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Y emammi npoananizoeano deaxi nanpamu 6UKOPUCMAHHA A0ANMUBHUX CUCTEM HABYAHHS 8 3aK1A0aX 8ULol 0ceimu
3apybixcrux Kpain. Bussneno, wo nedazociunoio 0CHOB0I NPOEKMYBAHHA AOANMUBHOT CUCTNeMU HABYAHHS 8 eleKMPOH-
Homy cepedosuwyi 3apyoisxcuux 3BO € noninapaduemanvhuil nioxio, wo aKxymyaroe GIOKpUmuLl Hecynepeyausuil Kiacmep
nioxo0ié 00 HA8UANHS, KOMNIEKCHe GUKOPUCMAHMS AKUX MA€E cuHepeemudnuil eghexm. Bueuenns ma ananiz nomounoi
cumyayii' y po3eumky 3acobie i Memooie eleKmpoHHO20 HAGUAHHS NPOOEMOHCIPYBAS, WO caMe NePCOHANI3AYIsl CMAe
CBIMOBUM MPEHOOM 8 eLeKMPOHHOMY HABUAHHL. 3apyOincHull 00C8i0y 3ACMOCYSAHHS CUCEM A0ANMUEHO20 HAGYAHHS
0as 3M02y pe3romMyeamu, wo wo nepCoHanizayis npo@ecitinoi ni02omoKu peanizyemvcs y KilbKox (opmax. Ha OCHO8I
Oughepenyitiosano2o0 HABUAHHS, Yepe3 POUWUPEHH A8MOHOMHOCI CIMYOeHmis, uepe3 8apito8anHs 3MICIY HABYAHHA.
B 3acanvnomy miymauenni, adanmuene HAGUANHS BUSHAYACNbCS AHATTMUKAMY OCGIMU | SIK KOHYeNYisl, i K IHCmpyMenm
i nepedbavae MONCIUBICIb HAOAHHS CMYOEHmY GIONOBIOHUX THCIMPYMEHMIE HAGUAHHS, 8UOOPY 00Cs2Yy OMPUMYBAHUX
3HAHb MA [HOUBIOYANbHOI MPAEKMOPII HAGYAHHS. /[0 a0anmueHUx HAGUANLHUX NIAM@OPM 34 6epcCield OOCHIOHUKIG
Eduventure y 2015 poyi modcua gioneceno maxi niamepopmu: 2U, Wiley, Canvas, Loud Cloud, Blackboard, Knewton,
RealizelT, Adaptcourseware, Anewspring, 0o Komnawii, wo eupobndiome adanmusHuii Konmenm — Adaptcourseware,
Wiley, Pearson Education, Jones& Bartlett Learning, sixRedMarbles, Smart Sparrow, Acrobatiq, Cengage Learning,
Toolwire. Buokpemaeno mpu pi6Hi HA8UANLHUX CUCTEM AOANMUBHO20 HABUAHHA: CUCNeMU, AKI 3a0e3neyyroms «nacus-
HY», «AKIMUSHY» Ma «PO3yMHY» adanmuenicms. ITiocymosano, wjo yudposizayis 6uwoi oceimu 0emepminye 6UHUKHEHHS
HOBUX MEXHON02II peanizayii 3MiCmo8HoI CK1ad080i nid2omosku cmyoeHmis 00 npogecitinoi disibHocmi. B ceimogomy
nedazociuHoMy KOHMUHYYMI HUHI 30CepeOiCyEMbCsL Y8aad HA GUAGIEHHI Md GUKOPUCTAHHS MONICIUBOCIEl A0ANMUBHO-
20 HABYAHHA CMYOeHmMi8 K 8eKMopie peanizayii 0coOUCMICHO-30PIEHMOBAH020 NIOX00Y, 3aDe3neyeHHs NepcoHANizayii
oceimu ma akmugizayii dianeHocmi cmyoenmis. B npaxmuyi 3apyoiocnux B30 ides aoanmusnozo HasuyanHsa Kopenoe
3 3acadamu napaouemiu. KOHCMpYKmugeizmy 6 neoazoziyi. Tobmo Kpucmanizyemocs akmueHa poib CnyoeHmis y npoyeci
3AC60EHHS 3HAHb | (POPMYBAHHI C8020 GLACHO20 PO3YMIHHS C8ImY. 32I0HO 3 Yi€0 KOHYenyiclo 6 a0anmueHomy HAGUAHHI
cmyoenm He quue nacusHo NO2IUHAE THpopMayiio, a akMueHO 83AEMOOIE 3 HABUATLHUM MAMEPIATIOM, CMEOPIOIOYU HOBI
3HAHHA HA OCHOBI 61ACHO20 Q0CBIdY, pedueKcii ma 63acmo0ii 3 HABKOIUWHIM cepedosuugem. Y Konmekcmi adanmus-
HO2O0 HABUAHHS OKpecieHd Niam@opma iHiYitoe CMBOPeHHs 0CBIMHIX cepedosuly, AKi CIUMYIIOIMb AKMUBHY YYdcmb
cmyoenmis. /[s ybo2o 3acmocosyoms pisHi mooeni adanmayii. A0anmueHi cucmemu HA8YAHHA HAOAIOMb CIYOeHmaM
MOHCIUBOCTNI Ol CAMOCMILIHOT NI3HABAILHOCMI.

