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Abstract. This article examines the evolution of artificial intelligence (Al) in the educational sector, focusing on its
key developmental stages. The author explores the significant ways in which Al has transformed education by enabling
personalized learning, enhancing the overall quality of education, increasing access to a variety of educational resources, and
relieving educators from repetitive and time-consuming tasks. Al has proven effective in adapting to the diverse needs of
students, fostering individualized learning experiences, and promoting more efficient teaching methods. However, the article
also addresses important concerns, such as ethical issues, data privacy risks, and the dangers of over-automation, which could
undermine the human element in education. Despite these challenges, the author argues that Al has the potential to greatly
improve educational processes. It is essential, however, to ensure that Al is used as a supportive tool for teachers and students
rather than a substitute, with careful consideration of its implications for the future of education.
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Introduction.

Artificial intelligence has been rapidly changing the face of modern society in recent times, and its
influence on various sectors is becoming increasingly evident. One of the most promising and relevant
areas of Al application is education. In the context of global changes in educational systems driven by
technological advancements, the need to implement artificial intelligence in the educational process of
public schools is becoming essential. Technologies that use machine learning algorithms and neural
networks open up new horizons for personalized approaches to learning, improving the quality of
education, and enhancing its accessibility.

In his Address to the People of Kazakhstan, "The Economic Course of a Fair Kazakhstan,"
President K. K. Tokayev noted that "the widespread implementation of new concepts and technologies
such as artificial intelligence, blockchain, the Internet of Things (10T), and Big Data is changing the rules
of the game in virtually every sector, from agriculture to finance" [1, 1].

Today, as globalization and digitalization accelerate, educational systems are facing a number of
challenges, such as the need to adapt curricula to a rapidly changing world, increase student engagement,
and ensure the fair distribution of educational resources. In response to these challenges, artificial
intelligence offers solutions that can not only transform the educational process but also improve it.

The relevance of studying the history and current trends of Al in education lies in understanding
how these technologies can not only transform the learning process but also create new opportunities for
students and educators, improving the quality of education and expanding its accessibility. Given the
rapid changes in technology and education, it is crucial to analyze the achievements and prospects of
artificial intelligence in order to effectively integrate these innovations into the educational systems of
various countries and regions.

The application of artificial intelligence in educational technologies is significantly transforming
traditional methods of teaching and learning, making them more personalized, accessible, and effective.
This report will explore the main stages of the development of artificial intelligence in education, its
impact on the learning process, and the prospects for further implementation.
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Material and research methodology.This study analyzes the evolution and application of
artificial intelligence (Al) in the field of education. The research utilizes materials and methods that
include a comprehensive review of scientific literature and an analysis of current trends in the integration
of Al into educational systems. The research methodology aims to explore both the historical
development and modern applications of Al, as well as to assess potential impacts and issues it may
cause in educational processes. A review of scientific articles, books, and reports related to the
development of Al in education was conducted. Special attention was given to the works of early Al
pioneers in education, such as Sidney L. Pressey and B.F. Skinner, as well as to contemporary studies on
the role of Al in personalized learning, adaptive educational systems, and the ethical aspects of Al
implementation.

As Wayne Holmes, co-authored by Maya Beilik and Charles Fadel, writes in their book Artificial
Intelligence in Education: Promises and Challenges for Teaching and Learning, the early discussions
on using artificial intelligence in education can be traced back to the works of psychologists Sidney L.
Pressey, a professor at Ohio State University in the 1920s, and B.F. Skinner, the father of behaviorism,
who was a professor at Harvard University from 1948 until his retirement in 1974. For Sidney L. Pressey,
the task was to make the most of the potential of multiple-choice tests to reinforce and assess learning
outcomes. Based on Thorndike’s Effect, he suggested that immediate feedback was required for the
success of learning assessments, which is difficult to achieve when tests are checked manually.
Mechanical checking could ensure that no opportunities for learning were missed. Devices that
immediately inform students whether their answer is correct (or not) and show the correct answer do not
just check knowledge but also teach [2, 99].

Sidney L. Pressey developed several versions of an automated testing device, the most complex of
which was based on a mechanical typewriter, and made several attempts to commercialize his idea. Inside
Pressey’s device, there was a rotating drum around which a card with a list of questions and perforations
for correct answers was wrapped (very similar to the perforated rolls used in mechanical pianos). A
window on the device’s casing displayed the question number, and five keys were used to input the
answer. Students received sheets with questions and answers, and were required to press one of the keys
on the device to select an answer to each question. The device was designed in such a way that students
immediately knew whether their answer was correct and could not proceed to the next question until they
answered the previous one correctly [2, 100].

