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Abstract. The rapid development of artificial intelligence (AI) is transforming 
higher education from a traditional mode of information distribution to an intelligent, 
adaptive, and self-renewing system. In this paper, we analyze the evolution of 
paradigms of education in the so-called “presingularity era” when AI has attained a 
high level of capability and when final decisions are still made by humans. The goal 
is to construct a digital learning model for higher education using the theoretical bases 
of neuroeducation, brain-based learning and AI-based cognition. The methodology of 
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the work is based on a methodical analysis of scientific publications, international 
strategic documents and domestic experience, integrated with a qualitative approach 
and grounded Theory. The analysis considers the evolution of educational models from 
“Education 1.0” to “Education 6.0”, emphasizing a transition from a teacher-centered 
system to an anthropo-digital synergy where the learner is a subject of coevolution 
and the teacher acts as a cognitive partner in collaboration with AI. This study also 
provides insights into the relationships among neuroeducation, brain-based learning 
and AI-based cognition. Cognitive load theory is used to explain how AI reduces the 
intrinsic load, limits the extraneous load and increases the germane load. The risks 
of AI cognition, such as weakening cognitive activity, fragmented attention and AI 
dependence, are also identified. The suggested paradigm combines neuroplasticity, 
brain-based learning, cognitive load optimization and AI cognition into a single model 
in which AI supports human thinking but does not replace it. The results have theoretical 
and practical consequences for educational science and the digital transformation of 
higher and postgraduate education in Kazakhstan (Smart.EDU).
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Аннотация. Мақалада жасанды интеллекттің (АІ) қарқынды дамуы жоға-
ры білім беруді ақпаратты таратудың дәстүрлі режимінен интеллектуалды, бей-
імделгіш және өзін-өзі жаңартатын жүйеге айналдыруда. Бұл мақалада біз АІ 
жоғары деңгейдегі мүмкіндіктерге жеткен және соңғы шешімдерді адамдар әлі 
де қабылдайтын «сингулярлыққа дейінгі дәуір» деп аталатын білім беру парадиг-
маларының эволюциясын талдаймыз. Мақсат жоғары білім беруде нейробілім 
берудің, миға негізделген оқытудың және АІ-танымның теориялық негіздерін 
пайдалана отырып, нейроцифрлық оқыту моделін құру. Жұмыстың әдіснамасы 
ғылыми басылымдардың, халықаралық стратегиялық құжаттардың және отан-
дық тәжірибенің әдіснамалық талдауына негізделген, сапалық тәсілмен және не-
гізделген теориямен біріктірілген. Талдау білім беру модельдерінің «Білім 1.0»-
ден «Білім 6.0»-ге эволюциясын қарастырады, педагогке бағытталған жүйеден 
антропо-цифрлық синергияға ауысуды баса көрсетеді. Білім алушы бірлескен 
эволюцияның субъектісі болып табылады, ал педагог АІ-мен бірлесіп когни-
тивті серіктес ретінде әрекет етеді. Зерттеу сонымен қатар нейробілім беру, миға 
негізделген оқыту және АІ-таным арасындағы байланыс туралы түсінік береді. 
Когнитивті жүктеме теориясы АІ-мен ішкі жүктемені қалай азайтатынын, сы-
ртқы жүктемені қалай шектейтінін және қосымша жүктемені қалай арттыра-
тынын түсіндіру үшін қолданылады. Сондай-ақ, АІ-танымның когнитивті бел-
сенділіктің әлсіреуі, фрагменттелген зейін және АІ тәуелділік сияқты қауіптері 
анықталған. Ұсынылған парадигма нейропластикалықтықты, миға негізделген 
оқытуды, когнитивті жүктемені оңтайландыруды және АІ танымдықты АІ-мен 
тұлғаның ойлауын қолдайтын, оны алмастырмайтын бірыңғай модельге бірік-
тіреді. Алынған нәтижелер білім беру ғылымы мен Қазақстандағы жоғары және 
жоғары оқу орнынан кейінгі білім берудің цифрлық трансформациясы үшін тео-
риялық және практикалық салдарға әкеледі (Smart.EDU).
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Аннотация. В статье исследуются быстрое развитие искусственного ин-
теллекта (АІ) трансформирует высшее образование из традиционного способа 
распространения информации в интеллектуальную, адаптивную и самообнов-
ляющуюся систему. В данной работе анализируется эволюция парадигм обра-
зования в так называемую «предсингулярную эпоху», когда АІ достиг высоко-
го уровня возможностей, а окончательные решения по-прежнему принимаются 
людьми. Цель состоит в построении нейро-цифровой модели обучения в выс-
шем образовании с использованием теоретических основ нейрообразования, об-
учения на основе работы мозга и АІ-когниции. Методология работы основана 
на методическом анализе научных публикаций, международных стратегических 
документов и отечественного опыта, интегрированном с качественным подхо-
дом и обоснованной теорией. Анализ рассматривает эволюцию образовательных 
моделей от «Образования 1.0» до «Образования 6.0», подчеркивая переход от 
системы, ориентированной на преподавателя, к антропо-цифровой синергии, 
где обучающийся является субъектом коэволюции, а преподаватель выступает 
в качестве когнитивного партнера в сотрудничестве с AI. Исследование также 
позволяет понять взаимосвязь между нейрообразованием, обучением на осно-
ве работы мозга и когнитивными функциями AI. Теория когнитивной нагрузки 
используется для объяснения того, как AI снижает внутреннюю нагрузку, огра-
ничивает внешнюю нагрузку и увеличивает релевантную нагрузку. Также выяв-
лены риски когнитивных функций AI, такие как ослабление когнитивной актив-
ности, фрагментация внимания и зависимость от AI. Предложенная парадигма 
объединяет нейропластичность, обучение на основе работы мозга, оптимизацию 
когнитивной нагрузки и когнитивные функции AI в единую модель, где AI под-
держивает человеческое мышление, а не заменяет его. Полученные результаты 
имеют теоретические и практические последствия для педагогической науки и 
цифровой трансформации высшего и послевузовского образования в Казахстане 
(Smart.EDU). 

