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Abstract

Relevance: In the context of the full-scale war caused by the armed aggression of the Russian Federation, the
Ukrainian education system is undergoing profound transformations, particularly in the sphere of training future
specialists for economic recovery and sustainable development. The task of forming learners capable of critical thinking,
independent action, making informed decisions, and adapting to rapidly changing conditions is gaining particular
importance. In this context, the implementation of learning technologies that meet the challenges of Industry 4.0 and
promote the activation of cognitive activity becomes relevant. Problem-based learning, focused on setting learning tasks
that require search and analytical work, proves to be an effective means of developing professional-critical competencies
of vocational pre-higher education learners.

Aim: To investigate problem-based learning technology as a tool for activating the cognitive activity of
vocational pre-higher education learners in the context of preparing for professional activities in conditions of digital
transformation and societal challenges.

Methods: Theoretical methods (analysis and generalization — for processing scientific and pedagogical sources
on problem-based learning, identifying leading approaches to its organization); comparative analysis — for studying
modern pedagogical practices in vocational pre-higher education institutions, comparing traditional and innovative
teaching models; systematization of empirical data from educational practice — for substantiating the conditions for the
effective use of problem-based learning, considering the needs of learners and the realities of martial law.

Results: It has been proven that the use of problem-based learning technology ensures an increase in
motivational interest, the development of reflective thinking, and the formation of the ability to independently solve
educational and production tasks. The structural components of the technology are analyzed, and the conditions for its
effective application in the training of new generation specialists are determined.

