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ABSTRACT

The current stage of higher education CydyacHuyi eTan pPO3BUTKY BMLLOI OCBITU
development is characterized by a deep XAPAKTEPUIYETLCA  [/IMOOKOK  LiNpPOBOKO
digital transformation, accompanied by the TPAHCPOPMALlIE, WO  CYyrnpOBOMKYETbCH
active implementation of online and AOKTUBHWM  BMPOBAMXKEHHAM  OHIAQUH- TA
distance learning. The availability of | AucTaHUiiHOro HaBYaQHHS.  [OCTyrHIicTb

information, the increase in the number of
digital stimuli and multitasking significantly
change the nature of the cognitive activity of
higher education students, which
significantly affects the cognitive conditions

IHpopMaLii, 3POCTAHHS KIIbKOCTI LINMPPOBUX
ctumynie i 6Qrarto3QAqQyHicTb  ICTOTHO
3MIHIOIOTb XAPAKTEP Mi3HABAIbHOI 4iS/1bHOCTI
3006yBQYIB  BULLOI  OCBITHM, O CYTTEBO
BM/IMBAE HA KOMHITWUBHI YMOBW OCBITHBOIMO

Transforming the cognitive conditions of online learning in higher education © 2026 by Natalia TVERDOKHLIEBOVA,
& Nataliia YEVTUSHENKO is licensed under Creative Commons Attribution-NonCommercial 4.0 International. To view
a copy of the license, visit http://creativecommons.org/licenses/by-nc/4.0/

18 educationalchallenges.org.ua


http://educationalchallenges.org.ua/
https://doi.org/10.34142/2709-7986.2026.31.1.02
https://doi.org/10.34142/2709-7986.2026.31.1.02
mailto:natatv@ukr.net
https://orcid.org/0000-0003-3139-4308
mailto:natalya0899@ukr.net
https://orcid.org/0000-0003-0217-3450
https://doi.org/10.34142/2709-7986.2026.31.1.02
https://doi.org/10.34142/2709-7986.2026.31.1.02
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

EDUCATIONAL CHALLENGES, Vol. 3], Issue 1

ISSN 2709-7986 (online)

of the educational process, in particular, on
concentration of attention, cognitive load,
information processing and the ability to
self-requlate educational activity. The
growth of information noise, multitasking,
the constant presence of digital distractions,
and the use of artificial intelligence tools are
shaping a new cognitive reality of learning
that requires scientific understanding.
Therefore, the task of higher education is to
reorient the educational process from the
transmission of knowledge to the
development of students' cognitive
competencies, in particular the skills of
conscious thinking, concentration,
information hygiene, and self-regulation in
the digital educational environment. This
problem becomes particularly important in
conditions of long-term distance learning,
which increases the cognitive load and the
risks  of superficial assimilation  of
educational material.

The purpose of the article is to study
changes in the cognitive conditions of
higher education students in online format
in order to substantiate recommendations
for organizing the educational process in
conditions of increasing information load
and digital transformation of education.

The research methodology is based on a
combination of systemic, interdisciplinary and
cognitively oriented approaches, which made it
possible to carry out a holistic analysis of changes
in cognitive conditions of learning in higher
education in the online learning environment. In
the research process, general scientific
(comparative analysis, systematization,
classification, generalization) and empirical
methods (search, questionnaire, quantitative and
qualitative analysis) were used.

The following results were achieved as part
of the study: a theoretical analysis of
modern scientific approaches to
understanding the transformation of
cognitive conditions of online learning in
higher education was carried out, the
results of a survey of bachelor's degree
applicants at the National Technical
University "Kharkiv Polytechnic Institute"
were provided, the purpose of which was to
determine the features of concentration of
attention, the level of information overload,
the prevalence of multitasking, and the
specifics of the use of digital technologies, in
particular artificial intelligence tools, in
educational activities. Changes in cognitive
requirements for the organization of the
educational process were identified. Based

rpouecy, 30KpemMa HA KOHLEHTPALI yBaru,
KOrHITUBHE HABAHTAXKEHHS, [IHPOPMALiVIHY
06pobKy TA 34QTHICTb A0 camoperyaauii

HaBYQ/1bHOI Ai9/1bHOCTI. 3poCTaHHSA
IHpopmauiviHoro LuymMy, 6arato3agqayHoCTI,
MoCTitHa MPUCYTHICTb LUmppoBmx
BiABOMIKAQOYMX YUNHHUKIB | BUKOPUCTAHHS

