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1. Introduction

In the 21st century, digitalisation has profoundly influenced every aspect of social life, with
education being no exception. These transformations are especially notable in the professional
training of master's-level students. The integration of innovative digital technologies, particularly
artificial intelligence (Al), is creating new opportunities for advancing educational processes.
Modern education systems increasingly employ adaptive platforms, intelligent tutoring systems,
learning analytics, and other Al-based tools. Such technologies support the personalisation of
learning, enhance its efficiency, and align educational outcomes more closely with the evolving
needs of the labour market.

The relevance of this article stems from the growing need to understand the technological
potential of artificial intelligence (AI) in education. Equally important is the examination of the
cognitive and neuropsychological changes brought about by the digital transformation of learning
environments. Particular attention should be given to how digital tools affect brain functions such as
memory, attention, motivation, and other cognitive processes. Gaining such insights enables
educators and researchers to design evidence-based strategies for integrating Al into the
professional training of master’s students.

Accordingly, this article seeks to analyse the role of artificial intelligence (Al) technologies
and digital learning tools in master’s students’ professional education.

It examines their impact on cognitive processes from a neuroscientific perspective, while
also addressing the key dimensions of Al integration in education. Furthermore, the article
highlights the cognitive implications of digital learning environments and underscores the
significance of adopting Al-based innovations to enhance educational practices. Finally, it
demonstrates how these technologies support the development of professional competencies at the
master’s level.

To achieve this aim, the article addresses several key objectives: 1) defining and
classifying Al-based digital learning tools; 2) describing the cognitive and neuropsychological
effects of intelligent learning systems; 3) examining examples of educational innovations aimed at
personalised learning; 4) analysing the challenges and practical considerations involved in the
implementation of Al in master’s students’ professional education.

Thus, this article presents a comprehensive, interdisciplinary approach that combines
pedagogical, technological, and neuroscientific perspectives. This integrated view is essential for
developing an effective and innovative system for training professionals at the master’s level.

2. Priority Tasks in the Context of Master’s Level Education

Bykov et al. (2017) claim that traditional training for specialists, which focuses on
developing knowledge, skills, and abilities in the subject area, is still behind current requirements.
As a result, an effective system for acquiring knowledge, skills, and abilities related to using
information and communication technologies (ICT) in education has become a crucial priority in
professional training of master’s students. This requires the ability to analyse and interpret
information, work with global networks, and appreciate its significance in the information society. It
also involves recognising potential dangers and threats and adhering to the fundamental
requirements of information security. Additionally, students must be able to apply contemporary
pedagogical technologies, considering the specifics of the educational process, educational goals,
and personal development.

The teaching profession in the context of master’s-level education is becoming more
complex and multifaceted. However, it also offers new opportunities for discovery and
self-realisation. Teachers must develop and implement new pedagogical technologies based on
rapidly evolving ICT. These developments require in-depth knowledge in pedagogy, psychology,
and computer science (Kartashova, 2018).

A successful and timely model for professional education of master’s students can only be
established through the continuous introduction of pedagogical advancements. Innovation in
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educational activities primarily involves the widespread use of new learning technologies and the
organisation of the educational process within universities. This approach aims to produce results in
the form of educational services that meet social needs and market demands (Petko et al., 2007).

Traditional learning technology refers to methods in which the main functions are carried
out by the teacher under human control. In this approach, the teacher’s role is not to directly teach
students but to encourage and manage their activities, as well as handle the managerial aspects of
the learning process. The teacher’s pedagogical skill lies in selecting appropriate content, using the
best teaching methods and aids based on the programme and pedagogical objectives.

New social demands on education and personal development have already led to changes in
learning technology. Today, innovative technologies allow the educational process to be organised
in a way that considers the professional orientation of the learner. It should also align with the
student’s interests, aptitudes, and abilities (Melnyk et al., 2021).

The most relevant methods are the following: student-centred learning, test-based
knowledge assessment, block-module learning, project-based learning, case method, credit-module
evaluation, joint learning, multilevel learning, binary lessons, and distance learning. Implementing
these approaches significantly alters the roles of the teacher and the student. The teacher becomes a
consultant and coordinator, overseeing information flow, while students gain more independence in
choosing how to learn the material (Judrups, 2016).

The introduction of innovative educational technologies opens vast opportunities for
differentiating and individualising educational activities. The success of these technologies is less
dependent on the teacher’s qualifications and more determined by the system’s components.

One of the key challenges in successfully implementing innovative technologies is the
pedagogical challenge, specifically the choice of teaching methods. The solution to this problem
directly impacts the learning process, teacher and student activities, and ultimately, the learning
outcomes. This approach provides a structured pathway to objective knowledge acquisition. The
effectiveness of learning depends on the students’ orientation, their internal activity, the nature of
their engagement, and their degree of independence and creativity. These factors should guide the
choice of teaching methods.

