjects during
the period of active development of the founda-
tions of the worldview and professional activity
leads to the fact that the level of risk of value
disorientations significantly increases.
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Value Orientations and the
Essence of Engineering

The study of the problems of values and value
orientations has a long history. The theory of
values was the first to be developed by philoso-
phers in the second half of the XIX century. The
founder of axiology as a philosophical doctrine is
Rudolf Hermann Lotze, who brought to the fore
the concept of value in the field of logic and in
metaphysics. G. Miinsterberg made a significant
contribution to the development of axiology,
who revealed in the course of psychophysical
analysis the fact of the universal importance of
volitional states. Fundamental concepts and con-
cepts of axiology received their in-depth devel-
opment from the neo-Kantians of the Baden
school - W. Windelband and G. Rickert. They
believed that the further development of philoso-
phy is possible only as a “critical science of uni-
versally binding values” (Windelband, 2011).
Following them, the concept of “value” as a phi-
losophical category was absolutized, and the rep-
resentatives of the phenomenological direction
M. Scheler, N. Hartmann, B. Hildebrand and
others, substantiated the theological doctrine of
values.

According to V. Windelband and G. Rickert,
value is not an objective reality but an ideal be-
ing. Values are seen as independent of human
desires. These include good, truth, beauty, which
have a self-sufficient meaning, are goals in them-
selves and cannot serve as a means for any other
purposes. Thus, value is not a reality, but an ide-
al, the bearer of which is “consciousness in gen-
eral,” i.e., transcendental subject. In addition,
values are considered in this concept as norms
that do not depend on a person and form a com-
mon basis for specific values and culture.

According to M. Scheler, values form the on-
tological basis of personality. But the values that
are in objects should not be identified with their
empirical nature. Just as, for example, colour ex-
ists independently of the objects to which it be-
longs, so values (pleasant, majestic, good) can be

contemplated regardless of the things of which
they are properties. Cognition of values and their
contemplation is ultimately based on feelings of
love or hate. The values are higher, and the more
durable they are, the higher is the satisfaction we
get from them. In this sense, the least durable
values are those associated with the satisfaction
of sensual desires and with material goods.
Higher values are the values of “beauty” and
“cognitive” values (Scheler, 1994).

In the modern sense, value orientations can be
considered as the orientation of the subject (per-
sonality, group, society) towards goals that he
perceives as positively significant (good, correct,
high, etc.) in accordance with the standards
adopted in society (community) and available
life experience and individual preferences. This
orientation is a set of stable motives underlying
the subject’s orientation in the social environ-
ment and his assessments of situations (Lukov,
Val. A. & Lukov, V1. A., 2008).

Analyzing the value potential of an engineer
in a high-tech environment, it is necessary to turn
to the essence of engineering activity and its role
in modern society. For the first time, the word
“engineer” in Russian-language sources occurs
in the middle of the XVII century in “Acts of the
Moscow State” (Fasmer, 2004). Etymologists
believe that it came to Russia from Poland,
which, in turn, borrowed from German and
French — “Ingenieur”, which goes back to the
Latin “Ingenium” — “Ingenuity, witty invention”,
“Mind”, “Talent”, “Ability”, “Genius”, “know-
ledge”. The word “engineer” was first used to
denote a special kind of occupation in the ancient
world, apparently not earlier than III century BC.
Initially, this was the name of the persons who
controlled the war machines, as well as the in-
ventors of these machines.