IHCTPYMEHTIB LUTYYHOro IHTe/eKTY GOPMYIOTh
HOBY KOIHITWMBHY PEA/IbHICTb HABYAHHS, O
noTpebye HAYKOBOro OCMUICIEHHS. Tomy
3Q40Q4Yer0 BULLOI LWKOIM € rMepeopieHTALiq
HAQBYQ/IbHOIO rpoLecy 3 TPAHCAALI 3HAHb HO

PO3BUTOK  KOTHITUBHWX  KOMMETEHTHOCTEeUN
CTYOEHTIB, 30KpeMQ HABUYOK YyCBIAOM/IEHOro
MUC/IEHHS, KOHLUEeHTpALii yBaru,

IHOpPMALINHOI ririEHn Ta camoperynduii B
YMOBAX LUMPPOBOro OCBITHBOIro cepeaoBmLLal.
Ocob6mBoi  3HaYyuloCcTi  uUsa  npobraema
Ha6yBA€E B yMOBAX TPUBAIONO ANCTAHLIMHOMO
HQBYQHHS, 1o MOCUIIOE KOrHiTMBHE
HABAQHTOXKEHHS TA PU3NKKM  MTOBEPXHEBOIO
3QCBOEHHS HAQBYQIbHOIrO MATEPIAsY.

MeToro cTaTTi €  AOOCAIAXKEHHS  3MiH
KOrHITUBHWX YMOB HQBYAQHHS 3406yBAYiB
BULLIOI OCBITIi B OHMIAMH-GOPMATI 3 METO
O6rPyHTYBAHHS pekomMeHaauiv ujono
OpraHi3aLii OCBITHbLOro npoLecy B YMOBAX
MOCUIEHHS IHPOPMALIMIHOrO HOBAHTAXKEHHS
Ta UMPpoBOi ToaHCchopMALlii OCBITH.

MeTtogonoria [OC/imMKEeHHS TPYHTYETbCS HA
MOEAHAHH] CUCTEMHOIO, MiXKOMCUMMIIHAPHOMO
TQ KOrHITMBHO CrPSMOBAHOIO MigxoAiB, Lo
AQ/I0 3MOry 30IMCHUTK LIIICHMYM QHAI1I3 3MIiH
KOrHITUBHMX YMOB HABYQHHS Y BULLIN OCBITI B
cepenoBuLLli OH/IAMH-HABYAHHS. Y ripoueci
AOC/IiAXKeHHS 3ACTOCOBAHO 3QrasibHOHAYKOBI
(MopiBHAMNBHM aHasni3, CUCTEMATM3ALIIS,
KIacu@ikaLlisg, y3arasbHeHHs) Ta eMripudHi
meToam (MOoLLyK, AQHKETYBAHHS, KiJIbKICHUM TA
AKICHMV QHQAI3).

Y  pamkax [Aoc/imKeHHs  6ys10  [OCArHYTO

HACTYrHWX pe3ynbrarie: 34iMICHEHO
TEOPETUYHMM  QHQ/1I3  CYYACHMX HAYKOBUX
migxodiB A0 OCMMWCAIEHHS  TpaHcopmaLii

KOMHITUBHMX YMOB OH/IQMH-HOBYQHHS Y BULLIIN
OCBIT;, HQOQHO  pPe3y/bTAaTHh  AHKETYBAHHS
3006yBa4YiB  6QKQ/IQBPCHKOro PIBHS  OCBITU
HavioHanbHOro - TeXHIYHOro  YHiBepCUTETY
«XQAPKIBCbKNUA MOITEXHIUYHMWM IHCTUTYT», METOIO
gKoro  6y/Jlo  BM3HAQYEHHS  OCO6/IMBOCTEMN
KOHLUEeHTPpAauUii yBaru, piBHS IHGOPMALIiMIHOIo
nepeBaHTAXKEHHS, MoLINpPEHOCTI
6araro3qga4YHocCTi TQ crieynikm
BUKOPUCTAHHS umneppoBmx TEXHOJIOrIN,
30KPEMQ IHCTPYMEHTIB LTYYHOro iHTENEKTY, Yy
HaQBYQ/IbHIV  Ai9/1bHOCTI. BuasneHo 3MiHu
KOrHITUBHUWX BUMOI Ao opraHisauii
HQBYQ/IbHOIO rpoLecy. Ha OCHOBI
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on the generalization of the results
obtained, practical recommendations were
formulated for optimizing online learning,
aimed at developing cognitive self-
requlation skills, forming information
hygiene, and supporting conscious learning
in the digital educational environment.