Interestingly, Sidney L. Pressey was also one of the first to show that, in addition to actual teaching,
such devices could simplify and diversify the lives of teachers, freeing them from routine tasks (like
grading tests) and giving them more time for interacting with students [2, 100]. According to Sidney L.
Pressey, "it is necessary to relieve the teacher from this burden as much as possible, so that they have
more time to inspire students and make them think, which, in my opinion, is the true work of a teacher"
[3, 417].

Sidney L. Pressey's approach was later expanded by B.F. Skinner, who argued that the methods he
first applied to train rats and pigeons in operant conditioning chambers (now known as "Skinner boxes")
could be adapted for teaching humans. Skinner’s teaching machine, developed in 1958, was a wooden
box with a window in the lid. In one window, questions would appear on paper boards, and in the second
window, students would write their answers on a paper roll (for later grading by the teacher). As the
student progressed, the mechanism automatically closed the answer so it couldn’t be altered, while
simultaneously showing the correct answer. Thus, Skinner's teaching machine provided immediate
automatic reinforcement. Unlike Sidney L. Pressey's device, where students selected answers from
provided options, Skinner’s machine required students to write their own responses. Skinner believed
that learning was more effectively reinforced by repeating the correct answer rather than simply selecting
it. Moreover, this approach gave students the opportunity to compare their answer with the correct model,
which, if properly formulated by the teacher and perceived by the student, also facilitated learning [2,
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101].

B.F. Skinner's teaching device, which he believed acted as a personal tutor, became a precursor to
many modern intelligent systems in education [2, 101]. According to Skinner, "the machine, of course,
does not teach... But its impact on students, surprisingly, is similar to that of a private tutor. The program
and the student constantly exchange information. Like a good tutor, the device insists that students first
understand the current question before moving on to the next. Like a good tutor, the device provides only
the material that the students are ready for. Like an experienced teacher, the device helps students find
the correct answer. Finally, like a private tutor, the device reinforces students with every correct answer,
and through this immediate feedback... effectively shapes their behavior"” [4, 77].

It is argued that Skinner's teaching machine foreshadowed another important component later
adopted by AIED—specifically, the division of automated learning into separate components. In
Skinner's case, these components included, on one hand, the subject material pre-programmed into the
device, and on the other hand, the students' results, regardless of whether they answered the questions
correctly. However, while Skinner's device did respond to individual students, it could not be considered
adaptive. It did not adjust either the questions or their order based on the achievements or needs of the
individual student. The questions themselves were also pre-programmed. Although students could
answer the questions at their own pace, the list and order of the questions were the same for everyone [2,
102].

B.F. Skinner's teaching device, which he believed acted as a personal tutor, became a precursor to
many modern intelligent systems in education [2, 101]. According to Skinner, "the machine, of course,
does not teach... But its impact on students, surprisingly, is similar to that of a private tutor. The program
and the student constantly exchange information. Like a good tutor, the device insists that students first
understand the current question before moving on to the next. Like a good tutor, the device provides only
the material that the students are ready for. Like an experienced teacher, the device helps students find
the correct answer. Finally, like a private tutor, the device reinforces students with every correct answer,
and through this immediate feedback... effectively shapes their behavior" [4, 77].

It is argued that Skinner's teaching machine foreshadowed another important component later
adopted by AIED—specifically, the division of automated learning into separate components. In
Skinner's case, these components included, on one hand, the subject material pre-programmed into the
device, and on the other hand, the students’ results, regardless of whether they answered the questions
correctly. However, while Skinner's device did respond to individual students, it could not be considered
adaptive. It did not adjust either the questions or their order based on the achievements or needs of the
individual student. The questions themselves were also pre-programmed. Although students could
answer the questions at their own pace, the list and order of the questions were the same for everyone [2,
102].

In the 1960s, when computers were just beginning to appear in universities, the University of
Illinois created the PLATO system, which became one of the first attempts to use computers for learning
through interactive lessons. It was like science fiction becoming reality: students could learn at their own
pace, receive instant feedback, and even communicate with each other through early forms of electronic
messaging [5, 14].

Fast forward a couple of decades to the 1980s. During this time, researchers focused on creating
expert systems. Imagine a virtual teacher who knows everything about their subject, can discuss any
question with students, and explain even the most complex concepts in an accessible way. These systems
became the first step toward developing teaching systems capable of adapting to the needs of each student
[5, p.14].