A modern engineer is defined in a completely
different way, in particular as a person capable of
inventing, a scientist constructor (but not residen-
tial buildings, but other structures of various
kinds), a specialist with higher technical educa-
tion, etc. The above definitions are clearly differ-
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ent, but they contain common features. In partic-
ular, O. V. Kryshtanovskaya notes that despite
the expansion of the scope of interpretations of
the concept of “engineer”, what remained un-
changed was what engineers were called educat-
ed technicians. These were specialists with tech-
nical knowledge, as a result of the application of
which a variety of technical, i.e. man-made struc-
tures, were produced artificially (Kryshtanovska-
ya, 1989). The process of creating such technical
structures can be divided into a number of stages,
in particular: the birth of an idea (in the case of
its originality, this stage is called an “invention”),
its consistent material embodiment in a drawing,
model or finished product (depending on the
complexity of the idea, the degree of division of
social labour, the level of development of pro-
duction technology, etc.). It should also be noted
that since ancient times, the most important func-
tion of an engineer has been the intellectual sup-
port of the process of creating technology. This is
due to the fact that engineering activity arose on-
ly when the separation of mental labour from
physical labour was outlined in handicraft pro-
duction. The engineer himself does not create a
material object but only develops a way to create
it. Based on this, it is possible to draw a line be-
tween the professional groups that provide indus-
trial production, namely, between engineers and
artisans, workers. Engineering activity is associ-
ated mainly with mental labour, and the activity
of a craftsman or worker is associated with phys-
ical labour. Thus, the purpose of engineering
work is to develop means, methods and technol-
ogies for transforming the environment for the
creation of certain technical structures - produc-
tion. Based on the goal of engineering, one can
single out its essential basis - the creation of
technical innovations. It is the innovative activity
that is one of the main driving impulses for the
development of productive forces, without which
scientific and technological progress, in general,
is impossible (Tikhonov & Novikov, 2020).
Since the XX century, this function of engineer-
ing activity was recognized by public opinion as

the main, if not the only one. At present, it re-
mains dominant in the minds of a significant part
of engineers as well.

During all periods of its existence, engineer-
ing activity was closely related to the manage-
ment function since any cooperative work re-
quires a certain organization. In particular, the
engineers of the Roman army not only created
new technical means but also directed their oper-
ations. This activity included both the manage-
ment of technology and the management of peo-
ple (Shchedrovitsky, 1996). Moreover, before
the emergence of the capitalist factory, the man-
agerial function of an engineer was closely relat-
ed to his technical function and did not exist sep-
arately as a separate type of labour. A significant
contribution to the disclosure of the essence and
social significance of engineering activity was
made by P. K. Engelmeyer, outstanding philoso-
pher of technology, the creator of the theory of
technical creativity. He stood at the origins of the
Russian automotive industry, and patents con-
tributed to the development of Russian electrical
engineering and technical education. P. K. En-
gelmeyer was the first to formulate the ideas of
the humanitarian social and philosophical dimen-
sion of technology and engineering activity in an
expanded form. In fact, he was the first to be able
to reveal the true essence and social significance
of engineering. He regarded the engineer as “the
creator and leader of the economy”, who in the
modern state is given the “leading role”. In his
work “In defence of general ideas in technolo-
gy”, P. K. Engelmeyer noted the complexity of
the training of engineering personnel. In his
opinion, an engineer must prepare for a leading
state role from four sides at once: technical, eco-
nomic and legal. P. K. Engelmeyer noted that the
training of engineers should not be limited only
to technical knowledge. It should also include
“factual knowledge of technology, economics,
jurisprudence, politics, psychology and ethics”.
P.K. Engelmeyer (1912) viewed engineering
activities as a kind of art. In his opinion, the en-
gineer carries out creative and directing activi-
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ties, and the technician carries out the execution.
P. K. Engelmeyer developed the foundations of
the science of creativity — eurylogy. In the book
“Theory of Creativity”, he considered various
aspects of the creative process, not only in tech-
nology but also in science, religion and art. In
this work, he proposed a theory of three acts,
which consists of three stages: desire, knowledge
and skill. In the first act, the invention is as-
sumed, and everything begins with the intuitive
appearance of a hypothetical idea; in the second,
a plan is proved and developed (the invention is
transformed into a logical representation); in the
third, it is carried out. The third act is not directly
related to creativity since the implementation of
the plan can be entrusted to the appropriate spe-
cialist. In his opinion, in the first act, genius is
manifested, in the second - talent, and in the
third - diligence. Also, in this work, P. K. Engel-
meyer offers his own version of dividing the arts
into graceful (aesthetic) and useful (utilitarian).
Based on this classification, he offers his own
interpretation of the concept — “benefit”. In his
opinion, everything that facilitates the achieve-
ment of the intended goal and increases labour
productivity is useful. In this regard, he notes that
this is precisely the “function and main goal of
technology, as a profession and as an art”. As a
result, he defines technique as art aimed at bene-
fit and art aimed at beauty.