The conclusions substantiate that modern
online learning creates contradictory
cognitive  conditions, combining the
expansion of autonomy with increased
cognitive risks, which highlights the need to
revise approaches to organizing the
educational process for the purposeful
development of cognitive self-regulation
and conscious thinking of higher education
students.

Keywords: artificial intelligence, cognitive
learning conditions, cognitive load, digital
technologies, information hygiene,
information noise, online learning.

y3arasibHeHHs OTPUMAHMNX pe3y/1bTaTIiB
CHOPMY/IbOBAHO  MPAKTUYHI  peKomeHaaLli
ujono onTumisayii OH/TAUH-HABYAHHS,

CrPAMOBAHI HQ PO3BUTOK HABUYOK KOMHITUBHOI
camoperynduii, @opMyBAHHS  iHPOPMALIIHOI
ririeHv Ta NigTPUMKY YCBIAOM/IEHOIO HABYAHHS
B LINPOBOMY OCBITHBOMY CepEenOBULL.

Y BUMCHOBKAX O6rpyHTOBAHO, O Cy4YacHe
OH/IANH-HABYAHHS  GHOpPMYyE  cyriepedsnnsi
KOrHITUBHI YMOBMU, MOEAHYIOHYM PO3LLINPEHHS
MOX/INBOCTEN QBTOHOMIi 3 MiABULLEHHAM

KOrHITUBHUX  PU3MKIB,  LIO  QKTYasli3ye
HeobxigHicTb  nepernggy  nigxodiB Ao
opradizauii  ocBITHbOro  nrpouecy A4

Li1ecrnpsaMoOBAHOrO PO3BUTKY KOrHITUBHOI
camoperynsauii Ta ycBigoMIeHoro MIUC/IeHHS
3006yBQaYiB BMLLOI OCBITH.

Kmo4oBi crioBa: LLUTYYHUM [HTENIEKT, KOrHITUBHI
YMOBU HABYAHHS, KOMHITUBHE HABAHTAXKEHHS,
LUm@poBi TexHosordi, IHOPMALIMHA ririeHq,
IHpOPMALIVIHNM LLIYM, OH/IQMH-HOBYQHHS.

INTRODUCTION

The rapid development of digital technologies and the large-scale implementation of
online learning have led to a significant transformation of the cognitive conditions of the
educational process in higher education (Garcia-Morales et al.,, 2021). While traditional
face-to-face learning was based on a relatively stable learning environment with clearly
defined time and space boundaries, the online format is characterized by openness,
multi-channel and high saturation with information flows. In such conditions, the ways
in which students perceive, process and comprehend educational information change,
and the requirements for cognitive self-regulation, concentration of attention and the
ability to think consciously increase.

It is necessary to take into account the fact that in modern society the stage has ended
when the possession of knowledge as such determined the level of professional and
educational success. The high level of accessibility of information through digital
resources and the Internet has significantly transformed the role of knowledge in the
education system (Sych et al,, 2021). Under these circumstances, the key challenge is not
the accumulation of information, but the ability to consciously select, critically
understand and effectively use it. In these conditions, modern education is increasingly
focused not on the transmission of knowledge, but on the development of the ability to
intellectually process information in conditions of its excess.

The formation of information hygiene skills, in particular the ability to manage information
flows, minimize the impact of information noise, and maintain concentration on
educational and professional tasks, is becoming relevant for the educational process in
online learning environments. The information overload of the modern environment
directly affects the cognitive processes of education seekers, reducing the duration and
depth of concentration, fragmenting thinking and complicating the process of meaningful
learning. At the same time, online learning opens up new opportunities for individualizing
educational trajectories, developing the autonomy of education seekers and using digital
thinking support tools (Krylova-Grek & Shyshkina, 2021).
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The ability to concentrate attention is considered one of the basic meta-competences of
a modern specialist, which is directly related to the level of self-regulation, critical
thinking and learning autonomy. The higher the level of uncontrolled information noise,
the weaker the mechanisms of focusing attention become, which requires targeted
pedagogical strategies for the development of cognitive stability.