Knrouosi cnosa: oceima, yugposizayis, maubymui gaxisyi yugposux mexnonozii, npogeciuna nio2omoexa,
adanmueni cucmemu, a0anmMueHe HaguaHHs.
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VECTORS OF USING ADAPTIVE SYSTEMS IN HIGHER EDUCATION
INSTITUTIONS: FOREIGN EXPERIENCE

The article analyzes some areas of adaptive learning systems in higher education institutions of foreign countries.
It has been found that the pedagogical basis for designing an adaptive learning system in the electronic environment
of foreign higher education institutions is a polyparadigmatic approach that accumulates an open, non-contradictory
cluster of learning approaches, the integrated use of which has a synergistic effect. The study and analysis of the current
situation in the development of e-learning tools and methods has shown that personalization is becoming a global
trend in e-learning. The foreign experience of using adaptive learning systems has made it possible to summarize that
personalization of professional training is realized in several forms: on the basis of differentiated learning, through
the expansion of student autonomy, through the variation of learning content. In general terms, adaptive learning is
defined by educational analysts as both a concept and a tool, and provides for the possibility of providing students
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with appropriate learning tools, choosing the amount of knowledge they receive, and an individual learning trajectory.
According to Eduventure researchers in 2015, adaptive learning platforms include the following: 2U, Wiley, Canvas, Loud
Cloud, Blackboard, Knewton, Realizell, Adaptcourseware, Anewspring, and companies producing adaptive content —
Adaptcourseware, Wiley, Pearson Education, Jones & Bartlett Learning, sixRedMarbles, Smart Sparrow, Acrobatiq,
Cengage Learning, Toolwire. Three levels of adaptive learning systems are distinguished: systems that provide "passive”,
"active" and "smart" adaptability. It is summarized that the digitalization of higher education determines the emergence
of new technologies for the implementation of the content component of students' preparation for professional activities.
The world pedagogical continuum is now focusing on identifying and using the possibilities of adaptive learning of
students as vectors for the implementation of a personality-oriented approach, ensuring the personalization of education
and activation of students' activities. In the practice of foreign higher education institutions, the idea of adaptive learning
correlates with the principles of the constructivism paradigm in pedagogy. That is, the active role of students in the
process of acquiring knowledge and forming their own understanding of the world is crystallized. According to this
concept, in adaptive learning, students not only passively absorb information but actively interact with the learning
material, creating new knowledge based on their own experience, reflection, and interaction with the environment. In the
context of adaptive learning, the outlined platform initiates the creation of educational environments that stimulate active
student participation. Various adaptation models are used for this purpose. Adaptive learning systems provide students

with opportunities for independent cognition.