Conclusions: Problem-based learning contributes to the realization of the educational goal in the field of
vocational pre-higher education — the training of competitive, mobile, critically thinking specialists capable of acting
effectively in the conditions of Industry 4.0 and taking an active part in the restoration of the state during wartime and
post-war transformations.
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Introduction. In  the contemporary
conditions of the educational environment's
transformation, driven by digitalization, automation,
and changes in the labor market, the reorientation of
educational technologies toward the development of
students' cognitive activity and independence is
becoming particularly relevant (Kremen, 2021).
Institutions of professional pre-higher education are
called upon to provide not only professional training
but also to cultivate graduates' ability to act
effectively in the context of Industry 4.0, where
competencies related to analytical thinking,
flexibility, and the ability to solve complex
production and organizational tasks are of special
importance. At the same time, traditional teaching
approaches, which focus mainly on the reproductive
recall of knowledge, are increasingly failing to meet
the needs of modern production and the knowledge
society. Consequently, there is a growing need to
implement educational technologies that would
activate students' cognitive activity, promote the
development of critical thinking, argumentation
skills, reflection, and independent decision-making
(Pavlenko, 2013; Ihnatenko, 2015). One of the
effective pedagogical technologies capable of
achieving the aforementioned goals is problem-
based learning. Its essence lies in creating problem
situations that require inquiry-based activities,
hypothesizing, and justifying solution options. This
approach contributes to the formation of both
general and professional competencies in students,
which are necessary for productive professional
activity in a high-tech environment. Sources. The
problem of activating students’ cognitive activity
within formal education has been a subject of long-
standing scientific interest in both Ukrainian and
foreign pedagogy. Recent years have been marked
by increased attention to interactive technologies
that foster the development of critical thinking,
independence, and the ability to analyze information
under unpredictable external circumstances,
particularly war and digital transformation. In this
context, the conceptual approaches to organizing the
educational process proposed by O. Humennyi and
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O. Fedorenko are a valuable contribution to the
development of effective pedagogical strategies
aimed at shaping an active, responsible, and
intellectually mobile student (Humennyi &
Fedorenko, 2023). Research indicates that problem-
based learning has the potential not only to activate
mental activity but also to promote the formation of
transversal competencies necessary for work in the
Industry 4.0 era. Pedagogical developments of
recent years confirm the effectiveness of using the
problem-based approach in institutions of
professional pre-higher education as a means of
forming a reflective, responsible, and adaptive
personality (Lementarenko, 2012). As a result of
reviewing contemporary pedagogical research
(Pukhovska, L., 2011; Tesliuk, Luzan, & Shovkun,
2010; Karpushyna, 2018), it has been established
that problem-based learning has significant potential
for activating cognitive activity and forming
transversal competencies necessary for effective
professional activity in the context of Industry 4.0.
In the practice of professional pre-higher education
institutions, this technology has proven its
effectiveness in developing critical thinking,
reflexivity, responsibility, and adaptability. The
author shares the researchers' position, emphasizing
the expediency of systematically implementing the
problem-based approach in the educational process
as one that meets the modern challenges of digital
transformation and the state of war in Ukraine. As
the next stage of this direction, the integration of
problem-based learning with elements of STEM
education, project activities, and gamification is
proposed for the comprehensive development of
students' professional agency. Separate studies focus
on the methodological aspects of implementing
problem-based learning, particularly on the
development of learning situations that involve
inquiry-based activities, analytical information
processing, and the formulation of substantiated
conclusions  (Filatova, 2021). These works
emphasize the didactic mechanisms for creating an
intellectually enriched educational environment in
which students not only reproduce knowledge but
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also actively participate in its creation. The author of
this article supports such a methodological
orientation, viewing it as an effective tool for
forming independent thinking, information literacy,
and the ability to make decisions in a real
professional environment. Research also highlights
the need to update the training of pedagogical staff
for the implementation of active-type technologies
in the educational process, which is especially
important in the context of reforming professional
pre-higher education. This refers to the need for
developing modern methodological competencies in
teachers, the ability to design a dynamic learning
environment, and the use of tools aimed at
developing students' cognitive activity. The author
of the article shares the position on the relevance of
teachers' professional growth as a prerequisite for
the quality implementation of innovative
educational technologies, including problem-based
learning, into the practice of training future
specialists. At the same time, the specifics of
implementing problem-based learning technology
specifically in professional pre-higher education
under wartime conditions, considering the
challenges of digitalization, the growing autonomy
of students, and the need to develop their
professional agency, have not been sufficiently
covered. In this regard, this scientific inquiry is
focused on studying the potential of problem-based
learning as a factor in forming the cognitive activity
of students in colleges and vocational schools that
prepare future specialists for the innovative recovery
of the country. The purpose of the article is the
theoretical substantiation and methodological
analysis of problem-based learning technology as an
effective means of activating the cognitive activity
of students in professional pre-higher education in
the context of training competitive specialists
capable of acting under the conditions of digital
transformation, the challenges of Industry 4.0, and
social instability caused by the war in Ukraine.
Within the scope of the research, the tasks were to
analyze the degree of scientific development of the
problem, to identify the potential of problem-based
learning for the development of transversal
competencies, and also to outline the conditions for
its effective implementation in the educational
process of professional pre-higher education
institutions. Methods. Theoretical methods were
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used in the research process, including the analysis
and generalization of scientific and pedagogical
sources on the problem of problem-based learning,
which allowed for the determination of leading
approaches to its organization and its pedagogical
potential in professional education. A comparative
analysis of modern pedagogical practices in
institutions of professional pre-higher education was
also used, which made it possible to compare
traditional and innovative teaching models. The
method of systematizing empirical data from
educational practice was applied to substantiate the
conditions for the effective use of problem-based
learning, taking into account the needs of students
and the realities of the state of war. Results and
Discussion. Problem-based learning technology is
considered one of the most effective means of
activating students' cognitive activity, especially at
the professional pre-higher level. It belongs to the
group of active-type educational technologies aimed
at developing a high level of cognitive tension,
research skills, and the ability of students to
independently construct knowledge. Its didactic
essence lies in organizing the learning process in
such a way that the teacher does not simply transmit
ready-made information but creates situations of
intellectual complexity for students that require
searching for non-standard solutions, logical
analysis, synthesis, evaluation, and reflection. The
central structural unit of this technology is the
problem-based task—a learning situation that
involves a  contradiction,  uncertainty, or
informational insufficiency that the student must
overcome independently or in the process of group
interaction. In pedagogical practice, such a situation
stimulates intellectual activity, mobilizes the
individual's internal resources, and encourages the
independent search for knowledge. The author has
developed a model (Fig. 1) that reflects the logic of
implementing problem-based learning technology
as a means of activating the cognitive activity of
students in professional pre-higher education. Its
goal is to stimulate intellectual development, form
the ability for independent thinking, and make
decisions under conditions of uncertainty. The
objective of the model is to prepare a student capable
of effectively acting in professional situations that
meet the challenges of digital transformation and the
requirements of Industry 4.0. Five main stages are
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distinguished in the structure of the model: 1.
Creating a problem situation (problem awareness);
2. Actualization of prior knowledge and search for
solution directions; 3. Formulation of hypotheses
and solution options; 4. Analysis, verification of
hypotheses, and justification of solutions; 5.
Reflection and generalization of the experience
gained (Fig. 1). These stages are implemented in
conjunction through the functional actions of the
teacher (facilitation, moderation, stimulation of
cognitive interest) and the active engagement of the
student, which includes analysis, critical thinking,
idea formulation, and the application of knowledge
in new situations. The objectives of the technology
are to create a problem-based learning environment,

activate inquiry-based activities, and form skills of
analysis, hypothetical thinking, and reflection. The
expected results of implementing PBL include the
development of critical thinking, an increase in
cognitive motivation, the formation of research
skills, and an increased readiness for professional
activity in complex conditions. The context for the
application of the model is professional pre-higher
education, oriented towards training highly qualified
specialists for fields undergoing rapid changes, such
as agroengineering, Vveterinary medicine, and
electric power engineering, in accordance with labor
market demands and the conditions of wartime and
post-war recovery of the country.