In this context, the need for scientific understanding of changes in cognitive conditions
of learning in an online environment is becoming more urgent. The study of these
processes is important for the development of effective educational strategies aimed at
preserving the quality of learning, developing concentration skills, information hygiene,
and conscious interaction with digital technologies. The role of the teacher is to create a
learning environment that promotes the formation of concentration skills, conscious
perception of information, and deep intellectual work.

The purpose of this article is to research into the transformation of cognitive conditions
of online learning for higher education students to determine pedagogical guidelines
for organizing the educational process in the context of increasing information load and
digitalization of learning.

THEORETICAL FRAMEWORK

The problem of information overload and its impact on the cognitive processes of higher
education students in online learning is considered in both foreign and domestic
literature. Online learning creates specific conditions for the formation of extragenic
cognitive load, which is not directly related to the content of the educational material,
but significantly affects the effectiveness of students' cognitive activity. At the same
time, an excessive number of visual and informational elements of the digital
educational environment can reduce the depth of understanding and contribute to the
superficial processing of knowledge. A review of the cognitive load theory in the digital
educational context shows that excessive external load reduces resources for deep
learning (Skulmowski., & Xu, 2021).

The educational environment significantly influences the online learning process. Due
to its flexibility, it enhances both the positive and negative aspects of distance learning
compared to traditional face-to-face learning. Empirical evidence highlights the
importance of a “low-noise” environment for maintaining attention (Liu, 2023).

At the same time, the active introduction of digital technologies into the educational
process expands the possibilities of engaging students in learning and at the same time
increases the risks of cognitive distraction (Hasynets et al, 2024). Digital tools that
support educational activities often become factors in reducing concentration and
productivity (Pérez-Juarez et al., 2023).

Cognitive limitations of attention, memory and thinking are exacerbated by constant,
disparate information stimuli that arrive fragmented, unsystematic and often without
logical connection between them. Even short-term digital interruptions lead to a
significant decrease in cognitive efficiency. In particular, switching between media and
educational documents impairs integrative processing and understanding of
information (Haverkamp et al, 2024), and smartphone use negatively affects
concentration and academic engagement (Deng, et al., 2024). Students who frequently
switch between academic activities and non-academic digital content demonstrate
superficial information processing strategies, poorer retention, and lower analytical
thinking skills. Upon returning to the main task, participants typically require additional
time to regain full concentration. (Kosti¢ & Randelovi¢, 2022). In the behavioral
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dimension, overload can alter decision-making, cause avoidance strategies or superficial
processing of information.

In modern conditions, the negative impact of information stress on the mental state of
higher education students is increasing. This impact is especially noticeable due to the
significant volume of educational tasks that must be completed in a short time, as well
as due to constant information overload (Pundiev, 2024). Such redundancy is
subjectively experienced as a stressful situation that reduces the effectiveness of
cognitive and mental processes, activates the protective mechanisms of the psyche, and
prevents full, deep intellectual processing of information and its transformation into
conscious personal knowledge. (Grabovska & Musakovska, 2020).

Due to the fact that the development of intellectual capital is based on the qualitative
updating of knowledge, the modern system of higher education should focus not only
on the transmission, processing and accumulation of information. Its key task is the
creation of new knowledge and the active transformation of information resources,
performing a kind of "engineering" role in working with modern information flows.
(Pshenychna, 2023).

In this context, the role of the teacher as a moderator of the learning environment,
capable of forming in students a critical attitude towards digital stimuli, awareness of
their impact on learning outcomes, and skills for self-regulation of behavior, is growing.
The formation of such skKills is a necessary prerequisite for the long-term effective and
pedagogically balanced use of technologies in higher education.

METHODOLOGY

To achieve the goal, a complex of general scientific methods was applied, in particular
comparative comparison, systematization, classification and generalization, as well as
empirical methods - information search, questionnaires, quantitative and qualitative
processing of the obtained data, which ensured the scientific validity, integrity and
reliability of the research results. To study the transformation of students' cognitive
conditions of online learning, a questionnaire with a Likert scale (1-5) was developed,
where 1 — the student completely disagrees, 5 - the student completely agrees. The
guestionnaire included blocks aimed at assessing the cognitive conditions of learning,
the impact of information noise, the level of cognitive self-regulation, the use of artificial
intelligence tools, and the perception of transformations in the educational process.

Questionnaire structure:
BLOCK 1. Cognitive conditions of learning.

1. | have difficulty maintaining my attention for long periods of time during study
sessions.