Ключевые слова: Технологическая сингулярность, нейро-цифровое об-
учение, нейрообразование, обучение на основе работы мозга, AI -когниция, тео-
рия когнитивной нагрузки
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Introduction.
At the present stage, the development of the education system is considered 

closely connected with the concept of technological singularity. The rapid development 
of AI has had a very large impact on the existing sphere of society, including education. 
Owing to this, education began to move from the traditional model of information 
delivery to an intelligent, independent and adaptive system. Standard knowledge of an 
industrial nature is gradually losing its importance, and new approaches are coming to 
replace it on the basis of joint development and wisdom. Previously, the system was 
based on the accumulation of documentary data, but its limitations are clearly visible. 
AI can perform the functions of processing, analyzing, and synthesizing information 
itself. Therefore, the content and methods of education need to be revised. In the 
works of Vernor Vinge and Ray Kurzweil, technological singularity is described as 
a hypothetical stage in which AI surpasses human intelligence (Luksha, 2025). The 
present title is referred to in the scientific literature as the “presingular era”. At this 
stage, AI has not yet become a fully autonomous system, although it has reached a high 
level. The labor market is also changing. Nevertheless, the decision is still made by a 
person, and this has a large weight. At this point, one question becomes relevant: will 
AI limit human capabilities or open the way to a new civilizational stage? There is no 
unambiguous answer to it. Therefore, the impact of AI on human potential is considered 
from a double point of view: whether it is an extender or a deterrent. Such changes 
are already felt, so it is advisable to systematically analyze them from a scientific 
point of view and prepare them in advance in the fields of education, economics, and 
management.

The idea of developing a singularity has been attributed to a number of 
researchers. One of the first to note the progressive character of technical advancement 
was John von Neumann (Acuña, 2021). In the footsteps of I. J. Goode’s notion of an 
“intellectual explosion” (Good, 1966) that described the potential of AI to enhance 
itself. Vernor Vinge defined singularity as a qualitative turning point in human 
civilization (Vinge, 2008). However, Ray Kurzweil associated it with the exponential 
increase in technology development and suggested real-time projection (Kurzweil, 
2005). The concept of singularity has developed at the confluence of scientific and 
philosophical perspectives and has become an important component of modern 
technology discourse. It is better preserved in John von Neumann’s opinions about 
this in his obituary of Stanislav Ulam in 1957 than in his own work (Ulam, 1980). The 
gradual nature of technological advancement is emphasized, as the growth of humans 
is approaching a specific boundary. This notion is clarified by analogy with the concept 
of singularity in physics. Whatever the limit at which the law of space and time alters, 
the same qualitative shift in human history can be brought about by technological 
growth. Later, J. Hood had this thinking. He went on with his task. He developed 
idea of “intellectual explosion” on the basis of the self-improvement of AI. From this 
perspective, intelligent systems can recursively develop themselves and lead to very 
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fast intelligence growth.
The concept of singularity has been systematized in a unique way by Vernor Vinge 

(Vinge, 2017). This phenomenon he connected with the arrival of superintelligence 
and the “intellectual explosion”. He considered it a qualitative boundary in the history 
of mankind. In his latest publications, Vinge paid more attention to the integration 
of human intelligence and machine intelligence. In this sense, singularity began to 
be understood not as a solely technological transformation but as a product of the 
connection between man and technology. This means a change in the social and 
cognitive system. Singularity was popularized in the broader scientific community 
by Kurzweil (Kurzweil, 2026). He said that technology advancement is exponential, 
and could have occurred approximately 2045. Kurzweil predicts that the development 
of AI will go hand-in-hand with biotechnology and human-machine fusion, thus 
enhancing human cognition. This view enables us to understand singularity not only 
as a technological event but as a time of evolution of the planet. It reflects the phrase of 
Pierre Teilhard de Chardin “Omega Point” (de Chardin, 2021). Therefore, singularity 
is a notion of an evolutionary process emerging from the merging of different scientific 
and philosophical concepts. However, today’s science has not adopted it as a universal 
model. This statement cannot encompass the complexity of technical and social 
development. Thus, singularity in this study is not a speculative one-time event but a 
continual and complicated process of human growth. It is not only a mirror of the future 
but also of the transformation that is occurring now (Cunningham, 2019). This method 
provides a way to look at the development of AI, which intensified significantly after 
2020, from a broad evolutionary perspective. In contemporary scientific and public 
discussions, word singularity is often connected with the notion of superintelligence 
and an “intellectual explosion”. However, that is not the whole of its nature. The 
increasing complexity and restriction of human control were also features of earlier 
historical times.

With the development of technology, the introduction of neuroscience into 
education is also deepening. Brain-computer interfaces are considered the next stage 
of neurolearning. In the future, people can interact with digital content directly on a 
neurophysiological level. Such systems measure brain activity and provide feedback at 
the same time. AI systems can control the level of human attention and independently 
adjust the complexity of the material. This reduces excessive cognitive load. Intelligent 
systems that consider emotions are also being developed. For example, they could 
control anxiety, consolidate attention and direct themselves to adapt to learning. 
Independent neuroscience-based technologies are transforming education into a more 
flexible system (Goodwin, 2022).

The rapid development of AI has a deep impact on all spheres of society, 
especially education. Education is moving from a traditional model of information 
delivery to an intelligent, independent and adaptive system. Since AI itself can process, 
analyze and synthesize information, the limitations of the former system based on the 
accumulation of documentary data are clearly visible. In this regard, there is a need 
for a radical review of the content and methods of education. Today’s period is called 
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the “era before singularity” in the scientific literature: Although AI has reached a high 
level, the decision is still made by man. It is at this point that the double question 
of whether AI is an extender or a deterrent to human potential becomes relevant. A 
systematic analysis of these changes from a scientific point of view and a preliminary 
preparation of the areas of education, economics and management have become urgent 
tasks. For Kazakhstan, this relevance is due to the digital transformation of higher and 
postgraduate education (“Smart.EDU” direction) is directly related. Development of 
a neuro-digital learning model for higher education through a systematic analysis of 
the transformation of educational paradigms in the era of singularity, the conceptual 
foundations of neuroeducation and learning, and international and domestic experience. 
Our six research questions are as follows:

RQ1: Will AI limit human capabilities or pave the way for a new civilizational 
stage?