Creating a problem situation
(problem awareness)

Activation of prior knowledge
and search for solution paths

Formulation of hypotheses
and solution options

N

Analysis, verification
of hypotheses,
and justification of solutions

Reflection and generalization
of the experience gained

Figure 1. Model of problem-based learning technology

In this context, the role of the teacher is
transformed: they act not as a source of ready-made
knowledge, but as a facilitator and organizer of
cognitive activity, who creates conditions for
intellectual growth and internal motivation. At the
same time, the student acts as an active subject of the
educational process, capable of independently
establishing  logical  connections,  drawing
conclusions, and applying knowledge in new
situations.  Scientific sources (Humennyi &
Fedorenko, 2023; Kankovskyi, 2009) testify that
problem-based learning ensures: the formation of
critical and creative thinking; the development of
research skills; an increase in the level of
motivational engagement in the learning process; the
ability to make informed decisions under
uncertainty; the integration of knowledge from
different subject areas. In professional pre-higher
education, this technology is particularly effective
because it combines the mastery of theoretical
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material with the solution of practice-oriented tasks.
The use of educational case studies, situational
modeling, and interdisciplinary problem-based
modules contributes to the formation of professional
readiness, flexibility of thought, and the ability to act
responsibly in the rapidly changing environment of
Industry 4.0. That is why it is advisable to consider
problem-based learning as a leading means of
developing the intellectual potential of students,
their cognitive independence, and competitiveness
in the modern labor market. The study examined the
implementation  of  problem-based learning
technology in the educational process of VSP
"Nemishaieve Vocational College of NUBIP of
Ukraine,” one of the leading institutions of
professional pre-higher education in the agricultural
sector, which trains specialists for the agro-
industrial ~ complex,  veterinary  medicine,
agroengineering, ecology, and forestry. An analysis
of the college's internal educational practices,
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particularly the implementation of complex
production and technological tasks in the form of
situational modeling, showed that the use of a
problem-based approach contributes not only to an
increase in motivation for learning but also to a
deeper engagement of students in the process of
analyzing professional tasks. In the transition to
Industry 4.0 technologies, where automated
systems, digital platforms, precision agriculture, and
biotechnologies play a key role, not only knowledge
but also competencies in critical thinking,
adaptability, and solving non-standard production
situations become necessary. Problem-based
learning, as proven by the results of the analysis of
the college's practices, provides an appropriate level
of cognitive tension and creates conditions for the
formation of an analytical style of thinking, which is
crucial for specialists in the agricultural sector in the
context of digital transformation. The study of the
implementation of  problem-based learning
technology in the educational process of VSP
"Nemishaieve Vocational College of NUBIP of
Ukraine" analyzed its application in a number of
disciplines, including:

1. Agroengineering: students solved practical
tasks on the operation and technical maintenance of
agricultural machinery, which contributed to the
development of technical thinking and skills for
solving real production problems. Within the study
of the discipline "Operation and Repair of
Agricultural Machinery," students were involved in
solving problem situations that were modeled by
analogy with real production conditions. Example:

Case 1. ldentifying malfunctions in the hydraulic
system of the MTZ-82 tractor. Students were asked
to model a situation where unstable operation of the
mounted mechanism is detected during fieldwork.
The students independently analyzed technical
documentation, diagnosed malfunctions, and
proposed optimal ways to eliminate the breakdown,
taking into account available resources. Case 2.
Developing a technological map for the technical
maintenance of the SZ-3.6 seed drill. The task was
to analyze the maintenance regulations according to
the factory instructions, assess the operating
conditions on specific soil, and create a step-by-step
maintenance plan with the selection of appropriate
tools and consumables. The work was carried out in
groups with a subsequent presentation of the
solutions. Case 3. Determining the economic
feasibility of replacing a unit on the "Niva SK-5"
combine harvester. Students analyzed the wear
conditions of the header, compared options for
major repair versus replacement with a new unit,
calculated costs, and made a decision based on
economic efficiency. The task was complicated by
the fact that the constraints of wartime conditions—
availability of supplies, logistics, and repair
facilities—had to be taken into account. The use of
such cases in problem-based learning allowed for
the formation of a systemic vision of production
processes in students, combined theoretical
knowledge with practical skills, and developed the
ability to make informed decisions in a real
professional context.

Table 1

DYNAMICS OF CHANGES IN INDICATORS OF EDUCATIONAL ACTIVITY OF STUDENTS
IN THE DISCIPLINE "AGROENGINEERING" BEFORE AND AFTER THE IMPLEMENTATION OF
PROBLEM-BASED LEARNING TECHNOLOGY

Indicator Before After
implementation implementation

Average level of technical thinking (on a 5-point 3.1 4.3
scale)
Independence in solving production tasks (%) 58.0 83.0
Quiality of practical work performance 65.0 89.0
Motivation for learning (on a 5-point scale) 3.4 4.6
Academic performance (average grade in the 3.2 4.4
discipline)

