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Abstract

Background. Contemporary scientific research increasingly faces not a shortage of data, but a shortage of an
adequate level of generalization at which data can be transformed into knowledge. In many applied fields, including
physical education and sport, technically correct studies often remain fragmented because they are not integrated
into a broader explanatory framework.

Purpose. To systematize approaches to understanding the meta-problem and its operationalization in research on
physical education and sport.

Materials and Methods. The study was conducted as a theoretical-methodological analysis with elements of
retrospective empirical verification. The logic of the work was based on the assumption that productive research
programs are formed not only around local hypotheses, but around higher-order concepts that determine research
architecture, sequence of proof, and pathways to new knowledge. Conceptual analysis, comparative methodological
synthesis, and retrospective examination of completed doctoral studies devoted to modeling learning, training, and

motor development processes were applied.

Results. The meta-problem was interpreted as a higher-level conceptual construct preceding the formulation of
topic, aim, hypothesis, and methods. It determines the framework within which these elements acquire coherence
and scientific meaning. It was shown that in physical education and sport, learning, upbringing, and training may
be interpreted as derivative forms of a unified process of detecting deviations from a functionally optimal mode and
correcting them. The central contradiction of development lies in the need to change while preserving functional
stability. Under conditions of local and limited positive factor effects, classical two-group designs have restricted
explanatory value, whereas factorial designs, repeated measurements, and response-surface approaches are more

productive for identifying optimal regimes.

Conclusions. The meta-problem should be considered as a methodological level organizing the critical path of
scientific inquiry. Its practical value lies in improving research design, manuscript evaluation, and the production of

cumulative scientific knowledge.

Keywords: meta-problem, scientific research, research design, methodology, knowledge generation, physical
education, sport science, factorial experiment, adaptive processes, evidence synthesis.

Introduction

Contemporary scientific research increasingly faces not a
shortage of data, but a shortage of the level of generalization at
which data can be transformed into knowledge. The availability
of statistically significant results, a large number of publications,
or a wide range of methods does not in itself ensure scientific
progress if there is no conceptual framework capable of
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integrating individual findings into a coherent explanatory logic
(Wasserstein & Lazar, 2016; Chalmers & Glasziou, 2009; Sutton
etal., 2009). Any new knowledge emerges as a result of resolving
a contradiction identified within the object of study. If the object
defines the boundaries of inquiry, the problem determines
the direction of its development. From a methodological
perspective, the formulation of the problem provides an
integrated representation of the research subject, determines
the system of essential relationships among its elements, and
creates the foundation for hypothesis generation. Consequently,
the productivity of research depends not only on the choice of
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methods but also on how adequately the central contradiction
of the object is identified and formulated. In this context, the
concept of the meta-problem becomes particularly important.

The meta-problem defines the conceptual framework of
a study within which the topic, aim, hypothesis, and system
of methods are formulated. While the topic delineates the
subject area, the aim specifies the expected outcome, and the
hypothesis proposes a testable assumption, the meta-problem
establishes the framework within which these elements acquire
meaning and mutual coherence (Kuhn, 1962; Lakatos, 1970;
Popper, 2005). In different methodological traditions, this issue
has been addressed through the concepts of scientific problems,
anomalies, research programmes, or the conceptual core of a
theory. Common to these approaches is the recognition that
the development of knowledge is determined not by the
accumulation of facts alone, but by the identification and
resolution of internal contradictions in the explanation of the
object. Atthe same time, thelevel of generalization at which such
a contradiction can organize a coherent research programme
remains insufficiently explored. The issue concerns not an
individual research question, but a level of understanding at
which the sources of change, limits of effects, criteria of evidence,
and directions of inquiry become intelligible (Bertalanfty, 1968;
Toannidis, 2016).

In the field of physical education and sport, such a
perspective is particularly important because the processes
under investigation are characterized by multifactoriality,
nonlinear dynamics, developmental phases, adaptive limits,
and complex interactions among pedagogical, biological, and
social factors (Impellizzeri & Marcora, 2009; Kiely, 2012; Balyi
et al., 2013). Under these conditions, the study of isolated
effects often produces fragmented conclusions, whereas both
practical and scientific significance depend on understanding
how to manage change without compromising the functional
effectiveness of the system (Bishop et al., 2008; Halson, 2014).

The theoretical foundation of this approach is grounded
in previous studies on programmed learning of motor
actions, factorial experimentation, modeling of pedagogical
processes, optimization of training regimes, and the
analysis of residual effects of adaptation (Khudolii, 2019;
Ivashchenko, 2020; Box & Wilson, 1951; Collins et al., 2009).
These lines of inquiry demonstrate that new knowledge
emerges not from a simple comparison of two groups or
from merely recording differences between indicators, but
from identifying regularities within the space of possible
modes of system functioning (Kiely, 2012; Halson, 2014).