RQ2: How have educational paradigms been transformed to meet the demands 
of society and the development of technology?

RQ3: How are the areas of neuroeducation, brain-based learning, and AI related 
and why are they separated?

RQ4: How can the cognitive load (internal, excessive, useful) be effectively 
balanced in AI-supported learning?

RQ5: Will AI support a person’s thinking, or will it make him or her dependent 
on it?

RQ6: What learning model that combines neuroscience, cognitive psychology 
and AI can meet the requirements of modern education?

The scientific novelty of the study consists of the reconceptualization 
of technological singularity not as a single future event, but as a continuous, 
multidimensional evolutionary process already in progress, which makes it possible 
to consider the development of artificial intelligence in education in the broad 
evolutionary environment of human cognition rather than in a narrow technological 
environment. On this basis, the study systematizes the evolution of educational 
paradigms from “Education 1.0” to “Education 6.0” and substantiates the regular 
transition from a teacher-centered model to an anthropo-digital synergy, in which the 
learner becomes a subject of coevolution and the teacher a cognitive partner acting 
together with AI. Neuroeducation, brain-based learning and AI-based learning are 
integrated and differentiated for the first time in a common analytical framework by 
their goals, scientific foundations, methods and dangers, and cognitive load theory is 
employed to characterize AI-supported learning to demonstrate how AI can decrease 
the intrinsic load, increase the germane load and constrain extraneous load while 
generating hazards such as cognitive offloading, attention fragmentation and AI 
dependency. The main contribution is an original neuro-digital learning model that 
combines neuroplasticity, brain-based learning, cognitive load optimization and AI 
cognition into a single anthropo-digital pedagogical system based on the principle 
of AI complementing and reinforcing human thinking, not replacing it, thus turning 
the learner from a passive user of the digital environment into an active subject who 
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manages his/her own cognitive development. The theoretical and practical value of the 
study is also increased by the application of the model to the digital transformation of 
higher and postgraduate education in Kazakhstan (Smart.EDU).

Materials and methods.
Research methodology 
The methodological basis of the study is a systematic analysis of scientific 

publications, international strategic documents and domestic experience in the 
transformation of educational paradigms, neuroeducation and teaching in the era 
of singularity, and digital transformation in higher education. Such an analysis is 
aimed at identifying the scientific and theoretical foundations of the digitalization of 
the educational environment, as well as a comparative study of foreign and national 
approaches. To achieve this goal, methods of a qualitative methodological approach 
and grounded theory are used. (Turner, 2021). This approach allows one to construct a 
conceptual model from empirical data on the basis of systematic analysis. The proposed 
methodology consists of five stages aimed at developing a model of neuro-digital 
learning in higher education and identifying and analyzing the conceptual foundations 
and international and domestic experience. These stages are described in Fig.1 and 
presented as a practical example. 

Fig. 1. Applied research methodology

Figure 1 presents the methodological basis for the development of a neuro-digital 
learning model. It shows a five-step research process that combines theoretical analysis, 
conceptual synthesis, comparative analysis, model construction and interpretation of 
its application to higher education. Additionally, in the literature review, we identified 
the advantages and disadvantages of the Education 6.0 model (Table 1).

Research has also influenced these changes. They allowed us to take a different 
look at the learning process and paved the way from pedagogically oriented models 
to student-oriented paradigms. In addition, technological progress has changed the 
content and format of education. This has created new opportunities for personalization, 
expansion, and flexible organization of training. As a continuation of these changes, 
the concept of “Knowledge 6.0” was formed. This model characterizes the education 
system both in the present and in the future. Its main features are high-level 
personalization; immersive learning; and the wide use of new technologies such as 
AI, IoT, and blockchain (Gandawa, 2026; Gandawa, 2025). Such a “smart evolution” 
is carried out through high-quality technological programs and takes the education 
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system to a new level. 
Table 1. Advantages and disadvantages of the Education 6.0 model

Advantages Disadvantages
Through high-level personalization of AI and data 
analytics, the ability of each student to form an individual 
learning trajectory is expanded.

Data security and privacy risks exacerbate 
the problems of collecting large amounts of 
student data, protecting personal data, ethical 
use of data, cybersecurity, there is a need 
to implement the principle of “privacy by 
design”.

The integration of technology and the human factor in the 
educational process, AI, Big Data and neurotechnologies 
are combined with supporting human cognitive and social 
development.

Ethical issues and personality the balance of 
technology risks that technology is not seen 
as an end, but as a means, and that humanistic 
values may be weakened.

Support for continuing education the education system will 
focus on continuous training and retraining.

Effects on psychological well-being increased 
digital workload, the influence of AI tools 
on motivation, and an increase in stress and 
emotional distress.

Experiential and real - life oriented learning the integration 
of theory and practice on the basis of experiential learning 
is enhanced.

Digital inequality inequality of infrastructure 
and resources, an increase in the gap between 
students.

The development of metacritics develops critical thinking, 
adaptability, self-regulation and the ability to solve 
complex problems.

The negative effects of generative AI are 
reduced cognitive effort, dependence on ready-
made responses, and the risk of weakening 
critical thinking skills.

Inclusive and accessible educational opportunities digital 
technologies provide a wide range of access to education, 
which reduces geographical and physical restrictions.

The complication of the role of a teacher is 
the merger of the roles of a facilitator, mentor, 
analyst, an increase in the professional load, 
the need for continuous acquisition of new 
competencies.

Data-based management and decision-making it is possible 
to improve the quality of education through the analysis of 
learning outcomes.