Key words: education, digitalization, future digital specialists, professional training, adaptive systems, adaptive

learning.

The relevance of the problem. The current trends
in higher education in the global space of pedagogical
knowledge are its digitalization and personalization.
This concept is relevant for all levels of education
around the world, as it helps to solve the problem
of student involvement in the educational process,
their motivation, and thus improves the quality of
education. The process of student learning in higher
education institutions is now closely linked to the
digital educational environment, where educational
programs are implemented through e-learning and
distance learning technologies. The use of digital
technologies, in turn, is closely related to the approach
of personalization of learning.

Digitalization and personalization of education
are interconnected and complement each other. It
is no coincidence that personalization of education
is seen as the "core" of the digital transformation of
professional training systems around the world. In
higher education, along with the widespread use of
digital technologies in the educational process, the
presence of personalized learning is currently small.
However, there is already progressive experience in
the use of adaptive systems in higher education in
foreign countries.

Analysis of recent research and publications.
The study of information about the specifics of
the use of adaptive learning systems in higher
education (Smaliukh, 2018) shows a significant
interest of researchers in this problem. The works
of S. Gerasymenko and O. Parkhomenko reveal
the historiography of the integration of adaptive
learning into the higher education system in general,
with an emphasis on foreign experience in the use
of adaptive technologies and their impact on the
educational process (Gerasymenko, Parkhomenko,
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2020). Whereas V. Hryniova analyzed the benefits
of using these technologies in the education systems
of countries around the world (Hryniova, 2020).
V. Kukharenko systematized the technologies that
support adaptive learning systems, emphasizing the
importance of integrating these technologies into
modern higher education to ensure the flexibility of
learning processes (Kukharenko, 2012).

Foreign researchers (Anderson, McCormick, 2015)
outlined the boundaries of the use of adaptive systems
in higher education in terms of providing personalized
learning in the digital era in the distance learning
system (Red, 2010); identified (Anderson, Schmidt,
2023) modern achievements in the field of adaptive
learning to improve the learning environment in higher
education institutions; considered adaptive systems
as a prospect for personalized learning in education
(Baker, Siemens, 2023); studied the specifics of the
implementation of adaptive systems of higher education
(Fedoruk, 2010; Huang, Shui, 2012 etc.), based on the
use of artificial intelligence to improve educational
interaction and involvement of students in the learning
process (Johnson, Garcia, 2023; Thompson, Zhao,
2023, etc.); implementation of adaptive learning in
university programs (Wilson, Taylor, 2023). However,
digital technologies are currently developing very
rapidly, offering new opportunities for the development
of adaptive learning systems. Foreign higher education
institutions are actively using such opportunities,
presenting positive results in the quality of student
training. In Ukraine, adaptive learning is only gaining
popularity, so it is advisable to identify the key vectors
of'its development in foreign countries in order to adapt
and implement it in the domestic educational realities.

The purpose of the article is to identify the
directions and features of the use of adaptive learning
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systems in higher education institutions in foreign
countries.

Presentation of the main material. The
developmentofe-learningintheacademicenvironment
takes place through the creation of e-learning courses
based on a learning management system that provide
ample opportunities for both teachers and students.
Teachers use elearning environments to develop
educational content and test materials, communicate
with students, and organize the learning process,
including the use of active learning methods. Such
an environment allows students to interact with each
other and with the teacher, and to participate in joint
activities.

The concept of adaptive learning in higher
education has gained wide popularity in parallel with
the introduction of distance learning technologies. It
is due to the fact that first-year students have different
levels of mastery of specialized disciplines, different
preferences in choosing an individual educational
trajectory, and cognitive abilities. Over time, trends
in higher education are increasingly focused on
individualized approach to students. Traditional
e-learning platforms have a significant drawback —
very often, all students are offered the same content
and activities, without taking into account the needs
of the student and his or her unique characteristics.
Instead, adaptive systems are designed to tailor the
learning content to the needs and capabilities of each
future professional.