Enhancing the effectiveness of professional training requires the creation of
psycho-pedagogical conditions that encourage students to assume an active personal role and realise
their full potential. The didactic principle of personal activity in learning and professional
self-determination presupposes active engagement of both students and teachers in academic and
pedagogical activities throughout the educational process.

This system encompasses both external and internal factors, as well as the needs and
motivations of learners. The balance among these elements shapes the content, forms, and methods
of instruction, as well as the organisational conditions of the entire educational process, which is
ultimately directed towards the development of an active and creative individual. No single teaching
method can be considered universally effective or ineffective; each has its own advantages and
limitations. Therefore, methods should be selected and combined in an optimal way, taking into
account the specific goals, contextual conditions, and available time.

The quality of training can be ensured only through the effectiveness of each stage of the
learning process. This process unfolds progressively through perception, comprehension,
memorisation, application, and evaluation. Achieving high-quality education requires a systematic
advancement through all these stages of cognitive activity. Employing a variety of forms and
methods at each stage further contributes to enhancing educational outcomes.

3. Pedagogical Forms and Methods for Enhancing Learning Through Innovative

Technologies

The principal teaching forms and methods that contribute to improving the quality of
learning through innovative technologies include role-playing and business games, seminars,
conference viewing, debates, dialogues, problem-based learning, and independent study. Additional
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approaches comprise thesis abstract defences, individual assignments, creative essays, reports,
testing, software-assisted control, and research activities.

For these methods to be applied effectively, it is essential to develop a psychological profile
of the student group. Such profiling enables educators to identify which methods are likely to be
most effective and which may be less suitable for achieving the intended learning outcomes
(Gurevych & Kademiia, 2008).

In this regard, teaching methods can be divided into two groups: 1) methods that do not
require specialised training (problem-based learning and actions relying on algorithms); 2) methods
that require specialised training (independent learning and in-class individual work).

High emotional engagement and active participation from the audience are key to unlocking
the students’ potential. Without psychological comfort in the classroom, other learning and
cognitive stimuli are inhibited. The primary value in teacher-student relationships lies in
cooperation, which involves joint problem-solving and analysis.

Sheremet et al. (2019) propose several criteria and indicators for assessing competencies:

Knowledge: Understanding trends in new educational technologies.

Methods and Techniques: Using ICT tools in various educational activities.

Selection Criteria: Choosing appropriate technical means for the educational process.

Monitoring: Using ICT tools to track the progress of learning.

Innovative Approaches: Incorporating various didactic methods.

Skills: Choosing effective teaching techniques and ICT tools to achieve course goals.
° Educational Use of ICT Tools: Using ICT for educational purposes, including

developing training materials, searching for educational content online, and creating multimedia

tutorials and electronic tests.

The development of competencies should occur in the following stages: 1) training teachers
to use audiovisual and interactive textbooks; 2) applying this knowledge in teaching; 3) integrating
the use of the Internet in education; 4) mastering test creation and computer-based monitoring; 5)
creating and using pedagogical software (Schrackmann et al., 2008).

Improving the quality of training for master’s students is especially crucial, as they represent
the creative elite of an innovative society. For master’s programmes to meet expectations, several
pedagogical challenges must be addressed: 1) the scale of tasks students face, as they must master
many professional skills; 2) the diversity of students in terms of training backgrounds and ages; 3)
the unpreparedness of many students for various professional roles; 4) limited research capacity

Information technologies can help structure the learning process and bring it closer to global
standards (Kepser, 2009). These technologies follow specific patterns for information dissemination
and assimilation. This synthesis enables the development of open, intensive learning systems that
impact the content and process of education.

Thus, the teacher’s role shifts to managing student activities and facilitating interaction in an
interpersonal learning system. The teacher guides students from ignorance to knowledge, from
misunderstanding to understanding, and from dependence to independence. This approach
encourages students to share knowledge, skills, and experiences, while taking their personalities
into account (Boltuc, 2017).

As both subjects and objects of interaction with the teacher, students develop new
knowledge, skills, practical abilities, and personal qualities — not only in professional activities but
also in pedagogy. The teacher should emphasise the importance of a balanced approach to gathering
information from external sources. Only those with sufficient experience and knowledge can
properly assess the quality of information.
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4. Theoretical Principles of Using Al in Education

In the context of digital transformations in education, it is important to understand the key
concepts related to the use of advanced technologies. Artificial intelligence (Al) is generally defined
as a field of computer science that develops systems capable of performing tasks that typically
require human intelligence. These tasks include speech recognition, learning, planning,
decision-making, and problem-solving. In education, Al contributes to the development of new
approaches to organising the learning process. It helps provide personalised learning and optimise
teaching activities.