But the real revolution began in the 1990s. During this time, scientists developed technologies that
allowed Al systems not only to analyze students' progress but also to adapt educational materials to each
of them. For the first time, learning became truly personalized. Just imagine — the system knows exactly
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what you are struggling with and offers additional exercises to help you better understand the material.
It’s like having a personal tutor available anytime [5, 14].

In the early 2000s, the internet revolutionized education—online courses became accessible to
anyone with internet access. Some platforms, such as Khan Academy and Coursera, began using Al to
create adaptive learning courses. Now, people had the opportunity to learn from home. Al analyzed
results and suggested which topics to review, which tasks to complete, and how to most effectively absorb
the material [5, 15].

Today, Al continues to evolve and open new horizons in education. We already see how
educational chatbots help students with homework, virtual assistants lead interactive lessons, and
automated knowledge assessment systems make the grading process faster and more objective [5, 15].

Results and discussion of it.The development of Al in education is a story of innovation and the
desire to make learning accessible and effective for everyone. While we have not yet reached the final
goal, each new step brings us closer to a future where Al becomes an indispensable assistant in the
educational process for both students and teachers [5, 15].

The Minister of Science and Higher Education of the Republic of Kazakhstan, SayasatNurbek,
notes: "The Fourth Industrial Revolution is already in full swing around the world. In developed countries
such as Germany, China, Mexico, Italy, and Latvia, programs are being implemented to enhance the
competitiveness of industries through Industry 4.0 technologies. The creation and development of
artificial intelligence is a complex and multifaceted process, driven by various factors. Al has immense
potential to address tasks that human intelligence cannot always manage. This may include analyzing
large volumes of data, optimizing production processes, forecasting weather, developing new medicines,
and much more. Al can significantly increase the efficiency and productivity of various sectors such as
industry, transportation, healthcare, education, and business. It can also lead to reduced costs, fewer
errors, and improved product and service quality” [6, 1].

The development of Al in educational technologies has come a long and multifaceted way, from
the first experiments with computer-based learning systems to modern adaptive platforms and virtual
assistants. Al has opened new horizons for the educational process, allowing for the creation of
personalized learning pathways, improving the quality of education, increasing access to learning, and
reducing the burden on teachers.

Today, Al is actively used to develop smart educational systems, virtual assistants,
recommendation systems, and learning data analytics. These technologies allow for taking into account
students' individual needs and abilities, enhancing their engagement and motivation, and optimizing the
teaching and assessment processes. Importantly, Al promotes inclusivity by offering solutions for people
with special educational needs and learners from different parts of the world.

However, the integration of Al into education also presents significant challenges. Ethical issues,
data security, and potential consequences of over-automation require careful consideration and the
development of new standards and regulations. It is essential that Al is used not to replace human
interaction but as a tool that supports teachers and students, enhancing educational processes and
providing new opportunities for growth.