The results of the comparative analysis
(Table 1) show a positive dynamic for all evaluated
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indicators after the implementation of problem-
based learning in the "Agroengineering” discipline.
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The most pronounced growth is observed in the
sphere of qualitative characteristics of cognitive
activity and professional thinking. In particular, the
average level of technical thinking increased from
3.1 to 4.3 points (a growth of 38.7%), which
indicates a significant deepening of understanding of
technological processes and the ability to critically
evaluate them. The indicator of independence in
solving production tasks increased from 58% to
83%, i.e., by almost a third. This confirms an
increase in the level of initiative, decision-making
ability, and the readiness of students to act
autonomously within the framework of modeling
professional situations. The quality of practical work
performance increased from 65% to 89%, which
indicates an increase not only in the motivational but
also in the operational component of educational
activity—students not only understand the material
better but also apply it more effectively in specific
practice-oriented tasks. The motivation for learning
indicator also showed significant improvement—
from 3.4 to 4.6 points, which indicates a
strengthening of students' internal interest in the
learning process and an increase in their emotional
and value-based attitude towards professional
training. The final level of academic performance (in
the form of the average grade) increased from 3.2 to
4.4, which confirms the overall improvement in the
results of mastering the educational material. The
empirical data confirm that the implementation of
problem-based learning in the educational process
positively influences the development of cognitive,
motivational, and practical components of the
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educational activity of professional pre-higher
education students in the field of agroengineering. 2.
Veterinary Medicine: the use of case methods for
analyzing clinical cases allowed students to develop
clinical reasoning and make informed decisions
under conditions of uncertainty. Within the study of
the effectiveness of problem-based learning in the
educational process of Nemishaieve Vocational
College of NUBIP of Ukraine, special attention was
paid to the specialty "Veterinary Medicine,” which
requires students to have not only knowledge of the
theoretical foundations of anatomy, pathology, and
pharmacology but also a high level of professional
reflection, rapid decision-making in clinical
situations, and the ability to act under uncertainty.
Taking into account the specifics of professional
training, case methods were integrated into the
educational process as one of the forms of
implementing problem-based learning technology.
Students worked with clinical cases that modeled
real veterinary situations—acute mastitis in a cow,
postpartum paresis, intracellular parasites in dogs,
etc. They had to independently analyze the
symptomatology, make a diagnosis, justify their
actions, and develop a treatment plan. This approach
stimulated the development of clinical reasoning,
formed the ability for a rapid and well-founded
response, and also contributed to an awareness of
responsibility for the decisions made. To evaluate
the results of implementing the case methods, the
changes in the main indicators of students'
educational activity were analyzed. The dynamics of
these changes are shown in (Fig. 2).
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Figure 2. Dynamics of indicators of educational activity in veterinary medicine

Analysis of the data presented in Fig. 2
demonstrates a significant improvement in the key
indicators of students' educational activity after the
implementation of case methods within veterinary
disciplines. The most indicative is the growth in the
level of clinical reasoning—from 3.2 to 4.5 points,
which testifies to the development of students'
ability to comprehensively understand
symptomatology, construct a diagnostic hypothesis,
and justify treatment decisions. The diagnostic
accuracy indicator increased from 60% to 85%,
which can be attributed to a more systematic
approach to analyzing clinical data, the formation of
analytical thinking, and a better understanding of the
logic of the veterinary process. At the same time, the
speed of decision-making almost doubled (from 2.5
to 4.0 arbitrary units), indicating an increase in
students' confidence in their own knowledge and
skills to apply them in modeled real situations. An
improvement in the justification of decisions made
is also observed—from 3.3 to 4.6 points, which
demonstrates not only the mechanical assimilation
of information but also the formation of the logic of
professional reasoning. The final academic
performance indicator in clinical disciplines
increased from 3.4 to 4.5 points, confirming an
overall increase in the quality of educational
achievements. The positive dynamics of all analyzed
parameters show that the use of case methods as a
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form of problem-based learning in veterinary
education is an effective tool for forming
professionally important competencies, which is
particularly relevant in the context of the growing
complexity and responsibility of veterinary practice
in the 21st century. 3. Electric Power Engineering,
Electrical Engineering, and Electromechanics: the
application of a problem-based approach to the
study of electrical systems contributed to a deeper
understanding of their operating principles and the
development of design skills, specifically—when
studying topics related to the construction of control
circuits for asynchronous motors, students were
given problem tasks that required independent
analysis of technical conditions, selection of
equipment, calculation of network parameters, and
creation of schematic electrical diagrams. Some
cases were based on real production situations, for
example: developing an emergency power supply
system for a farm or optimizing greenhouse lighting
with energy efficiency in mind. The use of this
approach provided for the interdisciplinary
integration of knowledge from electrical
engineering, basics of automation, energy
conservation, and labor protection. Students not
only better assimilated the theoretical material but
also formed practical skills in project thinking,
planning, and the technical and economic
justification of the proposed solutions. This became
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the foundation for the development of an
engineering style of thinking, oriented towards the
real challenges of Industry 4.0. The application of
problem-based learning in these disciplines
positively influenced the formation of students'
critical thinking, the ability to make independent
decisions, and adaptation to changing working
conditions, which are key competencies in the
context of Industry 4.0. For the further improvement
of the educational process, it is advisable to develop
methodological ~ recommendations  for  the
integration of problem-based learning into other
disciplines and to ensure the training of pedagogical
staff for the application of this technology.
Conclusions. The results of the conducted research
confirmed the achievement of the set goal—
problem-based learning technology proved to be an
effective tool for activating the cognitive activity of
students in professional pre-higher education under
the conditions of digital transformation and the
growing professional challenges associated with
social instability and the needs of Industry 4.0.
Based on theoretical analysis and empirical
observations, it was established that the
implementation of a problem-based approach in the