Digital learning tools are technological resources that help students acquire knowledge,
skills, and competencies. These tools include electronic resources, software solutions, online
platforms, and applications. Emphasis should be placed on Al-based digital educational tools,
which offer adaptive interaction with the learning content. They accommodate the individual needs
and characteristics of each student (Gurevych et al., 2020; Melnyk et al., 2019 ; Shahina, 2017;).

Indeed, Al is a powerful tool for personalising the learning experience. It adapts content to
students’ needs and supports the effective monitoring and analysis of educational processes.

One key application of Al in education is adaptive learning. This approach continuously
analyses student performance data, allowing automatic adjustments to the difficulty level and
content of learning materials. As a result, students benefit from a flexible and individualised
approach that helps them absorb knowledge more effectively. For example, Al-based platforms can
detect knowledge gaps and provide tailored tasks or explanations.

Another important area is automated assessment. Al reduces teachers’ workload and ensures
greater objectivity in grading. Algorithms are already used to evaluate tests and written
assignments. They also support formative assessment by analysing student behaviour within the
learning environment (Melnyk et al., 2019).

Al-powered tools such as intelligent chatbots and virtual assistants are increasingly
important. These systems can advise students, explain course material, answer common questions,
and manage class schedules. They significantly improve communication in education and make
information more accessible.

However, integrating Al into education also raises ethical and methodological challenges.
Key concerns include protecting students’ data, ensuring algorithm transparency, and avoiding
discrimination or bias in Al-driven decisions.

Al must follow clear standards governing data processing and protecting students’ rights.
Researchers and educators emphasise the need for professional teacher training to respond to digital
transformation (Gurevych et al., 2020).

The success of Al implementation in schools and universities depends on teachers’ ability to
use these tools effectively. Teachers must critically assess Al’s capabilities and develop necessary
digital skills.

In this regard, Al opens new possibilities for advancing education. It fosters a more flexible,
inclusive, and effective learning process. However, fully harnessing these technologies requires a
comprehensive approach. This includes developing legal frameworks and shifting pedagogical
thinking towards greater openness, collaboration, and technological literacy.

Al-based digital tools can be categorised into several key groups:

° Adaptive educational platforms adjust the content and sequence of learning materials
based on a student’s current knowledge, learning pace, and processing style. Examples of such
platforms include Knewton and Smart Sparrow.

° Intelligent tutors are specialised systems that simulate a teacher’s pedagogical role,
offering individual recommendations and tracking results and errors in real time.
o Recommendation-based learning systems analyse large amounts of educational data

(learning analytics), suggesting personalised learning paths and recommending resources, tasks, and
activities that best suit the student’s specific interests and needs.
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Integrating Al into the educational process brings several advantages. First, it allows for
personalised learning by considering the cognitive features and prior knowledge of each student. Al
also increases student motivation by creating a more interactive, flexible, and engaging learning
environment. Additionally, with educational data analytics, instructors can quickly identify learning
issues and adjust their teaching accordingly. Finally, the use of Al helps optimise time and resources
for students and teachers, reducing administrative costs and improving the overall efficiency of
learning (Kibik et al., 2022; Nerubasska & Maksymchuk, 2020; Nerubasska et al., 2020; Sheremet
et al., 2019).

Using Al and digital tools in master’s students’ education provides new opportunities to
transform traditional educational practices. However, it is necessary to conduct a thorough scientific
analysis to understand their benefits, limitations, and impact on students’ cognitive development.

5. Neurobiological Aspects of the Impact of Digital Technologies on Cognitive Processes

The active integration of digital technologies into graduate student training requires a
thorough examination of their impact on cognitive functions. Studying the neurobiological aspects
facilitates understanding how digital tools affect learning, memory, attention, thinking, and
motivation — all key elements of effective education.

The main cognitive functions used in learning are attention, memory, thinking, and
motivation. Attention helps focus on tasks, filter information, and manage cognitive resources.
Memory is involved in storing, recalling, and integrating knowledge. Thinking is responsible for
analysing information, solving problems, and making decisions. Motivation drives learning and
helps maintain interest and overcome challenges (Hashim et al., 2024).

Digital learning tools, especially those powered by Al, change how these cognitive functions
are activated and stimulated. For example, interactive platforms improve selective attention by
requiring quick responses to changing stimuli. Adaptive learning systems optimise memory by
tailoring learning content to each student’s level of knowledge. However, excessive information
load can cause cognitive overload, negatively impacting the efficiency of information processing
and decision-making.