The risk of hyper personalization is a 
weakening of the common educational base, 
fragmentation of educational content, a 
decrease in social cohesion.

“Education 6.0” is not only the continuation of the previous models or just 
another new version. It is a wider and more systematic approach to the overall 
development of the individual. Here, education is not a matter of giving out 
information. The emphasis is on leadership, entrepreneurship, critical thinking and 
the development of a personality designed to cope with future change. Nontraditional 
thinking, new ideas and innovative activities are important. In this model, the use of 
advanced technology plays a main role. However, technology is considered only as a 
tool, and in its application, it is considered important to respect the principles of ethics 
and sustainable development. This favor the social responsibility of the student and 
develops the ability to adapt to a changing environment

Results. 
Educational models are constantly evolving. They are also subject to change 

with a changing society. If the economy is refreshed, new technology is introduced, or 
people’s values move, and then education, the style and the content of its instruction 
become clear. At any stage of the education system, it was possible to prepare a 
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competitive specialist that society needed. Consequently, learning theories have also 
changed, with a focus on providing people with the knowledge, skills and competences 
needed to address complex social challenges. The old system, gained through the 
industrial revolution, was based on a fixed curriculum, the leading role of a teacher 
and a rigorous evaluation. It is designed primarily for the training of skilled personnel 
for manufacturing. Society needed something else later. The theories of learning have 
evolved, the pedagogical method has been reformed, different technologies have 
become widespread and the economy has gradually shifted to a knowledge-based 
paradigm. These developments called for the reform of the school system (Shaji, 
2025). A stepwise evolution was developed from the “Education 1.0” model, where the 
teacher plays a key role in the “Education 6.0” model, where the student is an active 
participant (Fig. 2). Figure 2 describes the evolution of educational paradigms from 
“Education 1.0” to “Education 6.0”.

Fig. 2. Evolution of educational models

The development of educational models does not stop with changes in the 
content and methods of training. It is aimed at identifying and revising the role of the 
student in the process. The “Education 1.0” model, which was formed at the beginning 
of the XX century under the influence of the industrial revolution, relied on strict 
discipline, standardized content and conveyor logic. At that time, the learner was often 
considered a passive person who received ready-made information. The main goal of 
the system is to train the personnel needed by industry. However, over time, this model 
began to be criticized since it did not consider the personality, interests and thinking 
of a person. During this period, scientists such as John Dewey, Jean Piaget, and Lev 
Vygotsky reported that learning should be based on experience, personal development 
and social interaction. Thus, the idea was formed that knowledge is not transmitted 
ready-made but is actively compiled by a person himself. By the middle and end of the 
XX century, the amount of data related to the analysis of educational results increased, 
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and the internet became widespread. This influenced the formation of the “Education 
2.0” model. Although elements of personalization were introduced during this period, 
the main role of the teacher in teaching remained. Even if the technology was used, it 
did not radically change the learning system.

At the beginning of the XXI century, the development of digital technologies 
and the spread of constructivist theories paved the way for the “Knowledge 3.0” model. 
In this model, more attention was given to the interests of the student and the individual 
educational trajectory. However, excessive emphasis on personalization in some cases 
weakens the skills of communication between people. After that, the “Education 
4.0” model was formed. Joint reading, problem-oriented tasks and the application of 
knowledge in a life situation came to the fore here. However, too much attention to 
a specific practical skill inhibits the full development of metacritics. To reduce this 
limitation, the “Education 5.0” model began to be developed. It focuses on personal 
development, creativity, critical thinking, innovation, problem solving, digital literacy, 
and continuing education. In addition, it aims to create an intelligent educational 
environment that relies on the interaction between humans and AI. Here, learning is 
adapted to the cognitive, emotional, and social identities of the learner through AI, big 
data and adaptive algorithms. Metalearning, digital ethics and algorithmic thinking 
are considered important competencies. In this way, the evolution of education was 
accompanied by a change in teaching approaches, technologies and educational 
philosophies. These changes are important for understanding the possibility of the 
concept of “Education 6.0” (Table 2).

Table 2. Comparative knowledge analysis 1.0 – 6.0
Criterion Education 1.0 Education 2.0 Education 3.0 Education 4.0 Education 5.0 Education 6.0

Pedagogical 
paradigm

Teacher-
oriented

Standardization and 
control

Student-oriented Competence-
oriented

Personality-oriented Anthropo-digital 
synergy

The role of the 
teacher

Main source of 
knowledge

Observer, appraiser Mentor, facilitator Moderator Curator, consultant Cognitive partner 
(with AI)

The role of the 
student

Passive 
receiver

Performer Active participant Problem solver Personal trajectory 
owner

Coevolution subject

Learning approach Lecture, 
memorization

Standardized tasks Project-based Problem-based 
learning

Personalized learning Hyper-personalized, 
adaptive

Educational content Fixed Standardized Flexible, inquisitive Interdisciplinary Interdisciplinary 
creativity

Dynamic, self-
renewing

Rating system Written tests National 
standardized tests

Formative 
assessment

Based on 
competence

Personalized 
assessment

Predictive and data-
driven

The role of 
technology

No or 
minimum

Additional tool Integrated Active use AI and analytics AI, XR, 
neurotechnologies

Training format Classy, 
traditional

Mixed Online, offline Hybrid Digital system Virtual environment, 
MR

Basic skills Memory Performance Creativity, 
collaboration

Critical thinking, 
communication

Meta-learning, 
innovation

Cognitive flexibility, 
conscious thinking

Cooperation Low Limited High Teamwork Global cooperation Human-AI 
collaboration

Personalization level No Low Average Average High Hyper-
personalization

Training 
environment

Physical class Organizational Digital space Smart environment Intelligent system Digital Without 
Borders-
bioenvironment 

The main purpose Education Compliance with 
standards

Self-study Formation of 
competence

Disclosure of personal 
potential

Transformation of 
consciousness
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These transformations are proof that the teacher-student connection is 
constructed in a very different manner than before. The main role was played by the 
teacher, but now the activities and independence of the student are coming to the fore. 
Digital technologies and AI are becoming basic elements of the educational process at 
the same time. If we see the evolution of the education system, it is quite evident that 
the aim of the education system is not only to provide information, as it was earlier. 
Today, it is about the attitude of a person, his ingenuity and ability to swiftly adapt 
to a new circumstance. Technology and AI have fundamentally changed the learning 
space. As the trend of EdTech becomes more extreme, future training systems will 
likely evolve to a more flexible style with more intelligence. Thus, the main task of 
the education system of today is to teach a person who is easily adaptable to change, 
thinks independently, and does not rely on a ready-made answer and freely masters it 
in a digital environment. 

