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Abstract

Background. Professional education is connected with the fundamental foundations
of society, mostly with its economic and productive forces. However, the economic con-
text is narrow to substantiate the patterns of evolution of professional education. It draws
the author to the category “scientific and technological paradigm” as a set of sociocul-
tural, historical, and political conditions at a certain level of technological production
and knowledge production in its broad sense.

The purpose is to identify the evolutionary patterns of the development of profes-
sional education in Russia at the shift of scientific and technological paradigms.

Materials and methods. The main research methods are conceptualization, transfer
of research results from related fields of science to the field of professional education,
and forecasting the development of professional education. The research is based on
the concept of sociocultural evolution and the methodology of the scenario approach to
the development of socio-cultural systems. The article reflects the dissertation research
conducted in the years 2010-2021.

Results. The scientific and technological paradigm has a strategic impact on profes-
sional education. The periods of professional education development (emergence, for-
mation, development, diversification, and integration) are correlated with technological
paradigms. As the scientific and technological paradigm shifts from the craft to the in-
dustrial one, and then to information and the anticipated post-information paradigm, the
evolution of professional education accelerates, and the development takes on a spiral
pattern, with the system structure becoming more complex. The author associates these
characteristics with the process of gradual accumulation of educational paradigms, in
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which the subsequent paradigm absorbs the preceding one, thereby increasing the num-
ber of connections in the system. Based on the current state of the professional education
system, three possible scenarios for its further development are predicted: organization-
al, technological, and subjective ones; the main features of each scenario are identified.

Keywords: professional education; evolution; scientific and technological para-
digm; paradigm of professional education; scenario approach; principle of variability
and probability
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B KOHTEKCTEe CMEHbl HAYYHO-TEeXHOJIOTHYEeCKHUX YKJIA0B
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Capamosckuii HayuOHANbLHIN UCCAE008AMENbCKULL 20CYOAPCMBEHHBII YHUBEPCUmMen
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Abstract

ObocnoBanue. [Ipodeccnonansnoe 06pazoBaHKe CBA3aHO ¢ GyHAAMEHTATLHBIMA
OCHOBaMHM 00IIeCTBa, HanOoJIEe OPraHUIHO — C SIKOHOMHUYECKOH, TPOU3BOAUTEIBHON
JeaTeabHOCThI0. OJHAKO SKOHOMUYECKHH KOHTEKCT Y30K ISl HAyIHOTO 000CHOBAHHS
3aKOHOMEPHOCTEH YBONIOIMOHUPOBAHUS CHCTEMBI TPO(ECCHOHATBHOTO 00pa30BaHUsL.
ABTOp 0OparaeTcst K KaTeropuu «HayIHO-TEXHOJIOTHIECKHH YKIIa/» KaK COBOKYITHOCTH
COIHOKYJIBTYPHBIX, HICTOPHUECKUX, OIUTHIECKHUX YCIOBUII Ha OTPEAEICHHOM yPOBHE
TEXHOJIOTUUECKOTO MPOU3BOJICTBA U IIPON3BOICTBA 3HAHUS B CAMOM IITHPOKOM CMBICIIE.

IleJb — BBISIBIICHHE YBOIIOIMOHHBIX 3aKOHOMEPHOCTEH pa3BUTHS POQeCCHOHAb-
HOTOo 0Opa3oBanus B Poccun B KOHTEKCTE CMEHBI HAyTHO-TeXHOJIIOTHIECKUX YKIIa[0B.

MarepuaJibl 1 MeTOAbl. [TTaBHBIC METOBI HCCIIEIOBAHNS — KOHIIENTyaIHN3anus,
MEPEHOC PE3yABTATOB HCCIICIOBAHUI CMEXKHBIX 00acTell HayKH B cepy mpodeccro-
HaJIbHOTO 00Pa30BaHHs, TPOTHO3UPOBAHNE HAMIPABICHH Pa3BUTHS IPOHECCHOHATEHOTO
obpazoBanust. McciaenoBanne omupaeTcs Ha HOMOKSHUS KOHIETIIIN COLHOKYIETYPHOU
9BOJIIOIMU ¥ METOMOJOTHIO CIIEHAPHOTO TOAX0Aa K Pa3BUTHIO COLUOKYIBTYPHBIX CH-
cteM. CTaThst OTpaXkaeT MaTepHaIbl JUCCEPTAIMOHHOTO HCCIICIOBAHUS, BEIIOIHEHHOTO
B Teuenne 2010-2021 rr.