Neuropsychological studies show that using digital technologies leads to functional and
structural changes in the brain. Prolonged use of multimedia educational platforms activates neural
networks related to visual-spatial processing and multitasking. On the other hand, the fragmented
attention characteristic of digital environments can hinder the development of deep analytical
thinking (Baradari et al., 2025).

Data from functional magnetic resonance imaging (fMRI) and electroencephalography
(EEG) show that interactive multimedia environments activate several brain regions (Ebrahimzadeh
et al., 2022). These include areas responsible for visual perception, motor planning, and encoding
new information — particularly the prefrontal and parietal areas. This activation enhances learning
effectiveness by supporting multisensory integration.

However, there is also a risk of cognitive overload. Excessive digital stimuli or poorly
structured content can strain the brain’s executive functions — such as attention control, impulse
regulation, and working memory — which may reduce learning outcomes. Some studies also report a
decrease in the depth of information processing. This is linked to rapidly scrolling and superficially
browsing content — a pattern shaped by the brain’s neuroplasticity and adaptation to shallow or
fragmented thinking (Sheremet et al., 2019).

Digital learning tools also influence the development of critical thinking and long-term
memory. For example, adaptive tests and gamified environments with augmented reality (AR)
elements activate the hippocampus and frontal lobes, which are crucial for knowledge
consolidation. At the same time, frequent reliance on Al-generated prompts may lower learners’
motivation and reduce activity in the brain’s reward system (Zhai et al., 2024).

As a result, integrating digital tools and Al into master’s students’ professional education
requires considering their neurobiological impact on cognitive functions. Understanding these
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processes helps improve learning effectiveness and avoids negative effects on students’ cognitive
health.

Thus, neuroscientific research highlights a dual effect of digital educational technologies.
When used properly, these technologies improve cognitive abilities and increase motivation.
However, excessive or unstructured use can cause cognitive distortions, emotional dependency, and
reduced metacognitive control. Therefore, integrating these tools into education requires a balanced
approach that accounts for individual developmental characteristics of learners at different stages of
education

6. AI-Powered Innovations in Professional Education of Master’s Students

Artificial intelligence (Al) is becoming a crucial tool in transforming the educational
process, particularly in master’s education. It enables the creation of new educational models that
personalise learning, enhance its effectiveness, and cater to the needs of each student. Al can be
integrated into all stages of education, from creating learning materials to tracking student progress
and refining teaching methods.

One key innovation is adaptive learning, which customises the educational process by
analysing students’ successes and challenges. Adaptive platforms use machine learning algorithms
to adjust the learning experience in real time, providing an individualised approach for each student.
This improves material retention and keeps students motivated, as the learning aligns with their
knowledge and needs (Sajja et al., 2024).

Another significant advancement is the analysis of educational data. This allows for the
collecting and processing vast arrays of information regarding students’ academic achievements. By
using Al to monitor and analyse results, educators can identify problems early in the learning
process and make necessary adjustments. Moreover, these tools can predict potential difficulties,
giving instructors the ability to intervene promptly.

Recent trends also include the use of Al-based virtual laboratories and simulators. These
provide master’s students the chance to conduct experiments and research in a safe, interactive
environment. Such tools allow students to complete practical tasks that are often difficult or
impossible to replicate in traditional learning settings. Virtual laboratories are particularly valuable
in fields such as engineering, medicine, and architecture, where students need to study complex
processes.

Intelligent tutors and recommendation systems are also noteworthy innovations. They
analyse student activity and suggest the most suitable content for further learning. These systems
not only help students reach their educational goals but also encourage engagement by providing
real-time feedback and personalised recommendations (Six, 2024).

Consequently, Al-based innovations offer new opportunities for personalisation,
interactivity, and adaptability in education. These tools improve the effectiveness of learning while
fostering deeper student engagement, enhancing practical skills, and developing critical thinking.
As a result, integrating Al technologies into master’s students’ education is essential for preparing
highly skilled professionals who can thrive in a dynamic global landscape.

7. Empirical Study on the Practical Implementation of Digital Tools in Master’s-Level

Education

This study involved 20 master’s students from Kyiv Polytechnic Institute (KPI) enrolled in
various specialisations. All participants actively used digital learning tools in their education. They
were selected using random sampling, while accounting for their experience working with different
platforms, software, and Al technologies within the learning process.

The research methods were as follows: (a) survey (a questionnaire with both open and
closed questions was used to explore students’ attitudes towards the use of Al and digital tools in
education); b) in-depth interviews (several students were interviewed to gain a more detailed
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understanding of their experiences); ¢) educational programme analysis (a document analysis was
conducted to assess how Al and digital tools are integrated into academic programmes).