In work “Creative personality and environ-
ment in the field of technical inventions”, P. K.
Engelmeier formulates the main contradiction of
the innovation process, considering the interac-
tion of the environment and the personality as a
struggle between two elements: “A creative per-
son cannot be silent about what is obvious to
him, but the mass cannot but follow the laws of
inertia”. In this work, P. K. Engelmeier also ad-
dresses the question of “healthy invention”, that
is, an invention that has “internal and external
success”, and a “‘sick invention” associated with
“internal and external failure.” He notes that an
inventor is happy when the following conditions
are met:

creative genius;

the necessary knowledge;

skill in handling matter;

commercial streak and knowledge of people;
luck.

In “Philosophy of Technology”, P. K. Engel-
meier considers such a concept as - technicism.
In general terms, he defined it as the construction
of life. Within the framework of the technicalism
of P. K. Engelmeier proposed a three-act theory

SRR

of creativity, the main provisions of which are as
follows: a person creates an artificial world - cul-
ture, which, in turn, is divided into the material
(material, external for a person) and spiritual
(created by a person within himself). Due to the
fact that human life is directly related to activity -
technicism is teaching about human life. Gener-
alizing the theory of creativity, P. K. Engelmeyer
proposed the triune essence of a creative person:
feelings, reason and will. He divided human ac-
tivity itself into three acts: intuitive, discursive
(rational) and reflex (Engelmeyer, 1912). The
ideas of philosophers of the early XX century are
still relevant today. Of particular interest is the
fact that engineering activity is perceived by him
as an organic combination of technical and hu-
manitarian aspects.

Formation of Value Orientations of Students
of Engineering and Technical Universities

Scientific research carried out over the past 30
years shows that in the minds of young people,
including students, the significance of universal
human values is growing, their interest in eternal
truths and questions about the meaning of life,
the essence of good and evil, conscience, justice,
etc., that is, to humanitarian knowledge, which
constitutes the foundation of the human person.
The transition to a post-industrial society has led
to the following: dominant production resource
is information and knowledge; service sector has
a priority development and prevails over the vol-
ume of industrial production and agricultural
production; the most valuable qualities are the

{9 WISDOM 1(21), 2022



Adrian MIKHAILOV, Alexey TIKHONOV, Gevorg MARGAROV

level of education, professionalism, learning abil-
ity, personal qualities and creativity of the em-
ployee.

These factors put forward new requirements
for the professional activity of an engineer, and
its content is filled with socio-humanitarian
meaning. The fundamentally new nature of the
activity requires high-tech workers such qualities
as the ability to make independent decisions, the
ability to readjust to perform new tasks, respon-
sibility, conscientiousness, the ability to quickly
perceive and respond, etc.

In the professional activity of a modern engi-
neer (regardless of the industry in which he is
involved), high-tech products satisfy the ever-
increasing needs prevail. The competitiveness of
such products depends on the quality of devel-
opment and the choice of the optimal number of
required technologies. Moreover, nowadays, the
sphere of technology includes not only the use
but also the very production of scientific and
technical knowledge technological processes.
Obviously, a higher technical school is called
upon to provide conditions for the formation and
comprehensive development of the creative po-
tential of future engineers, in which the intellec-
tually-professional and social-personal qualities
of a specialist are integrated (Schaer & Andre,
2020). According to Zh. T. Toshchenko, creativi-
ty is closely related to such a concept as technical
culture, which is “an organic addition to the gen-
eral culture of a person, a form of realizing the
potential of an employee in the field of scientific
and technical thought and at the same time an
independent social reserve of labour that personi-
fies the spiritual wealth of society” (Toshchenko
& Tsvetkova, 2012). The emergence of technical
culture is due to constantly changing require-
ments for the qualifications of an employee,
scale of socialization of labour and economic
efficiency. Technical culture largely determines
the employee’s compliance with the actual ob-
jective needs of the time, is the key to the suc-
cessful development of production and the em-
ployee and is also an integral part of the know

ledge economy.

It is obvious that higher engineering educa-
tion should contribute to the improvement of
technical culture. The training of modern engi-
neering personnel should ensure the unity of
knowledge, beliefs and practical actions of a per-
son, as well as the coincidence of a person’s abil-
ities and the objective needs of social develop-
ment in the field of used technology (Vorontso-
va, Arakelyan, & Baranov, 2020). Modern engi-
neers must be ready to use and constantly update
their technical knowledge. An engineer must also
be able to see the benefits not from technology in
general, but in relation to his work, to his life, to
his work collective, etc. A modern engineer is
not just a technical specialist who solves narrow
professional tasks. He must know not only the
basics of technology but also the technology of
its management. A fundamentally new nature of
engineering activity entails significant social
changes, receives an assessment of a new level
of civilizational development, becomes a factor
in various social changes, and influences the de-
velopment of social structures (Mikhailov,
2013).