2. | often get distracted while completing study tasks.

3. The study material requires more effort from me to concentrate than before.

4. | feel information overload when studying.

BLOCK 2. Information noise and digital distractions (scale 1-5).

1. Messages in messengers prevent me from focusing on my studies.

2. Social media reduces my ability to immerse myself deeply in the learning material.

3. | often combine studying with viewing other digital content.
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4. | feel tired from the constant flow of information.

BLOCK 3. Concentration and cognitive self-regulation (scale 1-5).

1. | can consciously manage my attention while studying.

2. | find it easy to focus on complex intellectual tasks.

3. luse my own strategies to maintain concentration (planning, pausing, etc.).
4. | experience a decrease in the quality of thinking when multitasking.
BLOCK 4. Use of artificial intelligence in education (scale 1-5).

1. luse artificial intelligence tools (ChatGPT, etc.) for training.

2. Artificial intelligence helps me complete learning tasks faster.

3. Using Al reduces my need for deep understanding of the material.
4. | believe that Al cannot replace the thinking work of a teacher.
BLOCK 5. Perception of learning transformation (scale 1-5).

1. Modern learning requires more concentration skills than knowledge.
2. The ability to focus is a key condition for successful learning.

3. The role of the teacher has changed from a source of knowledge to an organizer of
thinking.

4. | feel the need to develop information hygiene skKills.

BLOCK 6. Open guestions.

1. What factors most interfere with your concentration while studying?
2. What conditions help you concentrate better?

3. How, in your opinion, should the educational process change to take into account
digital challenges?

To process the results, quantitative analysis of scale data and qualitative analysis of open-
ended responses were used.

RESULTS

The transformation of cognitive conditions of online learning is manifested in the
increased influence of information noise, fragmentation of attention, increased
multitasking, and a decrease in the depth of intellectual processing of educational
material.

Disparate information stimuli in the modern educational environment represent
fragmented, unsystematic, and contextually inconsistent information signals that reach
learners from various digital and communication channels and make it difficult to
maintain sustained cognitive focus. Such stimuli include numerous notifications from
messengers and social networks, push notifications from mobile applications, emails,
multimedia content with a clip structure, as well as the parallel use of several educational
platforms and digital resources during learning activities. A characteristic feature of
these stimuli is the lack of logical sequence, semantic hierarchy and clear structure,
which causes constant switching of attention.

From the point of view of cognitive psychology, the impact of disparate information
stimuli is manifested in a decrease in the ability to concentrate for a long time, superficial
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processing of educational material and limited opportunities for deep understanding of
information. An excess of such stimuli increases information noise, activates
multitasking and leads to an increase in cognitive load. As a result, educational activities
increasingly become fragmented, which negatively affects the formation of holistic
knowledge, analytical thinking and cognitive self-regulation of higher education
students.

The transition to a remote format has significantly increased the time spent by students
in front of screens, potentially affecting their psychophysical and cognitive well-being
and causing digital fatigue. identified four forms of digital fatigue (J.-M. Romero-
Rodriguez, F.-J. Hinojo-Lucena, K. Kopecky, A. Garcia-Gonzalez, (2023):

- visual fatigue, associated with prolonged focus on the screen;

- social fatigue, associated with the loss of living social contacts;

- motivational fatigue, which reduces the desire to learn;

- emotional fatigue, which manifests itself through decreased emotional stability.

Digital fatigue has not only cognitive but also emotional and physiological
manifestations. This phenomenon can affect:

- ability to concentrate and learn;
- motivation to study;
- general well-being of students in remote mode.

One of the current components of the modernization of the educational process in
higher education is the introduction of artificial intelligence (Al) tools that contribute to
the individualization of learning and support of cognitive processes of students
(Tverdokhliebova & Yevtushenko, 2025; Gulich, & Chetveryk, 2025). The use of artificial
intelligence effectively works with formalized knowledge, completed structures and
algorithmized processes. It is able to imitate the stylistic features of texts, generalize
information, and quickly process large data sets. At the same time, artificial intelligence
does not have a holistic worldview, value orientations and the ability to creative
pedagogical thinking, which are the defining components of a teacher's activity.

The key advantage of a modern teacher remains the ability to formulate problematic,
open-ended and non-standard questions, to create situations of intellectual search and
pedagogical dialogue. It is precisely such tasks that contribute to the development of
critical thinking, reflection and creative potential of students. Under these conditions,
artificial intelligence can only act as an auxiliary tool, and not as a subject of the
educational process.