The meta-problem functions as a methodological
core not only in experimental studies. It is also present in
bibliographic reviews, narrative reviews, systematic reviews,
and meta-analyses as the level that determines the logic of
source identification, criteria for material selection, limits of
generalization, and the admissibility of evidence synthesis
(Grant & Booth, 2009; Page et al., 2021; Khudolii, 2026). In
this sense, review-based and experimental studies represent
different phases of a unified process of knowledge generation.

More broadly, every research project possesses a higher-
order structure that organizes its critical path: the emergence
of an idea, mapping of existing evidence, synthesis of
knowledge, experimental verification, and refinement of
explanatory models. It is precisely this organizing function
that is performed by the meta-problem. In its absence, a study
may remain technically correct while being conceptually
weak (Chalmers & Glasziou, 2009).

Despite the practical importance of this perspective,
the procedures for formulating a meta-problem and
operationalizing it within the field of physical education and
sport remain insufficiently systematized (Bishop et al., 2006;
Kiely, 2012; Coutts et al., 2018). In most cases, attention is
focused on specific methods, whereas the transition from
the conceptual level to research design, variable systems, and
evidence structures remains outside the scope of dedicated
methodological analysis. Yet such an approach has substantial
potential to enhance scientific validity, reproducibility of
findings, and the practical effectiveness of research programmes
(Collins et al., 2009; Glasziou et al., 2014; Khudolii, 2026).

In the present study, the meta-problem is considered as the
central contradiction of the research object, formulated at a level
of generalization that allows the integration of the topic, aim,
system of hypotheses, experimental design, and procedures for
interpreting results into a unified logic of knowledge generation.
Therefore, the analysis of the meta-problem is associated not
only with the formulation of research tasks but also with the
architecture of the entire scientific inquiry.

The purpose of the study was to systematize approaches to
understanding the meta-problem and its operationalization
in research on physical education and sport.

Materials and Methods

Thestudywasconductedasatheoretical-methodological
analysis supplemented by elements of retrospective empirical
verification. The logic of the investigation was based on
the assumption that productive research programmes are
formed not only around individual hypotheses or local
experimental questions, but also around higher-order
concepts that determine research architecture, the sequence
of evidence generation, and pathways to new knowledge
(Kuhn, 1962; Lakatos, 1970).

The methodological foundation of the study was the
conceptualization of the meta-problem as a construct of a
higher level of generalization. Within the framework of this
work, the meta-problem was defined as an integrative research
construct that unites individual questions, objectives, variables,
and procedures into a coherent programme of scientific inquiry
(Bertalanfty, 1968; Khudolii, 2026). Unlike a local problem,
which is focused on identifying a specific effect, a meta-
problem is directed toward revealing regularities that can be
reused, modeled, generalized, and transferred across contexts.

The study was implemented in three stages.

At the first stage, a conceptual analysis of the defining
characteristics of the meta-problem was conducted.
Particular attention was given to its capacity to establish a
long-term research logic, integrate theoretical and empirical
components, determine criteria for method selection,
and create conditions for the accumulation of cumulative
scientific knowledge (Lakatos, 1970; Ioannidis, 2016).

Atthesecondstage,analgorithmfortheoperationalization
of the meta-problem in applied research was reconstructed.
The transition from the conceptual to the operational level
was analyzed through a sequence of procedures including
the formulation of sub-problems, specification of research
objectives, selection of influencing factors, identification
of effectiveness indicators, construction of experimental
designs, and selection of statistical and modeling tools for
data interpretation (Box & Wilson, 1951; Collins et al., 2009).
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At the third stage, retrospective empirical verification
of the proposed approach was performed using completed
doctoral research projects in the field of physical education
and sport devoted to the modeling of learning processes,
training systems, and motor skill development (Khudolii,
2019; Ivashchenko, 2020). The analysis focused on the
internal structure of the research programmes, including
the scope of the original problem, the logic of progression
from theory to experimentation, the reproducibility of
procedures, and the capacity of the obtained results for
generalization and practical transfer.

The productivity of a meta-problem as the organizational
core of research was evaluated according to the following
criteria: (a) its ability to generate a series of interconnected
experiments; (b) consistency between theoretical assumptions
and research design; (c) the possibility of developing predictive
or control-oriented models; and (d) the production of results
extending beyond a single sample or specific empirical situation
(Lakatos, 1970; Ioannidis, 2016).