List of references

educational process contributes to the development
of a number of transversal competencies, including:
critical and clinical thinking, the ability to make
independent decisions, the justification of actions,
analytical skills, and practical readiness to solve
professional situations. The application of problem-
based learning in  specialties such as
agroengineering, veterinary medicine, electric
power engineering, and electromechanics made it
possible to combine the assimilation of theoretical
knowledge with the modeling of real cases, which
increased the level of motivation, academic
performance, and practical readiness of students for
work in high-tech production environments.
Promising directions for further scientific research
include the development of methodological models
for integrating problem-based learning with other
active educational technologies, particularly STEM
education, elements of gamification, dual education,
and digital simulation. Also requiring in-depth study
are the issues of professional training for
pedagogical staff to implement problem-based
learning in a blended educational environment and
with remote access, which is particularly relevant
during the period of martial law.

BanentseBa, T, Cmonsnko, 0., & Cewmsuko, FO. (2021). IIpobieMHe HaBYaHHS y 3aKjIajax BHIIOT

OCBITH SIK 3acil0 (opMyBaHHS HPOQeciiHOi KOMIIETEHTHOCTI MaiOyTHIX NeNaroriB. AKmyanbHi NUmMaHHs
2YMAHIMAapHUux HayKx, 49(1), 130-139.
https://epub.chnpu.edu.ua/jspui/bitstream/123456789/7744/1/TTpobnemue%20naBuannn%o20y%203axnanax %2
0Bu11101%200cBi1TN %2051k %203ac16%20d opmyBanHA%20mpodeciitnoi%20xomneTeHTHOCTI %02 0MaitOy THIX %o
20nenaroriB.pdf

I'ymennuii, O. 1., & denopenko, O. 1. (2023). InTerparis nuppoBUX TEXHOJIOTIH B OCBITHIN Hpolec:
Smart EcoSystem sk yHikampHe HHU(PPOBE CEpeNOBHUINE U MEPCOHATI30BAHOTO (haXOBOTO HABYAHHS.
Inghopmayitino-komyHikayivini mexuwonoeii ¢ oceimi. https://doi.org/10.5281/zenodo.15067293

Irnarenko, H. (2015). Meronuka 3acTocyBaHHS TEXHOJIOTT MPOOJIEMHOr0 HAaBYaHHS MPH BUBUEHHI
icTopii y BUIIOMY HaBYaJILHOMY 3akiani. Yxpaina—€epona—Ceim. MisxcnapoOHuil 30ipHUK HAYKOBUX Npayb.
Cepis: Iemopis, midicHapooni eionocunu, (16[1]),201-205.
http://nbuv.gov.ua/UJRN/Ues_2015_16%281%29_ 24

KanbpkoBcpkuit, [. €. (2009). I'eHe3suc pO3BUTKY MOHATTS «IeAaroriuyHa cucrema». Illpobnemu
IHoICeHEePHO-Nedazo2iuHol oceimu: 30. npayy. Xapkis: VIIIA, 24— 25, 25-35.
https://elar. khmnu.edu.ua/items/9ab4765b-3ece-47al-9a2d-8766b9398b5b

Kapmymmna, M. (2018). TeopeTnyHi 0OCHOBH TEXHOJIOT1i MPOOJIEMHOT0 HABYAHHS CTYACHTIB y 3aKIaax
BHUIIOT OCBITH. [Tedazoziunuii ouckypce, (24), 47-51. https://doi.org/10.31475/ped.dys.2018.24.07

Kpemens, B. I'. (Pen.). (2021). Enyuknoneodis ocsimu. KuiB: FOpinkom Intep. [EnekrpoHna Bepcis
JOCTYIHA 3a mocuiaHHAM: https://elibrary.kubg.edu.ua/39233/1/Entmnknonenis%20ocsitu_.pdf

Professional Pedagogics/2(31)'2025 38


https://doi.org/10.5281/zenodo.15067293
http://nbuv.gov.ua/UJRN/Ues_2015_16%281%29__24
https://doi.org/10.31475/ped.dys.2018.24.07
https://elibrary.kubg.edu.ua/39233/1/Енциклопедія%20освіти_.pdf

Jlementapenko, M. 1. (2012). Texnomorisi npoGiemMHoro HaB4aHHs. pen. PomanoBebkwii, O. T'., &
[Tandinos, 1O. 1. (pen.). CyuacHi nedacozciuni mexnonocii 6 oceimi . 30. Hayk.-memoo. np. (c. 127-134). XapkiB
: HTY «XITI». https://repository.kpi.kharkov.ua/handle/KhPI-Press/437

[TaBnenko, B. B. (2013). [IpoGnemHe HaBUaHHS: CTAaHOBJEHHS, CYTHICTh, mepcrektuBd. Y B. O.
OrueB’tok (pen.), L{ini ma pezynomamu ocgimuix peghopm. VKPAiHCbKO-NONbCObKULL Oianoe: mamepianu
Mixcuapoornoi naykoso-npakmuunoi KoHgepenyii, 15—16 mpasus 2013 p., m. Kuis (c. 126-134). Kwuis:
Kuischkuii yHiBepcuteT iMeHi b. I'pinuenka. http://eprints.zu.edu.ua/12538/1/11.pdf