The pedagogical basis for designing an adaptive
learning systemintheelectronicenvironmentofforeign
higher education institutions is a polyparadigmatic
approach that accumulates an open, non-contradictory
cluster of learning approaches, the integrated use
of which has a synergistic effect. The leading role
in this cluster is assigned to the competency-based
approach. The contextual, interdisciplinary, subject-
information, and personality-oriented approaches
are of great didactic importance. In fact, the latter
methodological platform is the key idea of promoting
adaptive learning systems in higher education.

The study and analysis of the current situation
in the development of e-learning tools and methods
demonstrates that personalization is becoming a
global trend in e-learning. The growing popularity of
personalization in higher education can be explained,
on the one hand, by a reflection of the natural human
desire for an individual approach to students' personal
requests, and, on the other hand, by the growing need
for people to be even more productive and comfortable
in acquiring new competencies due to technological
advances. Therefore, teachers of global universities
are turning to electronic personalization tools, on the
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one hand, to meet the growing market demand, and on
the other hand, to intensify the learning process.

Foreign experience in the use of adaptive
learning systems suggests that the personalization
of professional training is realized in several forms:
through differentiated learning, through expanding
student autonomy, through varying the content of
learning. In general terms, adaptive learning is defined
by educational analysts as both a concept and a tool,
and provides for the possibility of providing students
with appropriate learning tools, choosing the amount
of knowledge they receive, and an individual learning
trajectory.

According to Eduventure researchers, adaptive
learning platforms in 2015 included 2U, Wiley,
Canvas, Loud Cloud, Blackboard, Knewton, RealizelT,
Adaptcourseware, Anewspring, and companies
producing adaptive content — Adaptcourseware,
Wiley, Pearson Education, Jones & Bartlett Learning,
sixRedMarbles, Smart Sparrow, Acrobatiq, Cengage
Learning, Toolwire (Thompson, Zhao, 2023: 245).

Adaptive learning system, "tutorielle assistive
systeme", "Intelligent Tutoring Systems" is a system
that reflects some student characteristics in a "student
model" and uses this model to adapt various aspects
of programmed learning and knowledge control.
Three levels of adaptive learning systems can be
distinguished: systems that provide "passive", "active",
and "intelligent" adaptability. Such a classification is
given as a well-established one in online dictionaries
of European countries on psychology and pedagogy
(Wilson, Taylor, 2023: 102). In systems that provide
"passive adaptability," the active role is delegated to
the student: taking into account the recommended set
of parameters, the student, in his or her own interests,
plans the trajectory of his or her learning material, the
timing of studying a particular content. Such systems

use passive schemes "if... — then..." and simple
hypertext systems.
Systems that provide "active adaptability”

are designed in such a way that the system itself
determines the trajectory of further learning based
on the educational material already completed by
students and their answers to test questions. Such
systems use active schemes "if... — then..." and apply
programming.

Obviously, adaptive technologies are currently
widely used in various fields of education, including
vocational education, corporate training, distance
learning, and self-education. With the development
of cloud computing, virtual reality, and artificial
intelligence, new opportunities are opening up for
the creation of innovative adaptive systems. The
latter can be classified according to various criteria.
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The most common classifications used in higher
education institutions in the Euripro countries are
based on the types of data used for adaptation, student
characteristics, and learning objectives. Here are
some of the main types:

1. Adaptation based on data about the student:

- use of data analytics — includes analyzing data on
student performance and behavior to determine their
individual needs and abilities;

- feedback and evaluation — using feedback from
students and the results of their assessments to adjust
and adapt the material and teaching methods.