A limitation of the study is the case-based nature of the
empirical verification and its concentration on materials
originating from a single scientific tradition. At the same
time, this approach provides a high degree of comparability
across cases and makes it possible to trace the mechanisms
through which a conceptual idea is transformed into a
reproducible scientific outcome.

Results

Theoretical Nature of the Meta-Problem

The analysis provides grounds for considering the meta-
problem as the central contradiction of the research object
that determines the architecture of scientific inquiry and
integrates the topic, aim, hypothesis, and methods into
a unified logic of knowledge generation. While the topic
defines the subject area, the aim specifies the expected
outcome, and the hypothesis formulates assumptions
regarding relationships among variables, the meta-problem
establishes the framework within which these elements
acquire scientific meaning. In the domains of learning,
education, and training, this framework is associated with
the regularities that ensure effective system functioning
under changing environmental demands (Table 1).

Table 1. Hierarchy of Research Organization Levels

Level of

Organization Primary Function

Type of Outcome

Boundaries of the
research field

Delineation of the
subject area

Research Topic

Research Aim

Hypothesis

Research
Objectives

Research Methods

Meta-Problem

Definition of the
expected outcome
Formulation of a
testable assumption

Operationalization
of research stages
Data collection and
analysis
Integration of

all levels into a
coherent logic

Direction of
inquiry
Empirical
verification of
relationships
Sequence of
procedures

Empirical findings

Generation of new
knowledge

The Meta-Problem and the Knowledge Generation Cycle

The findings indicate that a meta-problem acquires
scientific value only when it is consistently examined
through different forms of research. Theoretical, review-
based, and experimental studies constitute a unified cycle
of knowledge generation: idea > practical verification >
analysis of secondary sources > experimental testing >
model refinement > new idea. Without operationalization
and empirical verification, a meta-problem remains merely
a conceptual construct (Table 2).

Table 2. Algorithm for the Operationalization
of a Meta-Problem

Stage Content Expected Outcome

1 Formulation of the meta- Conceptual framework
problem

2 Identification of sub- Structure of inquiry
problems

3 Specification of factors Independent variables

4 Selection of indicators Dependent variables

5 Design construction Valid verification scheme

6 Selection of analytical Data-processing tools
models

7 Generalization New model / new

knowledge

Process-Based Interpretation of Learning,
Education, and Training

The analysis demonstrates that learning, education, and
training may be interpreted as derivative forms of a single
process: the detection of deviations from a functionally
appropriate mode of activity and their correction. Within
this perspective, the primary issue is not the pedagogical
intervention itself, but the necessity of restoring the system to
a functionally effective state. Learning develops the system’s
ability to independently recover an appropriate mode of
action when errors occur, whereas physical education and
training strengthen the regulatory mechanisms that sustain
effective motor performance under changing conditions.

The Central Contradiction of Development

Itwasfoundthatdevelopmental processesarefundamentally
based on the contradiction between the necessity to change
and the necessity to preserve functional stability. Insufficient
change limits adaptation to new conditions, whereas excessive
or uncontrolled change leads to system disorganization.
Effective management of development therefore depends on
selecting modes of influence that promote progress without
compromising functional stability.

Residual Effects as a Mechanism of Change Accumulation

The results indicate that every effective influence leaves a
residual effect—a temporary functional reorganization that
may be reinforced by subsequent influences, lost because of
excessive intervals, or distorted by excessive loading. The
residual trace is not maintained when the recovery interval
extends into a forgetting phase and is disrupted when a
repeated influence is imposed during a state of pronounced
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functional fatigue. Consequently, the productivity of the
process depends on the balance between preservation of the
residual effect and the degree of system fatigue.

Formal Interpretation of the Central Contradiction

To describe controlled biological and pedagogical
processes, a model may be used in which changes in the
functional state, Y, depend on time or accumulated influence,
X, and are determined by the simultaneous action of growth-
promoting and self-limiting factors:

av .

= mY —rY
where mY represents the stimulating component of
development, and rY? represents the internal inhibitory
factor associated with resource depletion, system saturation,
or increasing regulatory resistance.

The obtained expression demonstrates that any
developmental process contains an inherent contradiction
between the tendency toward growth and the mechanisms
responsible for stabilization. It is precisely this interaction
that gives rise to the nonlinear character of biological,
learning, and adaptive processes..

Growth Models as a Manifestation of Contradiction Resolution

The analysis revealed that learning curves, training
adaptations, and functional development trajectories
may be interpreted as observable manifestations of the
relationship between stimulation and internal inhibition.
Rapid initial progress reflects the predominance of beneficial
influences; deceleration indicates the strengthening of
internal constraints; a plateau corresponds to a temporary
equilibrium; and regression reflects the dominance of
destabilizing factors. Consequently, growth models represent
not merely changes in indicators over time but the process
through which the central contradiction of the system is
resolved.