[TaBmrok, €. O. (2015). [IpoGnemHe HaBYaHHS K OCHOBA (PaxoBOi MiATOTOBKM MalOyTHIX TPEHEPIB-
Buksagaqi. Educational Dimension, 44, 104-1009. https://doi.org/10.31812/educdim.v44i0.2659

ITyxoBceka, JI., 2011. Teopernuni 3acaau mpodeciiitHOrO PO3BUTKY BUMTENIB: PyX 10 KOHIICITYaIbHOI
kaptu. [lopisusnbna npogecitina nedacocika @ Hayk. acypuan. Kuis; Xmenpauipkuii: XHY, 1. 97-107.
https://core.ac.uk/download/pdf/32306377.pdf

Psabyxa, T. B., & I'ocrimesa, H. O. (2020). [Ipo6iaemue HaB4aHHs y nipoueci popMyBaHHs IHIIOMOBHOT
ayIMTHBHOI ~ KommeTeHmii  cryaeHtiB-dimomorie.  Herald — Pedagogiki. Nauka i  Praktyka.
https://www.researchgate.net/publication/340065742_Problemne_navcanna_u_procesi_formuvanna_insomov
noi_auditivnoi_kompetencii_studentiv-filologiv

Tecmox, B. M., Jlyzan, II. T'., & [oBkyH, JI. M. (2010). Ocrosu nedazociunoi maticmeprocmi:
nasuanvnull nocionux. Kuis: JJAKKIM. https://rep.dnuvs.ukr.education/server/api/core/bitstreams/024adb4d-
5fa6-4ech-9d8c-9df7e5d16f0b/content

®inatosa, JI. C. (2021). Iledazociuna maticmepuicms : HaAB4ANbHUL NOCIOHUK 01 3000)8a4i6 UUOL
oceimu nedaco2iunux yrigepcumemis 3a cneyianvrnocmsamu 013 Ilouamxosa oceima, 016 Cneyiarbha oceita.
Xapkis: XHITY. http://library.megu.edu.ua:8180/jspui/handle/123456789/2621

dinimonoBa, T. B., Taprasceka, C. B., Opurienko, 1. O., AHToHOBa, O. €., & bepesicbka, JI. 1. (Pen.).
(2015). Cyuacni mexnonocii 6 ocsimi. Y. 1. Cyuacni mexnonozii HA8UanHs: HAYK.-OONOM. DiOI0SP. NOKAMICY.
Bun. 2. HAIIH Yxpainu, JIHIIb Yrpainu im. B. 0. CyxomnuncovKoeo.
https://lib.iitta.gov.ua/id/eprint/11087/1/Suchasyi_technologii_navchania_Ch_%201 N _%202.pdf

Translated & Transliterated

Valentieva, T, Smolianko, Yu., & Semianko, Yu. (2021). Problemne navchannia u zakladakh vyshchoi
osvity yak zasib formuvannia profesiinoi kompetentnosti maibutnikh pedahohiv [Problem-based learning in
higher education institutions as a means of developing the professional competence of future teachers]. Aktualni
pytannia humanitarnykh nauk [Current issues in the humanities].
https://epub.chnpu.edu.ua/jspui/bitstream/123456789/7744/1/Problemne%20navchannia%20u%20zakladakh%
20vyshchoi%?200svity%20iak%20zasib%20formuvannia%?20profesiinoi%20kompetentnosti%20maibutnikh%
20pedahohiv.pdf

Humennyi, O. D., & Fedorenko, O. I. (2023). Intehratsiia tsyfrovykh tekhnolohii v osvitnii protses: Smart
EcoSystem yak unikalne tsyfrove seredovyshche dlia personalizovanoho fakhovoho navchannia [Integration of
digital technologies into the educational process: Smart EcoSystem as a unique digital environment for
personalized vocational learning]. Informatsiino-komunikatsiini tekhnolohii v osviti [Information and
communication technologies in education]. https://doi.org/10.5281/zenodo.15067293 [in Ukrainian].

Ihnatenko, N. (2015). Metodyka zastosuvannia tekhnolohii problemnoho navchannia pry vyvchenni
istorii u vyshchomu navchalnomu zakladi [Methodology of applying problem-based learning technology in
history teaching at higher education institution]. Ukraina—levropa—Svit. Mizhnarodnyi zbirnyk naukovykh prats.
Seriia: Istoriia, mizhnarodni vidnosyny [Ukraine—Europe-World. International collection of scientific works.
Series: History, international relations], (1e[1)), 201-205.
http://nbuv.gov.ua/UJRN/Ues_2015 16%281%29 24 [in Ukrainian].

Kankovskyi, I. Ye. (2009). Henezys rozvytku poniattia “pedahohichna systema’ [Genesis of the concept
of “pedagogical system”]. Problemy inzhenerno-pedahohichnoi osvity: Zbirnyk prats [Problems of engineering
and pedagogical education: collection of works], (24-25), 25-35. Kharkiv: UIPA, [in Ukrainian].