Conclusion. The prospects for Al use in education are exceptionally broad. Already today, we see
significant changes in learning, and with technological advancements, we can expect even deeper
transformations of educational systems in the future. Al has the potential not only to improve the quality
of education but also to change the very nature of learning, making it more accessible, individualized,
and effective. In this context, it is crucial to continue researching and implementing innovations to ensure
the best outcomes for all participants in the educational process.
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Angarma. Ocel Makanaga OutiM Oepy calachlHAarbl kacauabl WHTEIUICKTiIHIH (JKW) 3BONIONUACH! TOJBIFBIMCH
KapacThIpbUIabl, OHBIH OiiM Oepy YIepiCiHiH TYpill acneKTiiepiHe aiiTapibIkTail acepi epekie aran erineai. Aprop JKU-
JiH OliM Oepy KyHeciHze JKy3ere achlpbUIFaH HETi3rl XKaHAIBIKTap MEH Tacuiaepai Tanfaiabl. OnapablH apachlHAa JKeKe
TyJIFara OarbITTaJFaH OKBITY, OUTIM camachlH apTThIPY, SpTypii OuriM Oepy pecypcTapblH KEHIHEH KOJDKETIMJI €Ty JKoHe
MyFaliMepre KaiTaJaHaTBIH 9pi Kl YaKbIT aJaThIH TallChIpManapIal 00caTy CBIHABI MaHBI3/AbI actiekTinep Oap. XKacanasl
HWHTEJUIEKT CTYIACHTTEPIIiH OpPTYpJi KaXETTUTIKTepiHe OelimMaenyne THIMAI Kypall peTiHAe e37iriHeH TaHBUIBII, )KEKEe OKY
YAepicTepiH KOJIIaiasl jKOHE OKBITYIBIH THIMIUIITIH apTThIpanbl. JlereHMeH, aBTOp JKacaHIbl MHTEIDICKTTIH OimiM Oepy
calachlHa CHTI3iTyiMeH OailIaHBICTBI TYBIHOAWTBIH KYpHENi STHKAJIBIK MOceleiepiai eckepremi. Maxkamamga >xacaHIbl
HMHTEIUIEKT OLTiM Oepy JKyHeciHme alTapIIbIKTal JKaKkcapTyiap )Kacayra YIKeH dJieyeTi 6ap eKeHIiri Typaisl mikip Oinmipinesni,
0ipak OHBI KOJIJIaHy MYKHST OJIacCTBIPBUIYBI THIC. ABTOP acaH/bl MHTEIUIEKT NeJarorrap MeH CTyISHTTep YLIIH KOMEKII
KypaJl peTiH/ie KOJAaHBUTYybl THIC €KEHIH, JOCTYPJIl OKBITY SIICTEPiH TOJBIK aybICTHIPY PETIHIE eMec, OHbIH OiliM Oepy
XKyiieciHe OoJlalaKTarbl bIKIAIbIHA KaTBICTHI OapIIbIK 9CEPiH €CKepe OTBIPHII, CHI131Iyl THIC EKEHIH aTal KepceTesi.
Tyiiin ce3aep: Tapux, namy, )KacaH/pl UHTEJUIEKT, OiniM Oepy TexHosorusiapsl, XK 1aMybIHBIH TapHXBbl.
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AHHoOTanusi. B cratbe mNOAPOOHO paccMmaTpuBaeTCs ABONIOLMS MCKyccTBeHHoro wuHremuiekta (MU) B
00pazoBaTenbHOM cdepe, ¢ aKIEeHTOM Ha €0 3HAYNTEIbHOE BIMSHIE Ha Pa3lIMdHbIC ACTIEKTH 00pa30BaTEIbHOIO Ipolecca.
ABTOp paccMaTpuBaeT BaKHEHIIHE crocoObl, ¢ momompio KoTopbix MU TpanchopMupoBan oOpa3oBaHHE, BKIIOYAs
MIEpCOHATM3UPOBaHHOE O0yUYeHHUE, yIIydlleHne oOIero kadecrsa oOpa3oBaHUs, paclIMPEHHE IOCTyNa K pasHOOOpa3HBIM
00pazoBaTeNbHBIM pecypcaM M OCBOOOXKICHHUE TEJaroroB OT IMOBTOPSIONIMXCS U TPYAoeMKHX 3anad. VU 3apekomeHoBan
ce0st kak A(PQEeKTUBHBIH HHCTPYMEHT JUI ajanTalud K pPa3HOOOPa3HBIM MOTPEOHOCTSIM CTYJEHTOB, CIOCOOCTBYS
WHJIMBHIyaJIN3UPOBAHHBIM 00pa30BaTEIbHBIM IIPOLIECCaM U MOBBIMICHMIO 3((EKTUBHOCTH NpenoaaBanusi. O1HaKO aBTOp He
00XOAUT CTOPOHOH M CIIOXHBIE 3THYECKHE BOIPOCH], KOTOpPhIe BO3HHUKAIOT Ipu BHeApeHnn MU B obpa3zoBanue. B cratse
BBIJIBUTAETCS] MHEHHE O TOM, 4yTo M MMeeT OrpoMHBIN MOTEHIHAI AJIS 3HAYUTEIbHbIX YIyUIICHUHA B CHCTEME 00pa30BaHMUs,
HO €ro HCIHOJB30BAHHE MOJDKHO OBITH THIATEIHHO MPOAYMaHO. ABTOpP MHOJYEPKHBAET BaXHOCTh TOro, utodsr WU
HCTIONB30BAJICA B KayeCTBE BCIIOMOTAaTEIbHOTO WHCTPYMEHTA Ul IEeNaroroB M CTYJCHTOB, a HE Kak IOJHAs 3aMeHa
TPaIUIIMOHHBIM MeToAaM 00ydeHus. C y4eToM BceX BBI30BOB U pUCKOB, V1M oJKeH BHEAPSTHCSA OCTOPOXKHO U C YUETOM €ro
BO3MOYHOT'O BO3/ICHCTBHS Ha Oyayiiee 00pa3oBaTeIbHOM CUCTEMBI.

KnaioueBble ciioBa: uMcTopus, pa3BHTHE, MCKYCCTBEHHBIH WHTEIIEKT, 00pa3oBaTeNIbHbIC TEXHOJOTHWH, HCTOPHS
pa3BUTHs UCKyCCTBEHHOTO MHTeItekTa (MU).
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