PesyabTarbl. HayqHO-TEXHOIOIrMUECKUH YK OKa3blBa€T CTPATErMuecKoe BIIU-
sHUE Ha mpodeccuoHaabHoe o0pasoBanue. [leproasr pa3BUTHS MPOQPECCHOHATEHOTO
o0Opa3oBaHus (3apOKICHUE, CTAHOBICHNE, Pa3BUTHE, AUBEPCUPUKALINSA, HHTETPALIHA)
COOTHECEHBI C TEXHOJIOTMYeCKUMH yKiagaMmu. IIpu cMeHe HaydHO-TeXHOIOTHIeCKUX
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YKJIaJI0B OT PEMECIEHHOTO K MPOMBIIUICHHOMY, Jlajiee K Aanee K MHGOpPMaLOHHOMY
U IPEnonaraeMoMy MocTHH(GOPMALMOHHOMY 3BOJIONHS MPOpecCHOHAIBHOTO 00pa-
30BaHUS YCKOPSIETCS, Pa3BUTHE UMEET CIUPAICBUIHBII XapakTep, CTPYKTypa CHUCTe-
MBI yCIIOKHACTCS. ABTOD CBSI3BIBACT ITH XapaKTEPUCTHKHU C MPOLIECCOM MOCTEIIEHHOTO
HACJIOCHUS TapaJurM o0pa3oBaHus, B KOTOPOM HOCIEAYIOlas napajaurma Boupaer B
ce0sl pe/ILeCTBYIOLLYI0, TEM CaMbIM YBEJINYMBAst YUCIIO CBsA3eH B cucteme. Ha ocHoBe
aKTYaJbHOTO COCTOSTHUSI CUCTEMBI TPO(ECCHOHATBHOTO 00pa3oBaHUs CIIPOrHO3UPOBA-
HBI TPY BO3MOXKHBIX CLIEHApUs €€ ﬂaaneix’Imero pasBUTHA — Opl"aHH:}aLIVIOHHbIﬁ, TEXHO-
JIOTUYECKHH, CYObEKTHBIN, 0003HaUEHbI OCHOBHBIC TIPU3HAKH KaXK/I0TO U3 CLICHAPHEB.

KiroueBble ciioBa: npodeccroHanbHoe 00pa30BaHUE; IBOIIONNS; HAyYHO-TEXHO-
JIOTUYECKHUil yKIIa[T; mapaurma mpodecCHOHAIBHOr0 00pa30BaHHsl; CLIeHAPHbIN MOIXO/T;
TMPUHOMUIT BApUaTUBHOCTHU U BEPOATHOCTHOCTHU

Jnst nuTupoBanmsi. Makcumosa, E. A. (2026). DBostrors mpodeccroHaIbHOro 00-
pasoBanus B Poccuut B KOHTEKCTE CMEHBI HayYHO-TEXHOJIOIMYECKUX YKIIAN0B. Russian
Journal of Education and Psychology, 17(2), 122—136. https://doi.org/10.12731/2658-
4034-2026-17-2-1125

Introduction

Professional education is closely connected the productive activity,
since the appearance of the first tools in a primitive society stimulated the
transfer of experience in their manufacture and use. As production facili-
ties and technologies developed, the system of professional education was
reformed and adjusted to meet production needs. However, the challenges
facing the system of professional education and its potential in shaping the
image of society through human reproduction in the entirety of its charac-
teristics make the economic context narrow for scientific substantiation of
patterns and trends in the development of professional education. The de-
sire to find a more appropriate context makes it possible to refer to the cat-
egory of “scientific and technological paradigm”. The author conducted a
deep research on the scientific and technological paradigm and its impact
on the characteristics of the system of professional education [11]. Some
of the speculations and conclusions drawn are presented further in the text.