Figure 1 illustrates the nonlinear nature of the learning
process, in which an initial phase of accelerated improvement
gradually transitions into a phase of deceleration and
eventually reaches a plateau, reflecting the increasing
influence of internal system constraints. The findings also
demonstrate the substantial effect of functional state on the
dynamics of motor skill acquisition. Under conditions ofhigh
work capacity, learning is characterized by a faster increase
in the level of mastery and a shorter initial acquisition phase.
In contrast, reduced work capacity prolongs the initial stage
of learning and slows the accumulation of positive changes.
Thus, the rate of skill development is determined not only by
the number of repetitions but also by the functional state of
the system, which defines the balance between stimulating

1 o—9

= l+100'59‘5 0,0307-x

0,9 +0
0,7
0,5

0,3 o 14 10n86-0.0169.x

Y — Level of learning

0,1 o
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-20 0 20 40 60 80 100 120 140 160

X — Number of repetitions

Fig. 1. Typical growth models of learning and adaptation
processes (adapted from Khudolii, Doctoral Dissertation, p. 296,
Fig. 5.3). Relationship between the level of mastery of the bent-
arm headstand and the performance capacity of young gymnasts:
(a) increase in the level of skill acquisition (Y) as a function of the
number of repetitions under conditions of high work capacity;
(b) increase in the level of skill acquisition (Y) as a function of the
number of repetitions (X) under conditions of low work capacity.

and limiting factors. In this context, learning curves
represent the process of resolving the central contradiction
of development: the need to modify the functional state
of the system while simultaneously preserving its stability
(Table 3).

The Meta-Problem and the Choice of Experimental Design

The analysis showed that when a factor exerts a local
and limited positive influence, the central procedural task is
not merely to verify the existence of an effect but to identify
the region of influence within which the rate of beneficial
change is maximized. Under such conditions, classical two-
group designs based on comparisons between experimental
and control groups provide only limited information, as
they establish the presence of an average difference between
two selected conditions. For the investigation of learning,
training, and adaptation processes, multifactorial designs,
repeated-measures approaches, longitudinal studies, and
response-surface models are more appropriate (Table 4).

Table 4. Correspondence Between Research Objectives and
Experimental Designs

Research Objective
Detection of an effect

Most Appropriate Design

Control-experimental group
design

Identification of an optimum Full factorial experiment
Analysis of temporal dynamics Longitudinal design
Investigation of factor interactions Multifactorial design

Classification of states Discriminant analysis

Table 3. Interpretation of the Central Contradiction Across Different Processes

Process Stimulating Component Inhibitory Component Outcome
Learning Repetition, information Forgetting, fatigue Learning curve
Training Training load Resource depletion Increase in training adaptation
Adaptation Beneficial stress Homeostatic limits Nonlinear adaptation
Science New data, new methods Weak design New knowledge
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Methodology as a System of Knowledge Generation

The preceding findings make it possible to view research
methodology not as a set of procedures applied after data
collection, but as a coherent architecture for generating
knowledge. The meta-problem determines the essential
properties of the object of analysis and the set of relevant
variables. The nature of the process under investigation defines
the requirements for experimental planning, measurement
structure, and design selection. Statistical methods should
be anticipated during the design phase, while data structures
should remain open to reanalysis and the application of more
sophisticated multifactorial models (Box & Wilson, 1951;
Collins et al., 2009; Ivashchenko et al., 2016; Ivashchenko et al.,
2018; Ioannidis, 2016). Consequently, conceptual foundations,
experimental design, analytical procedures, and data openness
jointly ensure the transition from empirical observations to
new knowledge (Table 5).

Table 5. Components of Methodology as a Knowledge
Generation System

Component Function

Methodological foundation Explanation of the nature of the
object

Meta-problem Organization of the logic of inquiry

Design Validity of verification

Statistics Analysis of data structure

Data openness Reproducibility and reanalysis

Generalization Generation of new knowledge

Operationalization of a Meta-Problem:
An Example from Physical Education and Sport

To illustrate the process of meta-problem operationaliza-
tion, its implementation within a research programme devoted
to the preparation of young gymnasts is considered (Khudolii,
2010, 2019). In this case, the meta-problem emerges as a con-
tradiction between the need to improve athletic performance
and the limited adaptive capacities of the organism. On the
one hand, the achievement of high sporting results requires
an increase in the volume and specificity of training interven-
tions. On the other hand, excessive training loads lead to the
depletion of functional reserves, reduced learning effective-
ness, and an increased risk of maladaptation. Consequently,
the central question concerns the identification of regularities
governing the organization of the training process that enable
performance improvement without compromising the func-
tional stability of the system.