At the heart of the concept of “Education 6.0” is the idea of complementarity 
between man and machine. That is, technology is not used to replace a person but 
to strengthen his or her creativity, problem-solving ability and innovation ability. In 
addition, this model aims to create an environment that supports continuing education, 
interdisciplinary solidarity, and ethical decision-making (Nieto, 2026). Owing to this, 
the education system strives to become more flexible, more efficient and accessible to 
everyone. The main features of this model are as follows (Fig. 3):

- Adaptive AI-based learning has been widely applied. AI can customize the 
learning process automatically depending on the student’s abilities and needs;

- The application of blockchain in the preservation and validation of educational 
achievements has already started. This enhances the security, openness and credibility 
of educational certifications;

- Immersive and interactive learning has developed. Through technologies 
such as VR, AR, and MR, the learning process is organized in a format that is closer 
and more interesting to practice;

- More emphasis was placed on personal skills. Universal abilities such as 
creativity, empathy, and critical thinking have become among the core competencies;

- The principle of continuous education has been strengthened. As the labor 
market is changing rapidly, people’s need to constantly reread and acquire new skills is 
seen as an important factor. Figure 3 presents the main components of “Education 6.0”.

The development of “Education 6.0” has led to the increasing integration of 
technology and pedagogy. This makes the educational process more adaptable than 
ever and adaptable to the needs of all (Moleka, 2023). Six guiding concepts underpin 
the model. There is one final goal. Completion of the development of personality. To 
prepare it for the complicated requirements of today’s society (Fig. 4). Figure 4 presents 
the key principles of the Education 6.0 system that support the holistic development 
of learners.

The core ideas of the “Education 6.0” model suggest the all-round growth of 
the student. They are:

- Holistic learning develops the student’s mind and emotions and social and 
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ethical dimensions in conjunction. Therefore, he develops a feeling of sympathy, 
responsibility, and the ability to communicate with a person.

- The multidisciplinary approach involves blurring the boundaries between
different areas. Afterward, the student will be able to learn the full knowledge and see 
a complicated topic from multiple sides.

- The premise of sustainability and ethics is the concept of environmental
responsibility and sustainable development. Here, the pupil is taught to estimate what 
trail his doings leave to society and nature.

- Awareness of the world’s civic cultural diversity, not apathetic to global
problems, the ability to operate freely in varied contexts.

- The idea of lifelong learning encourages continuous learning. Technology and
the labor market are changing so fast that a person has to keep up with it.

- Advanced technologies in the learning process. This includes such tools as AI,
VR, AR and blockchain. With their guidance, you can view a complex concept with 
the naked eye and feel it with your hands.

Fig. 3. Components of “Education 6.0”

Thus, these principles educate the learner not only with knowledge but also 
with the skills and values needed in the current world. In an age of rapid technological 
progress, education will need to be drastically altered (Swargiary, 2026). 

Brain-based learning (educational neuroscience) is a pedagogical approach that 
involves organizing learning on the basis of the functioning of the brain. The main idea 
here is to create a learning environment that meets the natural perception feature of 
the human brain. For this reason, it is not enough to simply provide information in this 
teaching. In contrast, active action, experience, and the parallel connection of several 
senses come to the fore. This approach helps students to better master knowledge and 
skills. In brain-based learning, understanding brain function is central. This is because 
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it allows the teacher to compose the educational material not just as a theory but also by 
taking into account how the person perceives it. For example, a task involving several 
senses, joint work, or an activity that requires active participation keeps information 
firmly in memory. Then, a person will be able not only to perceive the material but also 
to apply it later in practice. The development of this direction is associated with the 
deepening of the scientific understanding of the brain.

Fig. 4. Principles of “Education 6.0”

Brain-based learning is based on several fundamental ideas. One way to do 
this is to consider the specificity of the memory system; that is, information must be 
organized according to the ability of a person to recall. It would also be good if the 
educational content is structured so that attention is kept. New information together 
with past expertise help make a person understand the content better. If there is much 
knowledge, and it is disorganized, the cognitive load increases, and learning becomes 
more difficult. Hence, the proper amount of information is also among the main factors. 
Additionally, the role of emotions in learning and memory is considered: material that 
touches the soul is usually stored for a long period. One advantage of this method is that 
it is free of “neuromyths”, for which there is no scientific basis. Not so here. It is not 
unusual, but it is a concept not explained by science. Brain activity was first explained 
at a very basic level. Later, the theories of the right and left cerebral hemispheres began 
to propagate. The triple-brain notion of Paul McLean also became widespread. The 
paradigm suggested that the bottom of the brain was for life, the middle for emotions 
and the top for thinking. Although these theories are now subject to critique, they have 
shaped the development of educational neuroscience.

The parallel use of such a strategy allows the results of training to be consistently 
improved. In the modern education system, neuroeducation, brain-based learning and 
AI-based cognition are closely related (Table 3). The ultimate goal of all three is to 
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increase the cognitive effectiveness of one study, but the theoretical basis, method, and 
technology used are separate. Moreover, the intensive introduction of AI into education 
has raised the problem of cognition to a completely new level. Now, a surprise question 
came to the fore: will AI support human thinking, or will it make it dependent on it? 
The balance between these two extremes has become an urgent problem.