2. Content-based adaptation:

- individualization of content — provides different
content for each student, depending on their level of
knowledge and preferences;

- task selection — the systems can offer tasks of
different complexity and types depending on the level
of training and performance.

3. Adaptation by teaching methods:

- individualized methods — this approach uses
different techniques and strategies based on the needs
and preferences of the student;

- self-study — providing an opportunity to choose
the method and pace of learning.

4. Adaptation by time and pace:

- time management — the student manages the pace
and schedule of learning according to their individual
capabilities;

- accelerated or decelerated learning — learning
systems can automatically accelerate or decelerate
the pace of learning depending on the student's
performance.

In this context, the opinion of V. Hrynova is
valuable, as she notes that the idea of adaptation in
higher education can be traced to the use of electronic
tests. They are based on a dynamic change in the
levels of complexity of test questions in accordance
with the previous and current indicators of student's
educational performance (Hrynova, 2020: 55). That
is, foreign universities are actively implementing
adaptive tests. According to Y. Smaliukh, an adaptive
test is a computer-implemented system of test tasks
of various types, the condition of which can be
presented in different forms: graphic, analytical, verba
(Smaliukh, 2018). This system allows you to present
tasks of a certain level of difficulty depending on the
results of the previous task, that is, after each correct
answer, the level of difficulty of the following tasks
increases, and after the wrong answer, it decreases.

In the practice of higher education in Europe, three
types of computer-based testing are used:

- testing, in which the options and the order of
submission of tasks are fixed,
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- testing, in which variants are generated
automatically from the existing set of tasks according
to the rules set by the developer;

- adaptive testing, in which an individual set of
tasks is formed for each test subject during the testing
process, and their choice is based on the results of the
student's answers to previous tasks (Hrynova, 2020).

The study of the practice of using adaptive learning
systems in foreign higher education institutions
has made it possible to group the methods used in
designing tasks and content of such systems. Here are
some of them:

- Clustering — allows you to group students based
on their characteristics or behavioral data;

- classification — the definition of the category or
class to which each applicant belongs is applied,;

- regression — used to predict numerical values
based on available data;

- Natural Language Processing (NLP) — allows
you to analyze and understand the natural language
used by students during their studies;

- Reinforcement Learning — this method is used to
train algorithms to make a sequence of decisions in
order to maximize a certain numerical reward;

- Convolutional Neural Networks (CNN) is a
type of neural network specialized for processing
structured data such as images;

- Recurrent Neural Networks (RNNs) can process
sequential data, such as text or sound; in adaptive
learning, they can be used to analyze students'
sequential responses to learning tasks and provide
personalized feedback;

- Deep Learning — an approach to machine learning
that uses multi-layer neural networks to extract high-
level features of data; it is used to create complex
models that can adapt to a wide range of educational
data and tasks;

- Genetic Algorithms are used to evolve optimal
solutions based on the principles of natural selection. In
particular, they can be used to optimize the parameters
of training models and adaptation strategies based on
empirical data;

- Association Rules identify relationships and
dependencies between different data elements.

Conclusions. The digitalization of higher education
determines the emergence of new technologies for
the implementation of the content component of
students' preparation for professional activities. The
world pedagogical continuum is now focusing on
identifying and using the possibilities of adaptive
learning of students as vectors for the implementation
of a personality-based approach, ensuring the
personalization of education and activation of students'
activities. In the practice of foreign higher education
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institutions, the idea of adaptive learning correlates
with the principles of the constructivism paradigm in
pedagogy. That is, the active role of students in the
process of acquiring knowledge and forming their own
understanding of the world is crystallized. According
to this concept, in adaptive learning, students not only
passively absorb information but actively interact with
the learning material, creating new knowledge based
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on their own experience, reflection, and interaction
with the environment. In the context of adaptive
learning, the outlined platform initiates the creation
of educational environments that stimulate active
student participation. Various adaptation models are
used for this purpose. Adaptive learning systems
provide students with opportunities for independent
cognition.
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