During the operationalization of this meta-problem, a
series of interconnected sub-problems was identified, each
reflecting a particular aspect of the central contradiction.
These included the identification of informative indicators
of functional and motor preparedness, the development of
models describing age-related changes in preparedness, the
investigation of immediate, delayed, and cumulative training
effects, the identification of regularities in motor learning,
the determination of optimal exercise-rest regimes, and the
substantiation of training process structure and pedagogical
control systems.

At the next stage, influencing factors and effectiveness
indicators were specified. Independent variables included

training load magnitude, work-to-rest regimes, the ratio
of physical and technical training means, and the duration
of training interventions. Dependent variables included
indicators of functional state, levels of motor preparedness,
effectiveness of learning gymnastic skills, and measures of
athletic performance.

The resolution of the meta-problem required not a
single experiment but a sequential system of interconnected
studies. To achieve this, parametric modeling, 2* factorial
experiments, growth models, methods for analyzing
immediate, delayed, and cumulative training effects, as well
as procedures for forecasting and programming the training
process were employed. This approach enabled the transition
from isolated empirical observations to the identification of
stable regularities governing the functioning of the young
athlete preparation system.

As a result, a series of interconnected models was
developed, including models of functional and motor
preparedness in young gymnasts, models of training loads,
models of motor learning processes, models of training
process management, and methodological guidelines
for programming long-term athlete development. These
findings provided the foundation for the construction of
an integrated concept of young gymnast preparation and
enabled a transition from the description of isolated effects to
the management of motor function development processes.

This example demonstrates that a meta-problem cannot
be reduced to the formulation of a single research question.
Rather, it functions as an organizational core that generates
a system of interconnected studies, determines the logic
of transition from theoretical conception to experimental
verification, and ensures the accumulation of cumulative
knowledge. It is precisely this capacity to generate a
sequence of interrelated investigations that distinguishes a
meta-problem from a local scientific problem. In physical
education and sport, this is manifested as the search
for regularities governing change in ways that promote
development without loss of effectiveness (Khudolii, 2019;
Ivashchenko, 2020; Ivashchenko et al., 2016; Ivashchenko
et al., 2018). Thus, a meta-problem serves as a mechanism
for transforming individual empirical observations into a
research programme, and a research programme into new
scientific knowledge.

Discussion

The findings of the present study support the view that
the meta-problem should not be regarded as an auxiliary
methodological term but rather as a distinct level of research
organization that determines the relationship between
conceptualization of the object, selection of an evidentiary
strategy, and generation of new knowledge. From this
perspective, scientific progress depends not merely on the
accumulation of empirical findings but on the capacity
to integrate those findings into a broader explanatory
framework (Kuhn, 1962; Lakatos, 1970; Ioannidis, 2016). It
is precisely this integrative function that is performed by the
meta-problem.

The proposed approach refines the conventional
understanding of research structure, in which the topic,
hypothesis, and methods are often treated as the central
components. The present analysis suggests that these
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elements acquire their full meaning only within a broader
organizational framework. Without such a framework,
a study may remain technically rigorous while being
conceptually fragmented, testing an isolated effect without
understanding its place within the structure of the process
under investigation. Similar limitations have been repeatedly
identified in methodological literature as one of the major
causes of the low cumulative value of applied research
(Glasziou et al., 2014; Wasserstein & Lazar, 2016).

The results further indicate that such reductionism is
particularly problematic in physical education and sport.
Learning, training, and adaptation processes are characterized
by nonlinear dynamics, developmental phases, effect
thresholds, and interactions among multiple factors (Kiely,
2012; Halson, 2014). Under these conditions, traditional
two-group designs can reveal differences between selected
conditionsbutoften fail to answer more fundamental questions:
Where does the beneficial effect begin? Within which range
is the optimum achieved? When does a plateau emerge?
Under what conditions do overload and regression occur?
Consequently, multifactorial designs, repeated-measures
approaches, and response-surface methodologies provide a
more productive framework because they allow researchers
to investigate the space of possible operating regimes rather
than isolated comparisons. This conclusion is consistent with
empirical studies on physical education, motor learning, and
training adaptation (Box & Wilson, 1951; Collins et al., 2009;
Ivashchenko et al., 2016; Ivashchenko et al., 2018).

