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Abstract: The study analyzes theoretical approaches and the results of empirical research that reveal the main
parameters of cognitive styles, including field dependence—field independence, impulsivity—reflectivity, and
analyticity—holistic perception. It is substantiated that students’ individual cognitive profiles have a significant
impact on the choice of learning strategies, the pace and quality of mastering educational material, as well as the
level of cognitive activity and motivation.

Particular emphasis is placed on the applied significance of implementing neuropedagogical approaches in
educational practice. This approach makes it possible to take into account learners’ cognitive diversity, develop
their cognitive flexibility, and create an adaptive, psychologically and cognitively comfortable educational
environment. The article offers recommendations for diagnosing cognitive styles and for the pedagogical
adaptation of the educational process, aimed at improving the effectiveness, inclusiveness, and humanistic
orientation of modern education.

Keywords: Cognitive styles, neuropsychology, individualization of learning, educational activity, cognitive
flexibility, neuropedagogy, educational variability, neuroplasticity.

Introduction: Modern education faces the need to take  SKills of the 21st century.

into account the individual characteristics of learnersin  The relevance of the topic is determined by the need to

order to create the most effective and humane learning
in the
individualization of educational activity is cognitive

environment. One of the key factors
styles — stable ways of perceiving, processing, and
using information in cognitive activity [1]. Interest in
cognitive styles is obycnosneH their close relationship
with the neuropsychological organization of the brain
and differences in the functioning of the frontal,
parietal, and temporal lobes [2].

Understanding the neuropsychological foundations of
cognitive styles makes it possible to build a more flexible
and effective educational model focused on the
potential of each student. This not only contributes to
improving the quality of education, but also forms the
basis for the development of self-regulation, critical

thinking, and metacognitive competence — the key
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develop pedagogical strategies that contribute to the
formation of a cognitively comfortable environment
while considering the cognitive differentiation of
students. This is especially important in the context of
the digitalization of education, where the level of
sensory load and cognitive demands is increasing [3].

The purpose of this study is to substantiate cognitive
the
individualization of the educational process and to

styles as the neuropsychological basis for
develop recommendations for their application in

educational practice.
The objectives of this research are:

1. To analyze theoretical and methodological
approaches to the study of cognitive styles.

2. To identify the neuropsychological
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prerequisites of cognitive differentiation.

3. To systematize the typology of cognitive styles
in the context of the student audience.

4, To determine the influence of cognitive styles
on academic performance and learning strategies.

5. To develop practical recommendations for
adapting the educational process in accordance with
students’ cognitive styles.

The novelty of the study lies in the synthesis of
neuropsychological and pedagogical approaches to the
study of cognitive styles, as well as in emphasizing their
role as a mechanism for the individualization of
educational activity. The proposed approach goes
beyond traditional pedagogical models and is aimed at
creating conditions for the development of cognitive
flexibility and increasing learning capacity through work

with the neuropsychological profile of students.

The practical significance of the study lies in the
possibility of applying the obtained results to the design
of adaptive educational

programs, improving the

effectiveness of pedagogical influence, optimizing
academic workload, and preventing learning difficulties
associated with the mismatch between pedagogical

strategies and students’ cognitive profiles.
METHODS

The methodological basis of this study is grounded in a
comprehensive interdisciplinary approach combining
the psychology,
neuropsychology, pedagogy, and didactics. Special

principles of cognitive
attention was paid to the analysis of scientific literature,
including classical works and modern empirical studies
devoted to the investigation of cognitive styles and their

influence on learning activity.

In particular, the theoretical concepts of Lev Vygotsky
were analyzed, emphasizing the role of the socio-
cultural environment and speech activity in the
development of higher mental functions [4]. The studies
of Alexander Luria formed the basis for analyzing the
neuropsychological  foundations  of individual
differences, including the organization of cognitive
processes and hemispheric asymmetry [5]. The
Witkin  concerning “field

dependence—field independence” made it possible to

concepts of Herman

interpret the characteristics of spatial orientation and
information processing among learners [6]. The works
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of Howard Gardner on multiple intelligences and
individual cognitive strategies also served as the
foundation for the development of the analytical
framework [7].

The following methods were used for processing
theoretical and empirical sources:

o Content analysis —
systematize and classify the main approaches to

made it possible to

defining and classifying cognitive styles, as well as to
identify the most significant variables influencing
educational effectiveness.

o Comparative analysis — was applied to identify
differences and similarities among existing typologies of
(for
“analyticity—holism,”

cognitive styles example, the dichotomies
“impulsivity—reflectivity,”

“verbality—visuality,” etc.).

. Systemic approach — was used to construct a
model of the influence of cognitive styles on the
structure and dynamics of learning activity, as well as on
educational outcomes within a variable educational
environment. This approach made it possible to
consider cognitive styles not as isolated characteristics,
but as elements of a complex neuropsychological
system that includes motivation, memory, attention,
emotional regulation, and other cognitive parameters.