Table 1. Assessing the use of digital tools and Al in professional education of master s students

Parameters/factors Percentage of Interpretation
respondents (N=20)

Use of adaptive learning platforms 85% Most students use adaptive platforms for
independent study and practice.

Intelligent tutors and chatbots 70% 70% reported positive experiences interacting with
chatbots and intelligent tutors.

Virtual laboratories 60% Used for practical tasks in arecas where real-world
experiments are not possible.

Interactive testing systems 90% 90% use these systems to assess their knowledge
in real time.

Personalised learning pathways 75% Most students said the systems help create

individualised learning paths.

Source: the authors’ own elaboration

Most respondents (85%) stated that adaptive learning platforms are a useful tool for
independent study. These platforms help tailor the learning process to individual needs and support
high achievement by focusing on personal progress.

Intelligent tutors and chatbots are used by 70% of students to obtain quick help with
academic tasks. They also enable user-friendly interaction with the system. However, some students
noted that chatbots sometimes struggle to answer complex questions or consider the full context of
assignments.

Virtual laboratories are used by 60% of students to conduct complex experiments that are
difficult to perform in real-life settings due to limited access to equipment. These tools are
especially valuable for students in technical fields such as engineering and physics. Still, some
students mentioned the need for more interactive and visually engaging virtual laboratories to
improve learning outcomes.

Interactive testing systems are used by 90% of respondents. These tools help students check
their knowledge in real time and receive immediate feedback. This keeps students engaged, as they
can instantly see their results.

Personalised learning programmes were identified as a key benefit by 75% of students.
These systems allow learners to choose topics and set their own learning pace based on their
preferences and current knowledge.

8. Recommendations for the Effective Use of Al in Professional Education

Implementing artificial intelligence (Al) in professional education requires a systematic
approach. This approach should take into account technical, pedagogical, ethical, and cognitive
aspects. Below are some practical recommendations for higher education institutions, educators,
edtech developers, and education policymakers.

Al technologies should enhance, not replace, traditional teaching methods. These tools need
to be integrated into the learning process based on curriculum goals, students’ skill levels, and
subject specifics. For example, adaptive platforms are well-suited for studying theoretical content,
while virtual simulators are ideal for practising hands-on skills (Battegazzorre et al., 2025).

One of the most important factors in using Al effectively is having well-trained educators.
Teachers should regularly participate in training sessions, workshops, and certification programmes.
This helps them gain the skills to use new digital tools and methods in their teaching
(Mikroyannidis et al., 2025).

Learning analytics tools enable real-time monitoring of student progress. They help identify
learning challenges and allow instructors to adapt content to meet individual needs. These systems
must be implemented with strict attention to data privacy and protection regulations.
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Al-powered tools should be designed in accordance with cognitive science principles.
Poorly planned gamification, constant digital stimulation, or cognitive overload can harm student
focus and learning outcomes. Interfaces should promote meaningful information processing and
support cognitive engagement.

Al technologies must also be inclusive (Zowghi & Bano, 2024). They should address the
needs of students with disabilities. Voice assistants, smart subtitles, and navigation tools can
significantly improve access to learning. It is also essential to ensure that all students have equal
access to digital resources, regardless of their social or geographic background.

An ethical framework for the collection, processing, and use of educational data is essential.
Students need to understand how algorithms function, how personalised recommendations are
created, and what data is collected. Transparency and accountability in algorithm design must
become a standard practice.

Successful Al integration in education requires collaboration across disciplines. Experts in
pedagogy, IT, psychology, cognitive science, and specific professional fields must work together.
This cooperation supports the creation of flexible, adaptive, and content-rich learning solutions.

Once Al systems are in place, their impact should be assessed regularly. Evaluation should
focus on student performance, motivation, critical thinking, and autonomy (Vieriu & Petrea, 2025).
These findings should guide the improvement of both Al technologies and instructional methods.

Effective use of Al technologies in professional education requires more than just
infrastructure; a coherent pedagogical, ethical, and cognitive strategy must also be developed. Only
by blending digital tools with human-centred teaching can one build an innovative and productive
educational environment.

9. The Role of Al-Driven Educational Innovations in Enhancing Professional

Education of Master’s Students

In contemporary education, integrating artificial intelligence (Al) technologies is essential
for enhancing the professional education of master’s students. These technologies change how
teachers and students interact and introduce new ways to acquire knowledge, develop critical and
analytical skills, and foster independent decisions-making.

Al-based tools, such as intelligent learning systems, adaptive platforms, automated analysis
of learning outcomes, and virtual assistants, enable personalised learning. This approach considers
each student’s individual pace, cognitive traits, and prior knowledge. This is particularly significant
for master’s students, who possess greater academic autonomy and benefit from flexible,
research-oriented support.