An important outcome of the study is the process-
oriented interpretation of learning, education, and
training as forms of controlled correction of deviations
from functionally appropriate modes of activity. Such an
interpretation shifts the focus away from the transmission
of information or mechanical repetition of exercises and
toward the mechanisms of error detection, feedback,
and restoration of effective action patterns. Within this
framework, learning may be understood as the development
of a system’s capacity for self-correction, whereas training
represents the enhancement of regulatory mechanisms that
maintain effectiveness under changing conditions. This
interpretation is consistent with contemporary theories of
motor learning, in which feedback, error correction, and
adaptive control occupy a central position.

The proposed interpretation is also consistent with the
concept of the central contradiction of development. Every
adaptive system must simultaneously change in response
to new demands and preserve the stability of its essential
functions. Excessive stability results in stagnation, whereas
excessive change leads to disorganization. Therefore, the
effectiveness of pedagogical and training interventions is
determined not by the magnitude of the stimulus itself but
by the ability to regulate the boundary between stimulation
and disruption, adaptation and overload, renewal and
preservation of structure. This logic corresponds closely to
contemporary views of adaptation as a dynamic balance
between stress and recovery (Kiely, 2012; Halson, 2014).

A further contribution of the study is the interpretation
of residual effects as a mechanism through which change
accumulates over time. If every productive intervention
leaves a temporary functional trace, then the overall
outcome depends on the relationship between the
preservation of that trace and the level of system fatigue.

Excessively long intervals shift the process toward forgetting,
whereas excessively dense repetitions increase the risk of
functional exhaustion. Consequently, the management
of recovery intervals, training volume, and intervention
structure becomes not merely a technical issue but a central
component of developmental logic. Similar mechanisms
have been described in studies of adaptation and training
process planning.

The formal model proposed in this study, in which
system dynamics are represented as an interaction between
forces of stimulation and forces of regulation, is not intended
to serve as a universal description of all biological and
pedagogical processes. Its value lies primarily in its heuristic
potential. The model provides a conceptual explanation
for why development rarely follows a linear trajectory, why
periods of rapid progress are often followed by plateaus, and
why regression may occur despite continued intervention.
From this perspective, growth models can be interpreted
as observable manifestations of the interaction between
stimulation and regulation within the system.

The findings also support the view that methodology
should be understood not merely as a collection of technical
procedures but as a system for generating knowledge. Within
such a framework, statistical methods must be aligned with
research design at the planning stage, while data structures
should preserve opportunities for reanalysis, investigation
of factor interactions, and application of more advanced
analytical models. The use of factorial and discriminant
analyses in pedagogical control and the study of motor
skill development provides a practical example of this logic
(Ivashchenko et al., 2016; Ivashchenko et al., 2018). This
perspective is consistent with contemporary principles of
reproducible research and open science (Ioannidis, 2016).

The practical significance of the proposed concept lies
in its potential application as a tool for evaluating scientific
studies. Any research project may be assessed according to
whether it possesses a meta-level of organization: whether
a conceptual core has been identified, whether the design
corresponds to the nature of the process under investigation,
and whether the collected data allow the identification
of mechanisms rather than merely differences between
mean values. For editorial and peer-review practice, this
perspective provides an additional criterion for assessing
the scientific quality of manuscripts.

The principal limitation of the present study is its
theoretical and methodological nature, together with
its reliance on a single scientific tradition for empirical
verification. Nevertheless, this concentration of material
made it possible to evaluate the proposed concept at the
same level of generalization at which it was formulated,
tracing the connection between conceptual foundations,
experimental design, and reproducible outcomes across
a series of interconnected research programmes. Future
research may focus on interdisciplinary validation of the
model in other fields of knowledge and on the development
of formalized criteria for identifying meta-problems in
contemporary scientific literature.

Conclusions

The meta-problem represents the central contradiction
of the research object and serves as the methodological
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construct that determines the architecture of scientific
inquiry, the logic of evidence generation, and the criteria
for producing new knowledge. It functions as the organizing
framework through which research questions, hypotheses,
methods, and interpretations acquire coherence and
scientific significance.

A meta-problem attains scientific value only when it
is operationalized and subjected to empirical verification.
Without translation into a system of variables, an
experimental design, and an evidence-generating procedure,
it remains a purely theoretical construct.

In the field of physical education and sport, learning,
education, and training may be interpreted as derivative
manifestationsofaunified processinvolving theidentification
of deviations from functionally appropriate modes of
activity and their subsequent correction. This perspective
makes it possible to conceptualize human development as a
controlled process aimed at maintaining effectiveness under
changing environmental and functional conditions.

The central mechanism underlying development is the
contradiction between the necessity for change and the
necessity for preserving functional stability. The effectiveness
of pedagogical and training interventions is therefore
determined by the capacity to regulate the relationship
among stimulation, adaptation, and system constraints.