To study the transformation of cognitive conditions of online learning, an online survey
was conducted using Google Forms among 4th-year undergraduate students of the
National Technical University "Kharkiv Polytechnic Institute" who are studying remotely.
The survey is aimed at assessing the level of concentration of education seekers, the
impact of information noise and the use of digital technologies, in particular artificial
intelligence tools. 40 students participated in the survey.

The results were analyzed by summarizing responses on a Likert scale (1-5) and
gualitative analysis of open-ended responses (Figure 1).
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Figure 1
Radar Chart of Cognitive Learning Conditions Transformation (Generalized Survey Results)

Cognitive learning
Perception of S conditions;
transformation; 4,1
4,5

Information
noise ;
4,3

Cognitive self-
regulation;

Use of Al ; 32

3,8

Analysis of answers to block 1 (Cognitive learning conditions) showed that most
respondents experience difficulties with maintaining attention during classes. More
than two-thirds of respondents (about 70%) chose values of 4-5 for statements about
the difficulty of prolonged concentration and increased efforts required to process
educational material. A significant part of students also noted a feeling of information
overload, which indicates a change in the cognitive conditions of learning towards an
increase in the intensity of information processing.

Results of block 2 (Information noise) showed a high level of impact of information noise
on learning activities. Most respondents (over 75%) agreed that messages in instant
messengers and social networks negatively affect the ability to deeply immerse
themselves in educational material. More than half of the respondents noted that they
often combine learning with viewing other digital content, which confirms the
prevalence of multitasking and fragmented style of cognitive activity.

Analysis of block 3 (Cognitive self-regulation) revealed a contradictory trend. On the one
hand, some students (approximately 45%) indicated the presence of their own strategies
for maintaining concentration (time planning, pauses, task structuring). On the other
hand, more than 60% of respondents noted a decrease in the quality of thinking in
conditions of multitasking and difficulties with concentration on complex intellectual
tasks. This indicates an insufficient formation of cognitive self-regulation skills in the
digital learning environment.

Results of block 4 (Use of Al) showed that artificial intelligence tools are actively used by
students in the educational process: about 80% of respondents confirmed their use for
completing tasks.

At the same time, most respondents agreed that Al helps to accelerate the completion of
educational tasks, but almost half of students noted a decrease in the need for deep
understanding of the material. The vast majority of respondents (over 85%) believe that
artificial intelligence cannot replace the thinking and pedagogical role of a teacher.

According to the results of block 5 (Perception of transformation) it was found that
students are aware of the changing requirements for learning activities. Most
respondents agreed with the statement that modern learning requires, first of all,
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developed skills of concentration and focusing of attention. There was also a high level
of agreement with the need to form information hygiene skills and rethink the role of
the teacher as an organizer of thinking activities, and not just a source of knowledge.

A qualitative analysis of open-ended questions showed that the main factors that hinder
concentration are constant notifications, information overload, lack of a clear study
routine, and emotional fatigue. Among the conditions that promote concentration,
respondents noted structured classes, clear tasks, limiting digital distractions, and lively
intellectual interaction with the teacher. The responses also indicate a request for
training in attention management skills and the conscious use of digital technologies.

Online learning creates ambivalent cognitive conditions: on the one hand, it expands the
possibilities of individualization and self-regulation of educational activities, on the other
hand, it increases the risks of information overload, cognitive fatigue, and a decrease in
the quality of deep thinking (Table 1).

Table 1

Positive and negative aspects of cognitive conditions of online learning

Positive cognitive conditions

Negative cognitive conditions

Flexibility of learning pace, possibility of
re-working the material

Access to a variety of digital resources
and multimodal formats (video,
visualizations, simulations)

Developing independent learning and
self-regulation skills

Possibility of individualizing the learning
trajectory

Supporting asynchronous thinking and
reflection

Instant access to analysis, search and
information processing tools

Formation of digital and information
competence

The ability to use artificial intelligence
tools to support learning

Increasing student autonomy in
making educational decisions

Supporting different learning styles

Increased cognitive load due to
information overload

Information noise and frequent digital
distractions

Decreased ability to concentrate for
long periods of time

Predominance of superficial processing
of information

Cognitive fatigue due to prolonged
screen time

Working memory overload due to
multitasking

Weakening of deep critical thinking

The risk of cognitive dependence on
digital tools

Decreased intrinsic learning motivation

Limited opportunities for social
cognitive learning

It should be noted that personal transformations are not limited to purely professional
competencies, but include deep cognitive and psychological changes that arise in
response to external challenges of the educational and professional environment
(Tverdokhliebova, 2025; Kostikova et al., 2023).