Al also enhances professional training by facilitating the development of practical skills
through real-world scenario modelling, simulation exercises, digital laboratories, and analytical
dashboards. For instance, aspiring specialists in fields such as management, psychology, pedagogy,
medicine, or IT can gain experience in environments that closely replicate their prospective
workplaces (Baradari et al., 2025).

Moreover, the integration of Al into curricula cultivates the development of essential
21%-century skills among master’s students, including digital literacy, innovative thinking,
proficiency in big data, and foundational knowledge of machine learning. Acquiring these
competencies enhances their competitiveness in the labour market.

Therefore, the integration of Al-driven educational innovations represents a strategic priority
for the advancement of higher education. It enhances the quality of learning while promoting
professional mobility, adaptability, and resilience of master’s students in response to the challenges
of the digital economy and the global knowledge market.

10. Conclusions

Therefore, this article demonstrates that the integration of artificial intelligence (Al) and
digital tools into the educational process represents one of the most promising directions in
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contemporary education. These technologies play a significant role in enhancing the quality of
education and support students’ cognitive development by enabling the personalisation of learning
materials to respond to individual needs.

A detailed analysis of neurobiological aspects indicates that digital tools, particularly those
powered by Al, exert a significant influence on cognitive processes, including attention, memory,
and reasoning. Interaction with these technologies promotes neuroplasticity, creating opportunities
to accommodate individual learning styles and to develop personalised learning strategies.
However, this also highlights the need to manage students’ cognitive load carefully to prevent
overload and ensure effective information retention.

One of the most important advantages of using Al in education is the ability to personalise
the learning process. Al systems can observe student progress, adjust learning paths, and provide
recommendations for further study. This adaptive approach improves the effectiveness of learning,
and contributes to enhancing the professional qualifications of graduate students.

Practical examples of virtual laboratories, simulators, and interactive learning environments
demonstrate that these tools greatly enrich the educational experience. They allow students to
engage in realistic professional scenarios within safe and accurately simulated environments.
However, integrating these tools requires addressing several challenges. These include ensuring
equal access to technology, following ethical standards for Al use, and supporting instructors in
mastering new digital tools.

To use Al technologies effectively in the professional education of master’s students, it is
essential to ensure that teachers are properly trained. Educational programmes should be developed
to reflect technological advancements, and students should have access to the necessary resources
for independent work with digital tools. The implementation of intelligent learning systems should
be balanced and introduced gradually, taking into account the specifics of each subject and the
individual needs of students.

The use of Al in professional education is not merely a technical issue. It also represents a
social challenge. Moreover, it requires a shift in educational paradigms and a comprehensive
approach to developing infrastructure, curricula, and teaching strategies. Future research should
focus on how these technologies influence professional development and how teaching methods can
be refined to use Al effectively, without harming students’ mental or cognitive health.

The study found that using Al technologies in education opens new opportunities. These
include personalised learning, optimising educational processes, and developing digital skills.
Digital tools, including adaptive platforms and intelligent tutors, positively affect cognitive
processes by enhancing attention, improving information retention, and supporting metacognition.

Neurobiological research reveals that intensive use of interactive digital environments
changes neural activity patterns, especially in brain areas involved in decision-making, attention
control, and emotion regulation.

Given this, integrating Al-based innovations into the professional education of master’s
students is essential. These technologies improve knowledge acquisition and help develop key
21%-century skills, namely, analytical thinking, digital literacy, and creativity.

Innovative educational approaches create a flexible and adaptive learning environment. This
prepares students to meet the demands of a rapidly changing professional world.

Therefore, Al-driven intellectualisation of education plays a crucial role in modernising
higher education institutions and boosting their competitiveness in the digital transformation era.

In conclusion, the successful use of Al technologies in the professional education of
master’s students improves the quality of education and fosters the development of new
competencies. These skills are essential for succeeding in today’s highly technological environment.

221



BRAIN. Broad Research in December 2025
Artificial Intelligence and Neuroscience Volume 16, Issue 4

References

Baradari, D., Kosmyna, N., Petrov, O., Kaplun, R., & Maes, P. (2025). NeuroChat: A neuroadaptive
Al chatbot for customizing learning experiences. arXiv. https://arxiv.org/abs/2503.07599

Battegazzorre, E., Gino, B., Strada, F., Kapralos, B., Dubrowski, A., Lamberti, F., & Bottino, A.
(2025). Enhancing difficult airway management training: The role of virtual reality and
adaptive learning. Virtual Reality, 29, 22. https://doi.org/10.1007/s10055-025-01105-4

Boltuc, P. (2017). From the editor. APA Newsletter on Philosophy and Computers, 16(2), 1.
https://cse.buffalo.edu/~rapaport/Papers/ComputersV16n2.pdf