When the positive influence of a factor is local and
limited, traditional control-experimental group designs
possess restricted explanatory value. More informative
approaches for identifying optimal operating regimes
include multifactorial experimental designs, repeated-
measures strategies, longitudinal studies, and response-
surface methodologies.

Research methodology should be regarded as an
integrated system that combines knowledge about the
nature of the object, experimental planning, embedded
analytical procedures, and data openness that allows
repeated multifactorial analysis. Such integration provides
the foundation for transforming empirical observations into
cumulative scientific knowledge.

The practical significance of the meta-problem concept
lies in its potential application as a framework for research
design, manuscript evaluation, and assessment of whether a
study is capable of generating not only isolated findings but
also cumulative and transferable scientific knowledge.
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MeTa-npo6nema B HayKoBOMY AOCHIfKeHHi y pisnuHOmMy
BMXOBaHHI i CNOPTi: apXiTeKTypa i WWnAxXu A0 3SHaHHA

Oner Xyponiit'**P, Onpra IBamenko'**“°, Mukomna Xygomiit

+1ABCD

'XapkiBcbKa fiep)kaBHa akazieMist pisMIHOI KyIbTypr
ABTOpCBHKNMIT BKIAA: A — [U3aiiH HOCTiIKeHHs; B — 36ip ganux; C - crarananis; D - migrotoska pykomucy; E - 36ip xomTis

Pedepar. Crarrs: 9 ., 5 Tab., 1 puc., 26 mKeper.

AxryanpHicTh. CyyacHe HayKOBe JOC//KeHH Jiefiasli yacTillle CTUKAETbCSA He 3 HecTadyelo JaHNX, a 3 HeCTauelo HaJIeXKHOTO
PIBHsI y3arajbHEeHH, Ha IKOMY JaHi MOXXYTb OyT1 IepeTBOpeHi Ha 3HaHHs. Y 6ararbox IPUKIAHIX TaIy3sX, 30Kpema y ¢isud-
HOMY BUXOBaHHI i COPTi, TEXHIYHO KOPEKTHi JOCTIPKeHHA HePiIKO 3aIMIIAI0ThcsA GparMeHTapHUMH Yepes BiiCy THICTb MM pIioi
MTOSICHIOBATbHOI PAMKIL.

Mera. CrucTeMaT3yBaTI MiIXOAM O PO3YMiHHA MeTa-Ipobsemi Ta ii onepariionanisanii y OCTIKeHHAX 3 (isSUYHOTO BU-
XOBaHHA i CIIOPTY.

653


https://doi.org/10.1123/ijspp.7.3.242
https://doi.org/10.1519/JSC.0b013e31816eb518
https://doi.org/10.1007/s40279-014-0253-z
https://doi.org/10.17309/tmfv.2019.4.02
https://doi.org/10.17309/tmfv.2019.4.02
https://doi.org/10.17309/tmfv.2020.1.05
https://doi.org/10.17309/tmfv.2020.1.05
https://doi.org/10.1016/j.amepre.2007.01.022
https://doi.org/10.1111/j.1471-1842.2009.00848.x
https://doi.org/10.1136/bmj.n71
https://doi.org/10.17309/tmfv.2026.3.01
https://doi.org/10.1123/ijspp.1.2.161
https://doi.org/10.7752/jpes.2016.02068
https://doi.org/10.7752/jpes.2018.s4289

ISSN 1993-7989. elSSN 1993-7997. ISSN-L 1993-7989. Physical Education Theory and Methodology. Vol. 26, Num. 4

Marepiann i metogu. JloCTiIKeHHsI BUKOHAHO y (OPMATi TEOPETUKO-METOROIOTIYHOTO aHAJII3Y 3 elleMeHTaMI PeTpo-
CrieKTMBHOI eMmipnyHoi Bepudikaii. Jlorika po60TI IPYHTYBaIacs Ha IIPUIYIIEHHi, 110 IPOAYKTUBHI JOCTiHULIBKI ITpOrpamm
(OPMYIOTbCS He /NIIIe HABKOJIO IOKa/IbHUX IilI0Tes, 2 HABKO/IO KOHLIEIITIiB BUIIOTO PiBHSI y3arajbHEeHHs, K BUSHAYAIOTh apXiTeK-
TYPY AOCTi[KEHH s, IOC/TiIOBHICTD [JOKa3yBaHHA Ta LIJLAXY OTPMMaHHA HOBOTO 3HaHHA. BUKOpMCTaHO KOHLIENTYa/IbHUIT aHaTIi3,
MOPiBHABHII METONOIOTIYHNUII CUHTE3 i peTPOCIIEKTUBHNII aHali3 3aBEePIIEHNX JOKTOPChKIUX JOCTi/KEHb, TPUCBAYEHNX MOJie-
JIIOBAHHIO IIPOLIeCiB HABYAHHS, TPEHYBAHHA Ta PO3BUTKY PYXOBUX 3[i6HOCTEIL.