Table 3. Neuroeducation, brain-based learning and AI-based communication
Criterion Neuroeducation Brain-based learning AI-cognition 
Purpose Implementation of 

neuroscience data in the 
educational process

Aligning learning with the 
natural principles of brain 
functioning

Support and modeling 
cognitive processes through AI

Scientific 
basis

Cognitive neuroscience, 
psychology, pedagogy

Neuropsychology and 
learning science

AI, Cognitive Science, 
Learning Analytics

Main focus Neural mechanisms of 
learning and memory

Attention, emotion, memory 
and motivation

The cognitive interaction 
between human and AI

Methods Neuroeducation, active 
recall, intermediate 
repetition

Multi sensory learning, 
storytelling, collaboration

Adaptive learning, AI 
pedagogue, predictive 
analytics

Cognitive 
impact

Strengthening neural 
connections

Deep assimilation of 
information and increased 
motivation

Cognitive reinforcement and 
information automation

Advantages Strengthens long-term 
memory

Increases training efficiency Creates a personalized learning 
environment

Risks Cognitive overload Separation of attention AI dependency and cognitive 
load reduction

The role of 
the student

Active cognitive subject Emotional and cognitive 
participant

Hybrid learner (personality + 
AI)

The result Cognitive flexibility Deep learning and 
involvement

Formation of neuro-digital 
cognition

AI-based cognition has become one of the street areas of Science today. It is not 
limited to the automation of education. AI began to influence the cognitive activity of 
a person itself (Table 4).

Table 4. Cognitive implications of AI cognition
AI-the phenomenon of 
cognition

Description Cognitive implications

Reducing cognitive load Transfer of the functions of 
thinking and memory to AI

Weakening of independent 
cognitive activity

AI-generated memory Memory support via AI Quick search and 
organization of information

Attention fragmentation Fragmentation of attention due to 
digital stimuli

A decrease in deep focus and 
analytical thinking

Algorithmic thinking Thinking through algorithmic logic Structural analysis 
intensifies, but creativity 
may be limited

AI dependency Excessive dependence on AI tools The weakening of 
metacognition and critical 
thinking
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Cognitive load theory has a separate place in the interpretation of neuroeducation 
and AI-supported learning. It allows you to distinguish what load the brain is facing 
in a digital learning environment where AI is used (Fig. 5). Figure 5 describes the 
cognitive load structure in digital learning supported by АІ.

Fig. 5. The structure of the cognitive load in digital learning

The internal load accounts for the largest share. It depends on a few variables. 
Complexity of the educational material and initial pupil preparation. AI systems can 
alleviate this burden slightly by organizing information, analyzing it for everyone and 
providing individual feedback. An overload not directly related to learning content is 
an overload. In the digital world, it is due to the collision of several activities, a variety 
of notifications, an excess of information and the dispersion of attention. Rather, 
AI systems are more prone to overclock this overload if they are not pedagogically 
adequately developed. Exercise that uses valuable mental energy for meaningful 
thought, deep learning and the creation of new neural pathways. This load is closely 
related to neuroplasticity and is crucial for improving analytical thinking, metacognition 
and problem-solving skills (Table 5).

Table 5. Cognitive load theory and AI relationship 
Cognitive load component Content AI communication
Intrinsic Load Natural complexity of the 

material
AI interprets complex content 
step by step

Extraneous Load Excess information load Excessive digital stimuli 
increase cognitive load

Germane Load Cognitive resource aimed at 
structuring knowledge

Strengthens the concept of AI 
through mapping and reflexive 
learning

Discussion.
Research shows how necessary it is to properly balance the cognitive load in 

AI-supported learning. AI is not a tool that replaces all human thinking. It should be 
used as a system that supports, and strengthens cognitive ability. In the modern era 
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of AI, the education system is not limited to digitalization but is being rebuilt on a 
neurocognitive basis. Neuroeducation, the relationship between brain-based learning 
and cognitive load theory, formed the basis for the formation of a new anthropo-
digital pedagogy supplemented by AI. In the framework of, the proposed neuro-digital 
learning model sees the learner as an active participant in the cognitive partnership 
between humans and AI and not as a mere user of AI. This is one of the new paradigm 
directions in modern educational science. Today, the education system is changing 
significantly under the influence of neuroscience, cognitive psychology and AI. Thus, 
neuroeducation and brain-based learning have become the leading scientific directions 
for understanding the changeable and adaptive nature of the learner’s brain. In the 
framework of neuroeducation, the learning process affects the formation of new neural 
connections in the brain. Brain-based learning involves aligning learning approaches 
to the natural cognitive mechanisms of the brain.

The development of AI technology has also brought the problem of cognition to 
a new level. Now several concepts describe the change in human cognition. Reduced 
cognitive load, memory with AI, distraction, algorithmic thinking, and AI dependency. 
In reducing the cognitive load, a person transfers part of the work of memory to a digital 
device and an AI system. This, at first glance, allows you to focus more on a complex 
analytical task, but also carries the risk of weakening long-term memory. External 
memory systems created by AI make it easier to store and rediscover information. 
Only in this case may the activity of independent thinking decrease. In addition, the 
continuous flow of information in the digital environment destabilizes attention and 
dulls the ability to read deeply and focus for a long time. Therefore, in the modern 
education system, honing deep thinking and constant attention has become one of the 
main tasks. In the era of AI, algorithmic thinking is a new type of logical, structured 
thinking. It helps to solve the problem systematically, although if it is exceeded, it 
can introduce creativity and critical reflection. AI dependency is the risk that a person 
relies excessively on AI in decision-making. Therefore, the main pedagogical principle 
of using AI is not to replace human intelligence but to support and strengthen it. 
Cognitive load theory plays an important role in explaining these problems. 