Bykov, V., Spirin, O., & Pinchuk, O. (2017). Problemy ta zavdannia suchasnoho etapu
informatyzatsii osvity [Challenges and objectives of the current stage of education
informatisation]. In V. Kremen (Ed.), Naukove zabezpechennia rozvytku osvity v Ukraini:
aktualni problemy teorii i praktyky (do 25-richchia NAPN Ukrainy) [Scientific support for
advancing education in Ukraine: Key issues in theory and practice], 191-198. Sam.
https://lib.iitta.gov.ua/id/eprint/709026/

Ebrahimzadeh, E., Saharkhiz, S., Rajabion, L., Oskouei, H. B., Seraji, M., Fayaz, F., Saliminia, S.,
Sadjadi, S. M., & Soltanian-Zadeh, H. (2022). Simultaneous
electroencephalography—functional magnetic resonance imaging for assessment of human
brain function. Frontiers in Systems Neuroscience, 16, 934266.
https://doi.org/10.3389/fnsys.2022.934266

Gurevych, R., & Kademiia, M. (2008). Informatsiino-telekomunikatsiini tekhnolohii v profilnomu
navchanni silskykh shkoliariv [Information and communication technologies in the
specialised education of rural students]. Psykholoho-pedahohichni problemy silskoi shkoly
[Psychological and Pedagogical Problems of Modern School], 25, 35-42.
http://nbuv.gov.ua/UJRN/Ppps_2008 25 7

Gurevych, R. S., Shakhina, I. Y., & Podzygun, O. A. (2020). Google Classroom as an effective tool
of smart learning and monitoring of students’ knowledge in vocational schools.
Informatsiyni tekhnolohiyi i zasoby navchannya [Information Technologies and Learning
Tools], 79(5), 59-72. https://doi.org/10.33407/itlt.v7915.3651

Hashim, S. N. A., Ismail, A. F. M. F., Nordin, M. N., Ab Chani, M. A., Lupti, N. M., & Abbas, M.
S. (2024). Al-driven adaptive learning systems: Transforming curriculum delivery in
education. Nanotechnology Perceptions, 20(6), 45-60.
https://nano-ntp.com/index.php/nano/article/view/3703

Judrups, J. (2016). Knowledge management and e-learning integration model (KMELI). In S.
Hammoudi, L. Maciaszek, M. M. Missikoft, O. Camp, & J. Cordeiro (Eds.), Proceedings of
the 18th International Conference on Enterprise Information Systems (ICEIS 2016), I,
588-593. SCITEPRESS - Science and Technology Publications.
https://www.scitepress.org/papers/2016/59162/59162.pdf

Kartashova, L. (2018). Sylabus navchalnoi dystsypliny “Tsyfrovi tekhnolohii iak efektyvnyi
instrument orhanizatsii naukovoho doslidzhennia” [A syllabus on digital technologies as an
effective tool for organising research] [Syllabus]. State Institution of Higher Education
University of Educational Management.
https://lib.iitta.gov.ua/Cunadyc_Iludposi_texnosnorii.pdf

Kepser, M. (2009). Massenmedium Computer: Ein Handbuch fiir Theorie und Praxis des
Deutschunterrichts [Mass medium computer: A handbook for the theory and practice of
German teaching]. D-Punkt Bad.
https://media.suub.uni-bremen.de/bitstream/elib/4043/1/00010583.pdf

Kibik, O., Taran-Lala, O., Saienko, V., Metil, T., Umanets, T., & Maksymchuk, I. (2022). Strategic
vectors for enterprise development in the context of the digitalization of the economy.
Postmodern Openings, 13(2), 384-395. https://doi.org/10.18662/po/13.2/460

Melnyk, N., Bidyuk, N., Kalenskyi, A., Maksymchuk. B., Bakhmat, N., Matviienko, O.,
Matviichuk, T., Solovyov, V., Golub, N., & Maksymchuk, 1. (2019). Modely y

222



S. Yashchuk, Y. Kolisnyk-Humeniuk, T. Shvets, V. Shunkov, D. Kuiavets, S. Gvozdii, & B. Maksymchuk - Using A
Technologies and Digital Learning Tools in Professional Education of Master s Students: Neuroscientific Aspects and
Educational Innovations

orhanyzatsyone osobyne profesyonalne obuke vaspytacha u pojedynym zemsama Evropske
Unyje y u Ukrajyny [Models and organizational characteristics of preschool teachers’
professional training in some EU countries and Ukraine]. Zbornik Instituta za pedagoska
istrazivanja  [Journal of Institute for Educational Research], 57/(1), 46-93.
https://doi.org/10.2298/Z1P11901046M