PesynpraTi. MeTa-npo6/ieMy iHTepIIPEeTOBAHO K KOHLENTYa/IbHY KOHCTPYKIIIO BUILOrO PiBH, 110 Hepeaye ¢opmyio-
BaHHIO TeMM, MeTH, TiloTe3n Ta BUOOpy MeToliiB. BoHa Bu3Hayae paMKy, y Me>Kax fKOI Iii efeMeHTH HabyBaOTb 3MiCTOBOI y3ro-
IPKEHOCTIi Ta HayKoBoro ceHcy. ITokasaHo, 1o y ¢isuyHOMY BUXOBaHHI i CHOPTi HABYaHHA, BUXOBaHHA i TPEHYBaHHA MOXYTb
PO3I/IAAATICS SIK MOXi/iHI (OPMU €UMHOTO MPOLIECY BUSB/ICHHS BIIXIIEHD Bijl QYHKIIOHAIBHO JOLIBHOTO PEXIMY Ais/IBHOCTI
Ta Ix Kopekuil. [leHTpaspHe IPOTUPIIYs PO3BUTKY HOJISTAE Y HEOOXIFHOCT] 3MIHIOBATICS TIPY OZHOYACHOMY 36epexkeHH] PyHK-
[iOHA/IbHOI CTINIKOCTI. 32 YMOB JIOKQ/IBHOTO Ta 0OMEXEHOT0 [TO3UTUBHOTO BIUIMBY (PAKTOpPA KIACUYHI JBOTPYIIOBI CXeMU MAlOTh
06MeXKeHY MOACHIOBA/IbHY LIIHHICTD, TOAI AK (GaKTOpPHI MIaHM, cepiiiHi BUMIpIOBaHHSA Ta MOfie/li IOBEPXHi BIATyKy € 6ibLrI mpo-
TYKTVBHMMM JI/IS1 TIOIITYKY ONTVMMAIbHUX PEXMMIB.

BucHoBku. MeTa-1po67eMy [JOLIIbHO POSIVIAZATY AK METOJOIOTIYHIIT PiBeHb, 110 OPraHi3ye KPUTUYHMII HIIAX HAYKOBOTO
nouryky. [i mpakTiYHe 3HAYEHHS MONATAE B YIOCKOHAIEHH] TU3aiTHY JOCTIIKEHb, EKCIIEPTU3U PYKOTIUCIB i IPOIyKyBaHHi KyMy-
JIATUBHOTO HAYKOBOT'O 3HAHHS.

Kirouosi cmoBa: Meta-1ipo6yeMa, HayKoBe JOCTIPKEHHsI, [U3ailH TOC/IIXKeHHs, METOLO/IOTsI, TeHepallis 3HaHHsA, (isudHe
BUXOBAHH:, CHOPTVBHA HayKa, (PaKTOPHMII eKCIIePYMEHT, afjalTalliiiHi IIpoliecy, CUHTe3 JOKa3iB.

Information about the Authors:

Khudolii Oleg: khudolii.oleg@gmail.com; https://orcid.org/0000-0002-5605-9939; Department of Olympic and Professional
Sports, Kharkiv State Academy of Physical Culture, Klochkivska St, 99, Kharkiv, 61022, Ukraine.

Ivashchenko Olha: ivashchenko.olha21@gmail.com; https://orcid.org/0000-0002-2708-5636; Department of Theory and
Methods of Physical Education, Kharkiv State Academy of Physical Culture; Klochkivska St, 99, Kharkiv, 61022, Ukraine.
Khudolii Mykola: khudolii.mykola88@gmail.com; https://orcid.org/0009-0002-1482-6498; Kharkiv State Academy of Physical
Culture, Klochkivska St, 99, Kharkiv, 61022, Ukraine.

Cite this article as: Khudolii, O., Ivashchenko, O., & Khudolii, M. (2026). The Meta-Problem in Scientific Research in Physical
Education and Sport: Architecture and Pathways to Knowledge. Physical Education Theory and Methodology, 26(4), 646-654.
https://doi.org/10.17309/tmfv.2026.4.01

Received: 26.05.2026. Accepted: 14.06.2026. Published: 16.06.2026

This work is licensed under a Creative Commons Attribution 4.0 International License (http://creativecommons.org/licenses/by/4.0)

654