Karpushyna, M. (2018). Teoretychni osnovy tekhnolohii problemnoho navchannia studentiv u zakladakh
vyshchoi osvity [Theoretical foundations of problem-based learning technology in higher education institutions].

Professional Pedagogics/2(31)'2025 39


http://eprints.zu.edu.ua/12538/1/11.pdf
https://doi.org/10.5281/zenodo.15067293
http://nbuv.gov.ua/UJRN/Ues_2015_16%281%29__24

Pedahohichnyi dyskurs [Pedagogical Discourse], (24), 47-51. https://doi.org/10.31475/ped.dys.2018.24.07 [in
Ukrainian].

Kremen, V. H. (Ed.). (2021). Entsyklopediia osvity [Encyclopedia of education]. Kyiv: Yurinkom Inter.
https://elibrary.kubg.edu.ua/39233/1/Entsyklopediia%?20osvity .pdf [in Ukrainian].

Lementarenko, M. D. (2012). Tekhnolohiia problemnoho navchannia [Technology of problem-based
learning]. In O. H. Romanovskyi & Yu. I. Panfilov (Eds.), Suchasni pedahohichni tekhnolohii v osviti: Zbirnyk
naukovo-metodychnykh prats [Modern pedagogical technologies in education] (pp. 127-134). Kharkiv: NTU
«KhPI», [in Ukrainian].

Pavlenko, V. V. (2013). Problemne navchannia: stanovlennia, sutnist, perspektyvy [Problem-based
learning: Formation, essence, prospects]. In V. O. Ohneviuk (Ed.), Tsili ta rezultaty osvitnikh reform: Ukrainsko-
polskyi dialoh: Materialy mizhnarodnoi naukovo-praktychnoi konferentsii, 15-16 travnia 2013 r., m. Kyiv [
Goals and results of educational reforms: Ukrainian-Polish dialogue: materials from the International Scientific
and Practical Conference, 15-16 May 2013, Kyiv] (pp. 126-134). Kyiv: Kyivskyi universytet imeni B.
Hrinchenka [Kyiv University named after V. Grinchenko]. http:/eprints.zu.edu.ua/12538/1/11.pdf , [in
Ukrainian].

Pukhovska, L. (2011). Teoretychni zasady profesiinoho rozvytku vchyteliv: Rukh do kontseptualnoi karty
[Theoretical foundations of teachers' professional development: Moving toward a conceptual map]. Porivnialna
profesiina pedahohika: Nauk. Zhurnal [Comparative Professional Pedagogy: Scientific Journal], 1, 97-107.
Kyiv—Khmelnytskyi: KhNU, [in Ukrainian].

Tesliuk, V. M., Luzan, P. H., & Shovkun, L. M. (2010). Osnovy pedahohichnoi maisternosti: Navchalnyi
posibnyk [Fundamentals of pedagogical mastery: A textbook]. Kyiv: DAKKIiM, [in Ukrainian].

Filatova, L. S. (2021). Pedahohichna maisternist: Navchalnyi posibnyk dlia zdobuvachiv vyshchoi osvity
pedahohichnykh universytetiv za spetsialnostiamy 013 “Pochatkova osvita”; 016 “Spetsialna osvita”
[Pedagogical mastery: A textbook for students of pedagogical universities majoring in 013 Primary Education
and 016 Special Education]. Kharkiv: KhNPU, [in Ukrainian].

Filimonova, T. V., Tarnavska, S. V., Oryshchenko, I. O., Antonova, O. Ye., & Berezivska, L. D. (Eds.).
(2015). Suchasni tekhnolohii v osviti. Ch. 1. Suchasni tekhnolohii navchannia: nauk.-dopom. bibliohr. pokazhch.
Vyp. 2. NAPN Ukrainy [Modern technologies in education. Part 1. Modern teaching technologies: scientific and
auxiliary bibliographic index. Issue 2. National Academy of Pedagogical Sciences of Ukraine]. DNPB Ukrainy
im. V. O. Sukhomlynskoho [V. O. Sukhomlynsky National Scientific Pedagogical Library of Ukraine].
https://lib.iitta.gov.ua/id/eprint/11087/1/Suchasyi_technologii_navchania_Ch_%201 N_%202.pdf, [in

Ukrainian].

DOI: https://doi.org/10.32835/2707-3092.2025.31.31-41

TEXHOJIOTISI MTPOBJEMHOI'O HABUAHHS SIK 3ACIB
AKTUBI3ALIT NI3HABAJILHOI TISIILHOCTI 310BYBAYIB
OCBITH

Jliniss I'ymenna

MOJIOJIINI HAYKOBUi CIiBPOOITHHK Bi/Iiy (axoBoi epeBUIOi OCBITH, [HCTUTYT MpodeciiHO-TeXHITHOT
ocsitu HATTH Vkpainu, http://orcid.org/0000-0003-3813-5894, e-mail: red-ipto@ukr.net

Pegepar:

Axmyanvricms. B yMOBaxX MOBHOMACIITA0HOI BilfHM, CIIPMUMHEHOI 30pOIHOIO0 arpeciero pociichkol deneparii,
YKpaiHChKa CHCTEMa OCBITH 3a3Ha€ MIMOOKHX TpaHcdopmairii, 30kpeMa y chepi miroroBku MaiOyTHIX (axiBiiB JJIst
CKOHOMIKHM BIJIHOBJICHHSI Ta CTAJIOTO PO3BUTKY; OCOONMBOI Bark HaOyBae 3aBlaHHs (OpMyBaHHS 3/100yBadiB OCBITH,
30aTHUX MHCIUTH KpPUTUYHO, JiITH CAaMOCTIHHO, YXBallOBaTH OOIPYHTOBaHI pillleHHS Ta ajanTyBaTHCS [0
MIBUAKO3MIHHUX YMOB; ¥ IIbOMY KOHTEKCTI aKTyaJIbHUM CTa€ BIPOBAHKEHHS TEXHOJIOTiH HABYAHHS, SIKi BiJIMOBIIAIOTH
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BukimukaMm [Hayctpii 4.0 Ta cOpusiOTh aKTHBI3aLii Mi3HABaJIbHOI AiSUIBHOCTI; MPOOJIEMHE HABYAHHS, OPIEHTOBAaHE Ha
MOCTAaHOBKY HABYAIBHMX 3aBJaHb, 1[0 BHMAraiOTh IONIYKOBOi Ta AaHATITHYHOI POOOTH, BHABISAETHCA €(HEKTUBHUM
3ac000M PO3BUTKY MPO(ecitHO-KPUTHIHUX KOMIIETEHTHOCTEH 3100yBayiB (paxoBoi MepeaBHIIOi OCBITH.

Mema — AOCHTITUTH TEXHOJIOTIIO MPOOJIEMHOTO HABYAHHS SIK IHCTPYMEHT aKTUBI3allil Mi3HABAIBHOI JiSUTbHOCTI
3000yBaviB axoBoi MepeBHIIO] OCBITM B KOHTEKCTI MiATOTOBKU A0 MPOQeciiiHOl MisuIbHOCTI B yMOBax LU(pPOBOi
TpaHcopMallii Ta CyCITbHIX BHKIIUKIB.

Memoou: TeopeTH4Hi (aHaji3 1 y3araJbHEHHS — AJIsl OTPALIOBAHHS HAYKOBO-IIENATOTIUHUX JHKEPEN 3 MpoosieMu
MpoOJIEMHOTO HaBYaHHS, BU3HAUCHHS TPOBIAHMX MiIXOIB A0 HOro opraHizaiii); MOPIBHIIBHUN aHali3 — AJIsl BUBYCHHS
CYYJaCHUX TEAaroriyHuX MPaKTUK y 3aKiIagax (JaxoBoi IepeBHINOi OCBITH, 3iCTaBIEHHA TPAIUIIIMHUX Ta IHHOBAIIIHIX
Moziesie BUKJIaJaHHSA; CHCTEMaTH3alii eMIIPHYHUX JaHUX 3 OCBITHBOI NPAKTUKH — JUIsi OOIPYHTYBaHHS YMOB
e()EeKTUBHOTO BUKOPHCTAHHS MPOOIEMHOT0 HABUAHHS 3 ypaxyBaHHSAM MOTpeO 3100yBadiB OCBITH Ta peajiii BOEHHOTO
CTaHy.

Pezynbmamu: 1OBeNeHO, IO BHUKOPUCTAHHS TEXHOJIOTii MPOOJIEMHOTO HABYaHHA 3a0e3nedye 3pOCTaHHS
MOTHBALIIHOI 3aLliKaBICHOCTi, PO3BUTOK pPe(PICKCUBHOrO MHUCICHHS Ta (OpMYBaHHS 3[aTHOCTI IO CaMOCTIHHOTO
BUPIIICHHS HABYAIFHHUX 1 BUPOOHWYNX 3aBJaHb; MPOaHATI30BaHO CTPYKTYPHI KOMITIOHEHTH TEXHOJIOT11, BU3HAYEHO YMOBH
il e(heKTHBHOTO 3aCTOCYBaHH: y MIATOTOBII (haXiBIiB HOBOI TeHepaIlii.

Bucnoexu: npobieMHe HaBYaHHS CIIpUsiE pealtizalii oCBiTHBOI MeTH Yy cdepi paxoBoi mepeaBUINOi OCBITH —
MiATOTOBI KOHKYPEHTO3/1aTHOTO, MOOITBHOTO, KPUTHYHO MHUCISUOrO (haxiBIsl, 3laTHOTO TiSTH €(EeKTHBHO B yMOBax
Iamyctpii 4.0 Ta OpaT aKTHBHY Y4acTh y BiTHOBJICHHI JIEpKaBH B IIEPi0j] BOEHHUX 1 MICIIBOEHHUX TpaHchopMariii.

KarouoBi cioBa: neodazozciuni mexnonocii, npobiemue HAGUAHHSA, RNIZHABANLHA AKMUBHICMb, paxosa
nepeosuwa oceima, Kpumuure mucienus, Inoycmpis 4.0.
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