Melnyk, Ya., Drapak, H., Sverdlyk, Z., Tsilyna, M., Varenko, V., & Boichuk, N. (2021). Experience
of theory and practice of the process of implementing information technologies in the
educational environment. IJCSNS International Journal of Computer Science and Network
Security, 21(4), 75-79. http://paper.ijcsns.org/07 book/202104/20210411.pdf

Mikroyannidis, A., Ekuban, A., Kwarteng, J., & Domingue, J. (2025). Best practices for the
responsible adoption of generative Al in higher education. Proceedings, 114(1), Article 6.
https://doi.org/10.3390/proceedings2025114006

Nerubasska, A., & Maksymchuk, B. (2020). The demarkation of creativity, talent and genius in
humans: A systemic  aspect.  Postmodern  Openings, 11(2),  240-255.
https://www.lumenpublishing.com/journals/index.php/po/article/view/2625

Nerubasska, A., Palshkov, K., & Maksymchuk, B. (2020). A systemic philosophical analysis of the
contemporary society and the human: New potential. Postmodern Openings, 11(4), 275-292.
https://doi.org/10.18662/po/11.4/235

Petko, D., Mitzlaff, H., & Knisel, D. (2007). ICT in Primarschulen: Expertise und
Forschungsiibersicht [ICT in primary schools: Expertise and research overview]. PHZ.
https://www.phsz.ch/fileadmin/user upload/Forschung-Entwicklung/Dateien/petko_mitzlaff
_knuesel 2007 _ict_in_primarschulen_expertise.pdf

Sajja, R., Sermet, Y., Cikmaz, M., Cwiertny, D., & Demir, 1. (2024). Artificial intelligence-enabled
intelligent assistant for personalized and adaptive learning in higher education. Information,
15(10), 596. https://doi.org/10.3390/info15100596

Schrackmann, I., Kniisel, D., Moser, T., Mitzlaff, H., & Petko, D. (2008). Computer und Internet in
der Primarschule. Theorie und Praxis von ICT im Unterricht mit 20 Videobeispielen auf
zwei DVDs [Computers and the Internet in primary school: Theory and practice of ICT in
the classroom with 20 video examples on two DVDs]. Sauerlinder.
https://www.pedocs.de/volltexte/2012/6970/pdf/Schrackmann_u.a. 2008 Computer und In
ternet_in_der Primarschule.pdf

Shahina, I. Y. (2017). Orhanizatsiia osvitnoho protsesu z vykorystanniam elektronnykh
navchalno-metodychnykh kompleksiv dlia pidhotovky fakhivtsiv z kompiuternykh
tekhnolohii [Organisation of educational process using electronic educational-methodical
complexes for preparation of computer technologies specialists]. Informatsiyni tekhnolohiyi i
zasoby navchannya [Information Technologies and Learning Tools], 58(2), 141-154.
https://doi.org/10.33407/itlt.v58i2.1568

Sheremet, M., Leniv, Z., Loboda, V., & Maksymchuk, B. (2019). Stan sformovanosti
smart-informatsiynoho kryteriyu hotovnosti fakhivtsiv do realizatsiyi inklyuziyi v osviti
[The development level of smart information criterion for specialists’ readiness for inclusion
implementation in education]. Informatsiyni tekhnolohiyi i zasoby navchannya [Information
Technologies and Learning Tools], 72, 273-285.
https://journal.iitta.gov.ua/index.php/itlt/article/view/2561

Six, N. (2024). MIA Seconde: a I’heure de ChatGPT, le tuteur sous intelligence artificielle de
I’éducation nationale est-il déja obsoléte? [MIA Seconde: In the era of ChatGPT, is the
national education system’s artificial intelligence tutor already obsolete?]. Le Monde.
https://www.lemonde.fr/pixels/article/2024/10/29/mia-seconde-a-1-heure-de-chatgpt-le-tuteu
r-sous-intelligence-artificielle-de-1-education-nationale-est-il-deja-obsolete 6364449 44089
96.html

Vieriu, A. M., & Petrea, G. (2025). The impact of artificial intelligence (Al) on students’ academic
development. Education Sciences, 15(3), 343. https://doi.org/10.3390/educscil 5030343

223



BRAIN. Broad Research in December 2025
Artificial Intelligence and Neuroscience Volume 16, Issue 4

Zhai, C., Wibowo, S., & Li, L. D. (2024). The effects of over-reliance on Al dialogue systems on
students’ cognitive abilities: A systematic review. Smart Learning Environments, 11, 28.
https://doi.org/10.1186/s40561-024-00316-7

Zowghi, D., & Bano, M. (2024). Al for all: Diversity and inclusion in Al. Al Ethics, 4, 873-876.
https://doi.org/10.1007/s43681-024-00485-8

224