The concept of “technological paradigm” is firmly established in science.
Under it, the authors (S. Glasyev, N. Kondratyev, V. Inozemtsev, D. Lvov
and others) mean a set of synchronically developing industries of the com-
mon technical level. Economists and sociologists talk about six technological
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paradigms in which science and industry have developed based on the use
of different sources energy, starting with water, steam, electricity, petroleum
products, and then passing on to microelectronics, and nanotechnology [5-
7; 10]. Based on the research of V. Slobodchikov & S. Zverev [17], G. Dosi
& R. Nelson [20], and Dr. E1 Majdoubi [21] we have formulated the idea of
not the technological, but the scientific and technological paradigm, under
which a stable scientific, technological and axiological foundations of so-
ciety, determined by the stage of development of the means of production
and the nature of work in society is meant [11]. Based on the comparison
of G.N. Volkov’s and A.I. Polovinkin’s periodization of the development of
the means of production [4; 16], supplemented by D. Bell’s periodization
of industrial development [1], K. Marx’s concept of the relations between
subjects of labor [13], and N.A. Berdyaev’s theory of the development of
society [2], we figured out four successively alternating scientific and tech-
nological paradigms. They are craft, industrial, informational, and post-in-
formational ones. Scientific and technological paradigms are broader than
the technological paradigms since along the technological component itself,
they also include axiological orientations of the society.

The transformation of the scientific and technological paradigms deter-
mines the development of professional education. The change in the scale
and structure of professional education and the intensity of the functioning
of educational institutions took place at the following stages:

1) the emergence of vocational training — up to the beginning of the
XVIII century (the development of a certain type of occupation as integrat-
ed to everyday life);

2) the formation of professional education — up to the second half of the
XIX century (practical professional experience acquired in the form of the
personalized apprenticeship);

3) the development of professional education — up to the end of the 20th
century (branch—based multi-level educational institutions);

4) the diversification of professional education until the second half of
the 21st century (multidisciplinary educational organizations);

5) the integration of professional education, approximately from the second
half of the 21st century (professional education in educational associations).
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Materials and methods

The identification of the stages of professional education development
and their characteristics show that similar trends are manifested in differ-
ent scientific and technological paradigms, but their manifestation depends
on the specifics of cultural, historical and socio-economic background.
The trend to view previous experience in the altered background and the
desire to adapt it to different cultural realities forced the author to deeply
analyze the methodology of the theory of evolution. Classical theories of
evolution, represented by the works of Ch. Darwin, R. Fisher, E. Tylor,
L. Morgan, and G. Spencer have a common foundation — the development
is viewed as a line from simple primitive forms to more complex ones.
In this regard, the conceptualization and transfer of research results from
other sciences to the field of professional education has become the main
research method. Modern ideas of evolution, sometimes viewed as social
differentiation (R. Stichwen [23]), focus on a non-linear nature and on the
absence of universal patterns of development of socio-cultural systems.
Evolution as the breakdown of a system in the result of exceeding a criti-
cal number of external influences reveals the irreversibility of changes (N.
N. Moiseev [14]). The content of evolution as a bi-directional movement
of society explains the alternation of periods of its extensive and intensive
development (A. A. Pelipenko [15]). The co-evolution of society and the
biosphere in the context of globalization does not allow for a single final
model of education (A. D. Ursul [18]).

Based on the analysis of the theories mentioned above, it is concluded
that there are analogues of biological and social processes in professional
education, for example, development from the simplest forms to complex
systems, the causality of the development by a combination of external and
internal factors. An appeal to the theory of the spiral development of so-
ciety (J. Vico [3]) allowed the author to conclude that any society repeats
the same stages in its development in the same sequence at a higher level,
not precisely, but reproducing them in new forms. For example, individual
education was typical for craft apprenticeships, and for tutorials (the form
of elite higher education), and now scientific and practical interest in it is
manifested in the form of individual educational trajectories.
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The interpretation of the theories of evolution made it possible to for-
mulate the idea of the evolution of professional education as the process
of its origin and active interaction with the scientific and technological
paradigm, as well as the reproduction of the structure of professional ed-
ucation with updated characteristics at the change of the paradigm. The
evolutionary nature of the development of professional education is ob-
served in such characteristics as a reduction in the duration of each sub-
sequent period, a spiral-shaped direction, complication of the structure of
the system of education.

Results and discussions

The application of the methodology of the theory of evolution makes it
possible to substantiate the paradigms of professional education, the consis-
tent layering of which determines the specified nature of the system’s devel-
opment. The paradigm of professional education is its ideological basis, in
which the current way of organizing professional activity is combined with
the goal of professional development so that the product of the goal-setting
of the previous paradigm becomes the basis of the changing paradigm. The
presence of operational-cognitive, cognitive-activity, activity-competence,
competence-anthropological paradigms is determined. The consistent layer-
ing of paradigms explains the polyparadigmality of professional education
and clarifies the idea of the sources of its development [11; 12].