This is its transformative function, the imple-
mentation of which requires the engineer, on the
one hand, to have creativity, and on the other, to
take into account social, environmental, econom-
ic aspects and constraints, as well as health and
safety issues. In this regard, it is especially im-
portant for future engineers to develop an under-
standing of the social significance of their pro-
fessional activities at the university. It is in the
university that the younger generation faces the
problem of a clearer awareness of their place in
the system of social relations. During the period
of study at the university, an idea is formed about
the place and role of their future profession and
professional achievements in human life, about
the goals of professional activity and how to
achieve them (Mikhailov, 2013). The mecha-
nism for the formation of value orientations of
university students is interiorization. The essence
of this mechanism is the acceptance by an indi-

WISDOM 1(21), 2022 90



The Value Potential of an Engineer in a High-Tech Environment and Digitalization of the Economy

vidual of the information about the existence of a
value and the conditions for its implementation
(Lohbeck & Retelsdorf, 2021). The transmission
of information about values is carried out, first of
all, through social and humanitarian education,
which in itself is heterogeneous and is carried out
at the university through its humanitarian envi-
ronment. The humanitarian environment of the
university includes socio-humanitarian disci-
plines, faculty, extracurricular (educational)
work of the university, student-centred learning
technologies, etc.

At the same time, it should be noted that epi-
sodic impact is not enough for the effective for-
mation of students’ value orientations. It is nec-
essary to use a systematic approach to the design
and organization of the educational process. The
system approach to the cognition and transfor-
mation of any object is the leading general scien-
tific approach. The essence of the system appro-
ach is that relatively isolated elements of the sys-
tem should be considered not just as independent
components but in their interaction, development
and dynamics. The system approach can be ap-
plied as a methodological basis to ensure the
quality of the educational process in higher edu-
cation (Issakova, Kaltayeva, Ibrayeva, Kudaiber-
genova, & Bakhtiyrova, 2021). The system ap-
proach allows isolating simple technological op-
erations of the learning process from the com-
plex processes of education quality formation,
manageable, improve the stability of their func-
tioning and, very importantly, find the problems
in the organization of training that require a
change in approaches or a fundamentally new
solution. The purpose of the implementation of
the proposed approach is the holistic develop-
ment of students as future specialists with clear
value orientations and high social responsibility
for the results of their professional activities.

Discussion

The scientific novelty of the authors’ devel-
opments consists in determining the methodolog-

ical foundations for the formation of value orien-
tations of students of technical universities in the
context of the transformation of the social func-
tions of engineering activities, as well as in the
context of the constant evolution of engineering
and technology. The results obtained by the au-
thors suggest the use of a systematic approach,
which will allow the formation of an effective
model of the humanitarian environment of the
university, which contributes to the successful
internalization of socially significant values by
students. Also, the identified methodological
foundations create a basis for further research on
the problems of forming the value orientations of
future engineers, including taking into account
the impact on student youth of social groups and
processes not related to the educational process.

Conclusion

The most important regulator of a specialist’s
professional activity is his value orientations. A
modern engineer must correlate  existing
knowledge with a system of value orientations
and direct professional activity in accordance
with a set of social requirements for it. In the
high-tech era of the digital economy, the func-
tions of an engineer are changing significantly.
From a specialist who maintains the production
process, he turns into a professional who designs,
organizes, predicts and ensures its implementa-
tion. The predictive function of the engineer, as
well as the requirement for his social and envi-
ronmental responsibility, increase significantly.

The process of forming the value orientations
of the future engineer is particularly influenced
by social and humanitarian education, which
contributes to the interiorization of information
about the values necessary for a successful pro-
fessional and not professional activities, in par-
ticular: in life, health, morality, peace, preserva-
tion of the environment, professionalism, com-
munication, humanism. The importance of the
listed value orientations for the engineer today is
explained by the change in his functions in the
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changing production the increased requirements
for him, in particular, social and environmental
responsibility. This, in turn, is due to the deterio-
rating state of the natural environment, humani-
zation and intensive informatization of all
spheres of life. Under these conditions, the tasks
of engineering activities include not only provid-
ing comfortable conditions for the life and activi-
ties of people but also the comprehensive devel-
opment of human potential.
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