Thus, the study was based on a solid theoretical and

methodological foundation and included a
comprehensive analysis of scientific sources in order to
substantiate the significance of cognitive styles as a

factor in the individualization of learning activity.
RESULTS

The analysis of the literature made it possible to identify
the key dichotomies of cognitive styles:

1. Field Dependence—Field Independence

Studies by Herman Witkin demonstrated that field-
dependent learners are oriented toward external
references and are influenced by contextual factors,
whereas field-independent individuals tend toward
internal cognitive referentiality [8]. This affects learning
the
collaborative activities, while the latter perform better

strategies: former are more effective in

in individual analytical work.
2. Impulsivity—Reflectivity

Impulsive learners tend to make quick but less accurate
decisions, whereas reflective learners demonstrate
356
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slower yet more accurate thinking [9]. This distinction is
especially critical when designing tasks with limited
completion time.

3. Analyticity—Holism

Analytical learners focus on details and the structure of
the material, whereas holistic learners focus on the
overall context and relationships between elements
[10]. Taking these differences into account helps
teachers flexibly organize educational content and
methods of presentation.

data indicate a

between cognitive styles and the characteristics of

Neuropsychological relationship
hemispheric asymmetry, as well as the dominance of
different brain regions. For example, the reflective style
may be associated with greater activity in the prefrontal

cortex, which is responsible for self-control and

planning [11].

The analysis of the literature and the comparison of
various theoretical models made it possible to identify
the key dichotomies of cognitive styles that are most
significant in educational practice. The main styles, their
basis, and

characteristics, = neuropsychological

pedagogical recommendations are presented below.

To identify dominant cognitive preferences among
students, diagnostics were carried out using validated
psychodiagnostic methods. The results are presented in
the form of the percentage distribution of respondents
demonstrating pronounced (see

cognitive styles

Diagram 1).

Diagram 1. Distribution of Cognitive Styles Among Students

AHanuTtukun [38]

XonucTbl [35]
HezaBucumele oT nons [32]
3aBucuMble oT nons [28]
PednekTuBHLle [26]
MmnynscuBHele [21]

Diagram 1 demonstrates a high level of cognitive
diversity within the student sample. The largest
proportion of participants exhibited an analytical
thinking style (38%), indicating a tendency toward
logical and structured information processing. The next
largest group consisted of holistic learners (35%), who
prefer an integrated approach and are oriented toward
the overall context of the material.

Notably, field independence (32%) was observed more
frequently than field dependence (28%), indicating well-
developed abstraction skills among the majority of
addition, (26%)
outnumbered impulsive learners (21%), which may

students. In reflective learners
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suggest a developed level of self-regulation and an
analytical approach when completing academic tasks.

The obtained data the
implementing flexible educational strategies capable of

confirm necessity of

addressing the full spectrum of cognitive preferences —
from structured presentation of material to project-
based and context-oriented forms of learning.

The research findings confirm the following:

o Cognitive styles determine preferred learning
strategies.
. The neuropsychological basis of cognitive styles

explains individual differences in learning activity.
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. Pedagogical adaptation to students’ cognitive
styles leads to increased motivation, engagement, and
academic achievement.

o Diagnosis of cognitive styles is necessary at the
early stages of the educational pathway.

DISCUSSION

The results obtained in the course of the study
convincingly confirm that consideration of the learner’s
cognitive profile is not merely an additional option, but
a necessary condition for designing an effective
educational environment. Each learner possesses a
unique configuration of cognitive characteristics that
determine not only preferences in methods of receiving
and processing information, but also the depth, pace,
stability, and success of learning activity.

Under conditions of traditional standardized
instruction, where all students receive identical tasks at
the same pace and with the same level of abstraction, a
significant proportion of learners find themselves in a
cognitively uncomfortable environment, which reduces
not only effectiveness but also motivation to learn. This
is especially relevant in light of rapidly developing
technologies, the transition to digital learning formats,
and the necessity for students to adapt quickly to new
conditions. In this context, the implementation of
neuropedagogical approaches becomes critically
important, as they are based on scientific knowledge
about brain functioning, brain plasticity, and individual

developmental trajectories of cognitive functions [12].

One of the key concepts within neuropedagogy is
neuroplasticity — the brain’s ability to change in
response to experience, learning, and training.
Neuroplasticity forms the basis for the development of
cognitive flexibility — the ability to adapt to new
conditions and switch from one thinking style to
another depending on the requirements of a learning
task. The development of such flexibility becomes
possible through a properly organized educational
process that combines structured tasks (for example,
tests, algorithms, and step-by-step instructions) with
open-ended formats (discussions, research projects,
and case studies). Such a balanced approach not only
addresses the needs of students with different cognitive
styles, but also enables them to train alternative
thinking strategies, thereby expanding their cognitive
resources.