It is necessary to clarify that, speaking about the development of profes-
sional education as a system, we rely on the idea of the pedagogical system
formulated by N.V. Kuzmina [9]. Following it, we identified the invariant
elements of professional education — the forms of its organization, the con-
tent of professional education and the technology of its development, the re-
quirements imposed on teachers and students, combined to fulfill the mission
of professional education in different scientific and technological paradigms.

The mechanism of professional education development is a set of pro-
cesses determined by socio-economic, political, cultural and historical rea-
sons. It has a discrete character and acts when there is a dissonance between
the external and internal conditions of the functioning of vocational educa-
tion in the form of aggravation and resolution of a number of contradictions.
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Here are some examples. A change in the perception of the mission of
professional education is connected with the alternation of polar trends to-
wards increasing and decreasing the educational function of the scientific
and technological paradigm, in particular, its socio-economic component.
In the craft paradigm, the magnitude of this function was significant. A per-
son mastered the external environment through the prism of professional
affiliation, predetermined by family occupation. He acquired the knowl-
edge, skills necessary for his professional activity in the labor process, the
organization of which remained unchanged for centuries, and which was
integrated into everyday life, was its condition and life-sustaining resource.
With the development of the industrial paradigm, the value of the educa-
tional function of the socio-economic environment decreased, as education
separated from work: first people studied, and then they started working.
The purpose of professional education was to equip future workers in vari-
ous sectors of the economy with professionally necessary knowledge, skills
and abilities in a network of highly specialized educational institutions. The
information system has shown a tendency to increase the educational func-
tion of the external environment as an inexhaustible source of information,
which is a full-fledged resource for professional activity. In parallel with
the establishment of a competence-based approach to determining educa-
tional outcomes, there has been a return to the idea of holistic human de-
velopment. In contrast to integrity, which is characteristic of the formation
of a professional in a society with an operational-cognitive paradigm and a
different worldview through the prism of professional affiliation, integrity
presupposes a complex structured unity. In the idea of the holistic devel-
opment of a professional’s personality, his versatility is important, related
to the development of competencies that allow him to master new types of
professional practices independently. In the idea of the mission of profes-
sional education, the emphasis is shifted to the subject: personal growth in
the process of mastering professional activity.

Here is another example to confirm the mechanism of professional edu-
cation development. In the organization of professional education, it is im-
plemented in the process of resolving contradictions between trends towards
regionalization and centralization of education, as well as trends towards
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egalitarization and elitization of public access to it. It is noted that govern-
ment policy plays a crucial role in changing the territorial organization of
professional education and public access to it. In this regard, the manifes-
tations of the strategic trend in the development of professional education
need to be complemented by solving short-term socio-political problems.
To a greater extent, they affect the sphere of higher education, which, in ad-
dition to the economic function of personnel reproduction, also has political
significance for industries and public practices.

A tendency towards regionalization of education is observed during pe-
riods of active economic and social recovery, and economic development
of new regions. Some well-known facts are: the opening of educational in-
stitutions on the periphery during the period of Peter the Great’s reforms,
in the first half of the 19th century, with the active construction of roads;
the opening of dozens of specialized universities that duplicated each oth-
er in the regions in the early years of Soviet power; the evacuation of more
than 40 universities to the Urals during the Great Patriotic War, which con-
tributed not only to the development of the education system in this region,
but also to the growth of its importance in the post-war reconstruction. On
the other hand, the internal policy of the state has repeatedly demonstrated
a focus on the centralized location of universities or their reduction on the
periphery. In particular, during Elizabeth’s reign, universities were organized
in the capitals and had a pronounced humanitarian orientation (university in
Moscow, Imperial Academy of Arts in St. Petersburg). The reforms of Al-
exander I1II led to a reduction in universities in remote regions; the reform
of the higher education system in the 2010s led to the consolidation of a
number of universities and a reduction in their number.