The obtained survey results confirm the presence of a transformation of the cognitive
conditions of higher education students' learning in the online environment, which is
manifested in a decrease in the stability of attention concentration, an increase in the

26 educationalchallenges.org.ua


http://educationalchallenges.org.ua/

EDUCATIONAL CHALLENGES, Vol. 3], Issue 1 ISSN 2709-7986 (online)

influence of information noise, and the ambivalent role of digital technologies and
artificial intelligence. This highlights the need to review approaches to organizing the
educational process, reorienting the educational process to the development of
cognitive self-regulation skills, information hygiene, and conscious thinking.

Based on the analysis of the questionnaire, the following recommmendations were formulated.

First, it is advisable structuring of educational material taking into account the limited
duration of students' attention span. Online training sessions should provide for a clear
logic of presentation, division of the material into meaningfully completed blocks, and
alternation of informational load with pauses for reflection and comprehension.

Secondly, an important direction is developing cognitive self-regulation skills. The
educational process should include elements of teaching students how to manage their
own attention, plan learning activities, reduce multitasking, and use digital resources
consciously.

Third, the survey results highlight the need implementation of information hygiene
principles. It is advisable to limit the excessive amount of parallel digital stimuli during
classes, minimize irrelevant messages, and recommend that students create a “low-
noise” learning environment.

Fourth, the use of artificial intelligence tools in education should be pedagogically
regulated. Al should be used as an auxiliary tool for explanation, examples, and feedback,
without replacing the analytical and thinking activities of the teacher and student.

Fifth, taking into account the changing role of the teacher, it is effective to orientation
towards organizing students' thinking, rather than just transferring knowledge. This
involves the use of problem-based tasks, open-ended questions, reflective exercises, and
discussions aimed at deepening understanding of the learning material.

Thus, reorienting online learning towards developing concentration, conscious thinking,
and cognitive resilience of learners is a key condition for increasing its effectiveness in
the modern digital educational environment.

DISCUSSION

In the modern educational discourse, the issue of the transformation of pedagogical
activity under the influence of digital technologies and artificial intelligence is actively
discussed. We agree with the opinion of Broadbent and Lodge (2021) that the online
environment is not only a technical platform, it is a new cognitive ecosystem that
changes the nature of attention, control of thinking and learning behavior of students.
It is recommended to integrate elements of metacognitive learning into training
courses, in particular, setting learning goals, reflecting on completed tasks, and self-
assessment of cognitive activity. It is important to introduce tasks that involve planning
intellectual activity, step-by-step completion of complex tasks, and conscious analysis of
mistakes. This approach promotes the transition from impulsive information
consumption to guided thinking.

Given the increasing information noise, it is advisable to include in educational programs
separate modules or practical classes aimed at developing information hygiene skills.
This involves teaching students to consciously limit digital distractions, critically select
information sources, manage messages and digital notifications. It is recommended to
form a culture of intellectual work during educational classes, in particular by regulating
the use of digital devices and creating conditions for focused intellectual activity.
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Educational tasks should be designed to require students to interpret, critically evaluate
the results obtained using digital tools, and form their own conclusions.

To develop conscious thinking, it is advisable to systematically introduce reflective
practices, including short analytical discussions, written reflections, and self-analysis of
learning experiences. Such practices contribute to the formation of students' ability to
be aware of their own cognitive processes, emotional reactions, and learning strategies.
Particular attention should be paid to creating a psychologically safe educational
environment that supports concentration, intellectual activity, and a responsible
attitude to learning.

CONCLUSIONS

Thus, the development of digital technologies does not eliminate the role of the teacher,
but changes the emphasis of his professional activity. From a translator of knowledge,
the teacher moves to the role of a moderator of the educational process, a mentor and
facilitator of cognitive activity, which is especially relevant in the context of the formation
of social and emotional intelligence of students.

Reorienting the educational process towards the development of cognitive self-
regulation, information hygiene, and conscious thinking involves comprehensive
changes in the content, methods, and organization of learning that meet the challenges
of the digitalized educational environment and contribute to the formation of
sustainable cognitive and professional competencies of higher education students.
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