AI technology can optimize the quality of training by tuning and changing the 
major component of the load. For example, picturing a complex idea decreases the 
internal load, filtering out unnecessary information lessens the overload, and reflection 
and knowledge mapping increase the useful cognitive load. The integration of AI and 
neurotechnology into higher education raises ethical issues that extend beyond the 
effectiveness of digital learning. Within the proposed neuro-digital learning model, 
ethical governance should therefore be considered an integral component of human 
AI cognitive interaction rather than an additional technological requirement (Fig. 6). 
Figure 6 shows a neuro-digital learning model that integrates neuroplasticity, brain-
based learning, cognitive load, and АІ cognition into an anthropo-digital pedagogical 
system aimed at supporting АІ cognitive synergy.

This model is an anthropo-digital pedagogical system that combines 
neuroplasticity, brain-based learning, cognitive load theory and AI cognition in one 
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channel. His original idea is simple. AI should not replace students’ thinking but should 
again support and strengthen their cognitive abilities. In the model, while neuroplasticity 
is the adaptive backbone of the learner’s brain, brain-based learning involves creating 
a learning environment that is compatible with the natural cognitive process. The 
cognitive load optimization mechanism attempts to strike a balance between internal, 
external and useful cognitive load. In the AI-cognition phase, AI systems function as 
tools for metacognitive support, reflection, and cognitive partnership. Then a cognitive 
synergy is born between a person and the AI: the learner ceases to be an indifferent 
user in the digital environment and becomes an active subject who himself or herself 
controls his or her cognitive development. In short, the neuro-digital learning model 
combines neuroscience, cognitive psychology and AI, a new paradigm trend in modern 
educational science. His ultimate idea is that AI does not replace human intelligence 
but rather expands its cognitive potential.

The major contribution of this study is the neuropedagogical learning 
model, which merges four previously separate research areas, namely, neuroscience 
(neuroplasticity), brain-based learning, cognitive load theory, and AI-driven cognitive 
processes, into one operational framework. Most of the present digital learning 
models make use of only one of the areas or are neutral with respect to the cognitive 
architecture of the learner. However, the proposed model sees them as interdependent 
layers within a single process, where neuroplasticity forms the adaptive base, brain-
based learning forms the learning environment, and cognitive load theory provides the 
regulation of the distribution of mental effort and cognitive processes driven by AI to 
provide metacognitive support.

The second aspect of innovation is the explicit technique of artificial 
intelligence intervention. Instead of describing AI as a general tool of “adaptation”, 
the model describes its function from the perspective of cognitive load theory: AI 
alleviates internal load by structuring complex information, reduces external load by 
filtering irrelevant stimuli, and increases relevant load through reflection and matching 
of knowledge. The learner is not conceived as an object that can be optimized by 
an algorithm but as a codeveloping entity that maintains agency in its own cognitive 
development. The model structurally embeds meta-awareness and reflection rather than 
having to add them as a way of dealing with the known dangers of using AI, such as 
reduced independent cognition, fragmentation of attention, and excessive dependence.

These features distinguish this model from the approaches that currently 
dominate in this field. Adaptive learning optimizes content delivery on the basis of 
performance data but does not consider either brain function or student independence; 
intelligent education focuses on technologically saturated environments; and AI-
enabled learning complements the performance of specific tasks, while largely 
ignoring the risk of addiction; and “Education 6.0”, although broad and humanistic, 
functions as a social paradigm rather than an operational learning model. The proposed 
model connects the microlevel neurocognitive processes with the macrolevel digital 
infrastructure and management in the context of the Kazakh program Smart.EDU. 



INTERNATIONAL JOURNAL OF INFORMATION AND COMMUNICATION TECHNOLOGIES 2026. Vol. 7. Іs. 3 (27). INTERNATIONAL JOURNAL OF INFORMATION AND COMMUNICATION TECHNOLOGIES 2026. Vol. 7. Іs. 3 (27).

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License 238

Fig. 6. Neuro-digital learning model

Conclusion.
This study examined changes in educational paradigms during the presingularity 

period. The results of the research provide a description of the singularity as a 
continuing, multidimensional evolutionary process that is taking place in the present, 
not a single event that is to take place in the future. From this point of view, it was 
demonstrated that considering the development of AI not in the limited technological 
context but in the broad evolutionary context of human cognition and the education 
system is necessary.

The analysis of the changes in educational models from “Education 1.0” to 
“Education 6.0” demonstrates a legal movement from the traditional teacher-oriented 
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system to the anthropo-digital synergy. The reason for this transition is a fundamental 
change in the role of the teacher and the learner. The learner becomes a subject of 
coevolution, not a passive recipient, and the pedagogue evolves into a cognitive partner 
working together with AI rather than a sole supplier of knowledge. The concept of 
“Education 6.0” is an expanded systematic approach that does not limit education to 
the supply of information but is focused on the overall development of the individual 
and the formation of critical thinking and meta-processes.

This study revealed the synergy of neuroeducation and brain-based learning 
with AI cognition. All of them are different from each other in terms of theory and 
tactics, but the final purpose is to improve the cognitive effectiveness of shared 
learning. Cognitive load theory helps explain this relationship. AI systems can reduce 
the internal burden by parsing complex content in phases, minimize overload by 
filtering out extraneous information, and increase useful cognitive load by mapping 
reflection and knowledge. Moreover, the results of this study revealed that the negative 
effects of AI cognition should not be ignored, as they involve a weakening of cognitive 
activity, fragmentation of attention and a dependence on AI.

The proposed neuroscience learning model is not a universal technological 
solution, but a conceptual and methodological framework that adapts to a specific 
educational environment. The model combines neuroplasticity, brain-based learning, 
cognitive load regulation, and АІ supported learning in a single educational system. 
Its main principle is that АІ should not replace the student’s thinking, but complement 
and contribute to the development of cognitive capabilities. This approach maintains 
the cognitive autonomy of the learner and sees him as an active subject who controls 
his learning and cognitive development, and not as a passive consumer of the digital 
environment. The implementation of the model requires pedagogical support of the 
teacher, technological accessibility and compliance with ethical requirements. At the 
present stage, due to the fact that its educational effectiveness has not been empirically 
confirmed, widespread generalization of the results is limited. In this regard, at the 
next stage of the study, it is necessary to pilot the model in higher education and assess 
its impact on cognitive autonomy, metacognitive consciousness, critical thinking, 
learning activity, cognitive load, as well as the risks of over-dependence on АІ. Thus, 
the developed model is aimed at combining the principles of neuroscience, cognitive 
psychology and АІ in the process of higher education and is of theoretical and practical 
importance amid the ongoing digital transformation of higher education in Kazakhstan 
(Smart.EDU).