It is also shown that government policy defines measures to ensure ac-
cess to education. It is revealed that, in general, the vector of profession-
al education development is directed towards its egalitarization. The main
milestones were: the opening of a large number of professional educational
institutions during the reign of Peter I to cover the personnel needs of eco-
nomic sectors; the course for free vocational schools under Catherine II;
the opening of non-governmental universities, which increased the number
of students required during the intensive mechanization of production; the
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proletarization of higher education in the early years of Soviet rule and its
commercialization at the turn of the 20th and 21st centuries. On the other
hand, the trend towards the elitization of public access to higher education
is periodically traced in different scientific and technological paradigms.
Thus, during the reign of Alexander I, increased attention was paid to mil-
itary educational institutions, and higher educational institutions for the
military (in particular, the Page Corps) received elite status. The negative
consequences of the proletarianization of higher education in the 1920s con-
tributed to tougher conditions for higher education (exams and the grading
system were returned). In the middle of the 20th century, university grad-
uation was a symbol of privileged social affiliation, which, according to a
number of researchers, contributed to the stratification of society contrary
to socialist ideology. Currently, the trend towards the elitization of higher
education can be traced in the right of a number of universities to conduct
additional entrance examinations.

The presence of trends and patterns in the development of vocational
education allows for a forecast analysis of further structural and function-
al changes in the system. The solution to this problem is related to the use
of a scenario approach to modeling educational processes (developed by
N. Kuznetsova [8], J. Abdessaadak & K. Reklaoui [19], Y. Peter & X. le
Pallec [22]). Based on the principles of variability and probability inherent
in evolutionary modeling, three scenarios were substantiated: organization-
al, technological, and subjective, and their advantages and risks were noted.

The organizational scenario is associated with the proliferation of edu-
cational associations, mainly clusters, corporate universities and university
complexes. Its advantage is to ensure the “identity of professional activity
and vocational education” in educational associations. The main risks of
this scenario are reducing the mission of vocational education to serving the
needs of the enterprise, and a lack of opportunities for human development.

Following the technological scenario involves the development of pro-
fessional education through the creation of digital educational platforms,
the proliferation of virtual laboratories, and simulation simulators, which
requires pooling the resources of educational organizations and will con-
tribute to the individualization of the educational process. The risk of this
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scenario lies in the absolutization of the technical component of technolo-
gies, underestimating their humanistic capabilities. While in accordance with
the law of techno-humanitarian balance, with more powerful technologies,
the socio-cultural means regulating them must be more perfect in order to
ensure the sustainability of society.

The subjective development scenario is associated with a change in the
axiology of professional education and the establishment of a dynamic bal-
ance between the socio-economic and natural environment as the main val-
ue. It requires a revision of the human attitude to the natural environment,
initiates the consolidation of the concept of ecology as an interdisciplinary
category in the public consciousness and actualizes the role of subjects of
the educational process in the formation of advanced education as having
a nature-saving potential.

The scenario approach to forecasting is carried out taking into account
the nonlinear, variable and probabilistic nature of the development of voca-
tional education. Its importance for the theory and methodology of pedago-
gy lies in the possibility of forming an independent direction of pedagogical
research related to the early identification of risks and minimizing their neg-
ative impact on vocational education.

The presented idea of the evolutionary development of professional ed-
ucation with the change of scientific and technological paradigms is quite
complete, but it is not meant to be accomplished. A further area of research
may be the study of mutual changes in the system of general and profes-
sional education in the context of evolutionary theory.

Conclusion

1. The characteristics of the system of professional education are deter-
mined by the dominant scientific and technological paradigm. The scientific
and technological paradigm is a stable scientific, technological and axiolog-
ical basis of society, determined by the stage of development of the means
of production and the nature of work in society.

2. The periods of development of professional education are related to
the scientific and technological paradigms as follows: the craft paradigm —
the origin and formation of professional education, the industrial paradigm —
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the development of professional education, the information paradigm — the
diversification of professional education, the post—information paradigm —
the integration of professional education.

3. The development of professional education has characteristics of evo-
lution development — spiraling (returning to previous characteristics at a new
level), discreteness (alternating periods of calm and abrupt development),
acceleration (shortening the duration of development stages), complication of
the structure (increasing the number of connections between the elements of
the vocational education system in each subsequent period of development).

4. The mechanism of the evolution of professional education is present-
ed by the alternation of periods of stable development, crises and explosive
development.

5. The directions of further development of professional education are
determined by the element of the system in which, due to socio-economic
necessity or cultural significance, the resources necessary to overcome contra-
dictions will be concentrated. Three scenarios are most likely: organizational
(the spread of educational clusters, holdings, and consortia), technological
(the transfer of the educational process to a virtual environment and digi-
tal educational platforms), and subjective (the transformation of forms of
public consciousness and a nature-saving strategy for professional activity).
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