International Journal of Pedagogics

Moreover, a key prerequisite for the successful
implementation of an individualized approach is the
enhancement of teachers’ competence in the field of
cognitive diagnostics. At present, most educators do not
possess sufficient tools for accurately assessing
students’ cognitive characteristics, nor do they know
how to correctly interpret the obtained data. In this
regard, it is important to include modules on
neuropsychology, cognitive psychology, and adaptive
didactics in teacher education programs, as well as to
develop self-assessment and observational diagnostic
tools that enable teachers to quickly identify students’

educational needs.

Of particular scientific and practical significance is the
development of students’ metacognitive competence,
which implies their conscious understanding of their
own intellectual abilities, cognitive difficulties, methods
of perception and information processing, as well as
effective strategies for completing academic and
problem-solving tasks. The development of this
competence not only increases students’ level of self-
regulation, but also contributes to building a more
meaningful, individualized, and purposeful educational

trajectory.

In this regard, the analysis of the presented results
makes it possible to identify several conceptually
significant provisions:

. Cognitive diversity among learners should be
regarded not as a limitation of the educational process,
but as an important pedagogical resource, provided
that it is methodologically addressed in a competent
manner.

. A flexible educational environment represents
a space capable of adapting to the individual cognitive
characteristics, pace, thinking style, and learning needs
of all students.

. Neuropedagogy and neuropsychology provide
a scientifically grounded basis for designing educational

conditions oriented toward learners’ cognitive
variability.
o Improving teachers’ professional training in the

fields of cognitive diagnostics, pedagogical adaptation,
and variable selection of educational materials is a
necessary condition for the successful modernization of
education.

. The inclusion of a metacognitive component in
358
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the content and organization of the educational process
contributes to the development of awareness,

independence, and academic autonomy among

students.

The practical implementation of these provisions can
significantly enhance the effectiveness, inclusiveness,
and humanistic orientation of modern education. Such
an approach makes it possible to consider the learner
not only as an object of pedagogical influence, but also

as an active subject of personal development,
possessing individual cognitive potential and
opportunities for its full realization.

CONCLUSIONS

The analysis of a wide range of scientific sources,
including both classical theoretical concepts and
modern empirical data, made it possible to identify and
summarize several key cognitive dichotomies that
significantly influence students’ behavior in the learning
process. These dichotomies function not only as

classification categories, but also as tools for the

neuropsychological explanation of  individual
differences in educational activity.

The identified cognitive styles have different
neuropsychological origins associated with the
dominance of certain functional brain systems,

including the frontal, parietal, and temporal regions
responsible for cognitive control, sensory information
processing, and integration of interhemispheric activity.
These characteristics are directly reflected in the way
learners perceive, process, and reproduce educational
material, plan actions, regulate emotions, distribute
attention, and make decisions.

Analysis of the Key Dichotomies of Cognitive Styles
Field Dependence — Field Independence

This dichotomy reflects differences in students’ ability
to identify essential elements within a complex
environment. Field-dependent learners are oriented
toward external stimuli and experience difficulty
abstracting from background information, making them
vulnerable to overload when dealing with large
amounts of information. Field-independent learners, on
the contrary, demonstrate resistance to distracting
factors and are capable of self-control and analytical
this is
associated with differences in the integration of

activity. On the neuropsychological level,

visuospatial and frontal systems, as well as the level of
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interhemispheric coordination [4][6].
Impulsivity — Reflectivity

This dichotomy is associated with the characteristics of
cognitive tempo and decision-making strategies.
Impulsive students tend to react quickly and often make
Their

by

insufficient activity of the prefrontal cortex responsible

mistakes due to insufficient deliberation.

neuropsychological profile is characterized
for inhibition and planning. Reflective learners, by
contrast, demonstrate high selectivity and accuracy, but
may encounter difficulties in situations requiring rapid
responses. Such differences directly influence the
choice of didactic formats: reflective learners require
more time for consideration, whereas impulsive
learners benefit from clear frameworks and step-by-

step task execution [7][9].
Analyticity — Holism

Representatives of the analytical style tend to engage in
detailed analysis of information and the construction of
logical structures; their thinking is often linear and
hierarchical. This is associated with left-hemispheric
specialization aimed at sequential information
processing. Holistic learners, on the contrary, perceive
information as an integrated whole, focusing on
and context while relying

relationships on

interhemispheric integration and right-hemispheric
activity. This determines preferences in types of tasks:
analytical learners cope better with algorithm-based
problem solving, whereas holistic learners perform
more effectively in open-ended, research-based, and

project-oriented forms of activity [5][8].

Furthermore, the obtained data open prospects for the
implementation of diagnostic tools at the stage of
admission or during the first semesters of study in order
to identify students’ cognitive profiles and subsequently
use this information in academic mentoring and course
design.
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