REFERENCES
Acuña, P. (2021). von Neumann’s Theorem Revisited. Foundations of Physics. — Vol. 51. — No. 3. DOI: 

https://doi.org/10.1007/s10701-021-00474-5 [In Eng.].
Cunningham, I. (2019). A new educational paradigm for the 21st century. Development and Learning in 

Organizations // An International Journal. — Vol. 34. — No. 2. — Pp. 5–7. DOI: https://doi.org/10.1108/dlo-10-
2019-0253 [In Eng.].

de Chardin, T. (2021). the Omega Point // Debating Faith: Essays on Science, Religion and Secularism. 
— Pp. 317. [In Eng.].

Gandawa, G. (2025). The STEMMA Classroom: Engineering Emotionally Literate Pedagogy in 
Secondary Technical Education // Journal of Advanced Engineering and Technology (JAET). [In Eng.].



INTERNATIONAL JOURNAL OF INFORMATION AND COMMUNICATION TECHNOLOGIES 2026. Vol. 7. Іs. 3 (27). INTERNATIONAL JOURNAL OF INFORMATION AND COMMUNICATION TECHNOLOGIES 2026. Vol. 7. Іs. 3 (27).

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License 240

Gandawa, G. (2026). Digital Transformation and Quality Assurance in Universities in the Age of 
Education 6.0 Author // Journal of Education and Learning Sciences. [In Eng.].

Good, I. J. (1966). Speculations concerning the first ultraintelligent machine // In Advances in computers. 
— Vol. 6. — Pp. 31-88. Elsevier. [In Eng.].

Goodwin, L. (2022). Educational neuroscience, artificial intelligence, and technology in higher education. 
University of Pennsylvania. [In Eng.].

Kurzweil, R. (2026). The singularity is nearer: When we merge with AI. Penguin Group. [In Eng.].
Luksha, P. (2025, March 16). Careers in the pre-singularity age: Is everything already lost, or are we 

on the verge of reinvention? https://pavel-luksha-protopia.medium.com/careers-in-the-pre-singularity-age-is-
everything-already-lost-or-are-we-on-the-verge-of-b4899e5ef28e [In Eng.].

Moleka, P. (2023). Exploring the Role of Artificial Intelligence in Education 6.0: Enhancing Personalized 
Learning and Adaptive Pedagogy. DOI: https://doi.org/10.20944/preprints202309.0562.v1 [In Eng.].

Nieto Jalil, J. M. (2026). Emerging Technologies and Regenerative Pedagogies in the Era of Education 
6.0. Learning Analytics. — Pp. 141–159. DOI: https://doi.org/10.1201/9781003678250-9 [In Eng.].

Shaji George, A., Baskar, T., & Siranchuk, N. (2025). The evolution of Education 5.0 in the innovation 
era: A review of the progression from teacher-centered learning to student-driven models // Partners Universal 
International Innovation Journal. — Vol. 3. — No. 1. — Pp. 19–28. [In Eng.].

Swargiary, K. (2026).  Education 6.0: Envisioning the Symbiotic Future of Learning and Innovation. 
Atlantis Publication House (Russia). [In Eng.].

Turner, C., & Astin, F. (2021). Grounded theory: what makes a grounded theory study? // European 
Journal of Cardiovascular Nursing. — Vol. 20. — No. 3. — Pp. 285–289. DOI: https://doi.org/10.1093/eurjcn/
zvaa034 [In Eng.].

Ulam, S. M. (1980). Von Neumann: The Interaction of Mathematics and Computing // A History of 
Computing in the Twentieth Century. — Pp. 93–99. DOI: https://doi.org/10.1016/b978-0-12-491650-0.50014-9 
[In Eng.].

Vinge, V. (2008). Signs of the singularity // IEEE Spectrum. — Vol. 45. — No. 6. — Pp. 76–82. DOI: 
https://doi.org/10.1109/mspec.2008.4531467 [In Eng.].

Vinge, V. (2017). The coming technological singularity: How to survive in a post-human era // Science 
Fiction Criticism. DOI: https://doi.org/10.5040/9781474248655.0037 [In Eng.].



INTERNATIONAL JOURNAL OF INFORMATION AND 
COMMUNICATION TECHNOLOGIES

ХАЛЫҚАРАЛЫҚ АҚПАРАТТЫҚ ЖӘНЕ КОММУНИКАЦИЯЛЫҚ 
ТЕХНОЛОГИЯЛАР ЖУРНАЛЫ

МЕЖДУНАРОДНЫЙ ЖУРНАЛ ИНФОРМАЦИОННЫХ И 
КОММУНИКАЦИОННЫХ ТЕХНОЛОГИЙ

Собственник: 
АО «Международный университет информационных 

технологий» (Казахстан, Алматы)

Главный редактор:
Колесникова Катерина Викторовна

Ответственный редактор:
Мрзабаева Раушан Жалиевна

Компьютерная верстка:
Калабай Замзагуль Ертугановна

Сайт журнала: https://journal.iitu.edu.kz
ISSN 2708–2032 (print)

ISSN 2708–2040 (online)

Подписано в печать 30.09.2026.
050040 г. Алматы, ул. Манаса 34/1, каб. 709, тел: +7 (727) 244-51-09).

Издание АО "Международного университета информационных технологий"


	БАСЫ
	басы 2026-2

	МАЗМУНУНННыыы -3
	поооолный 3
	СОНЫ
	соны (1)




