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Abstract. E-learning courses have become a popular means of transferring
knowledge. Most participants in the learning process report that they benefit from being able
to learn regardless of time, location, and device used. Other advantages include the ability to
return to the studied material several times, divide the material into parts, and consume
information using various types of educational materials (video, infographics, presentations,
text, quizzes, etc.). At the same time, the majority of learners interviewed chose that they lack
personalization in both materials and the learning process, are limited in terms of execution
and would like to have a choice of learning levels. An educational direction capable of
implementing the above requirements in practice is blended learning since it has several
advantages, such as ease of use, consideration of individual abilities, the introduction of
additional materials, and monitoring of activities. Although it combines offline and online
learning, the effectiveness of the e-learning courses designed to deliver it is critical. For the
learning process to meet the needs of students, educational institutions can implement
adaptive personalized learning. Adaptive personalized learning is a methodology that allows
you to determine the level of knowledge of students and their learning styles, as well as
transform materials, tasks, and methods of their implementation to the needs of participants
in the learning process. LMS Moodle offers various solutions for adaptive personalized
learning. They provide administrators and teachers with the tools to change all stages of the
learning process, from providing information to grading.
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Annortammsi. ELearning xypcrapsl OutiM OepyZiH TaHbIMall KypajiblHa aiHaJIIbl.
OKy mpoueciHe KaTbICYIIbIIApJBIH KONl YaKbpIThIHA, OpHAlacKaH >KepiHe IKoHe
nalIaJaHbUIFaH KYpPBUIFBIFA KapaMacTaH OKy MYMKIHJIHEH Naii1a KepeTiHiH xabapaibl.
backa apTHIKIIBIIBIKTapFa 3€pTTEIATCH MaTepHaira OipHEIIe peT opaly, MaTepHajIbl
Oemiktepre ©Oeimy koHe OopTypii oKy MartepuangapeiH (OeitHe, wuH(]OrpaduKa,
Mpe3eHTaluATIap, MOTiH, BHUKTOpPHHAmap >koHEe T.0.) MalAanmaHbIll aKmapaTTbl TYTBHIHY
MyMKiHziri kipeni. COHBIMEH KaTap, cayalHamara KaTBICKaH CTYJCHTTEpIiH KOIIIiTiri
MaTepHangapiaa 1a, OKy MpoIeciHe e KeKeJICHIIpY JKeTiCTIeHTIHIH, OPBIHAAY TYPFHICBIHAH
MIEKTEYJIi €KEHIH JKoHEe OKy NCHIeiNIepiH TaHmay MYMKIHIITIH KaJaWTBIHBIH aTam OTTi.
Xorapbiia aTanran TananTaplsl ic Ky3iHAE JKy3ere achlpyra KaoijerTi 0ijiM Oepy OarbIThI
apanac OKbITY OOJbIN TaObUIabl, OMTKEHI OJI MaijanaHyJblH KaparnaibIMIBLIBIFbI, KEKe
Ka0iJeTTep i ecernke ary, KOChIMIIa MaTepHaIap/ibl €Hri3y )KoHE KbI3METTI 0aKblIay CHSKTHI
OipkaTap apTHIKIIBUIBIKTapFa Ue. ABTOHOMJIBI JKOHE OHJIAWH OKBITYIBI OIPIKTipCe NI¢, OHBI
OpBIHIAY YLIIH d3ipieHreH elearning KypcTapbIHBIH THIMALNIT eTe MaHbI3abl. OKy mporeci
OKYIIBUIAPIBIH KAXKETTUIIKTepiHe colikec Kedyl yiiH OuriM Oepy Mekemenepi Keke
OcHiMIeNTeH OKBITYIBI €HTi3e anmanbl. JKeke OeHiMaeNeTiH OKBITY-0y1 OKyIIBIIapABIH OiTiM
JCHreHiH JKOHE OJapAblH OKYy MOHEpJEpiH aHBIKTayFa, COHIAaH-aK OKy IIpOIeciHe
KaTBICYIIBIIAPBIH KKETTUIIKTepiHEe ColiKec MaTepHaiapibl, TanchlpMalapibl >KoHE
oNappl OPBIHAAY SMICTEPIH TYPIICHAIpYTe MyMKIiHAIK OepeTiH omicreme. LMS Moodle xeke
OcHiMIeNTeH  OKBITy YOIIH OpTYpii miemrimuaepai ycbiHamsl. Omap okiMmimizep MeH
MyrajiMJepre akmapatr OepyneH Oactan Oarajayra JeWiHI OKy IIPOLECIHIH OapibIK
Ke3eHJIEpiH 03repTyre apHalFaH Kypaiaap/bl YChIHAbI.
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AunHoTanusi. Kypcbl 35IeKTpOHHOTO OO0y4YeHHs CTajldi HOMYJISIPHBIM CPEICTBOM
nepenavd 3HaHWH. BOJBIIMHCTBO YYaCTHUKOB Iporecca OOy4YeHHUs OTMEYaroT, YTO OHHU
MOJIy4aloT BBIFOJY OT BO3MOXKHOCTH IMOJyd4aTh 3HAHUs HE3aBUCUMO OT BpEMEHH,
MECTOIIOJI0XKEHHS ¥ UCTIONIB3yeMOro ycTpoiicTBa. Cpean Ipyrux NpeuMyIecTB OTMEUar0TCsl
BO3MO>KHOCTb HECKOJIBKO Pa3 BO3BPALIATHCS K U3yYCHHOMY MaTepHaly, pa3AeisiTh MaTepual
Ha 4acTH, NOTPEOISATh MHPOPMALIMIO C TIOMOILBIO Pa3IMYHbIX BUIOB y4eOHBIX MaTepHaIoB
(Buneo, wuHporpaduka, Npe3eHTaLUH, TEKCT, BUKTOPUHBI M T.1.). B TO Xe Bpems
OOJIBIIMHCTBO ONPOLIEHHBIX 00yYaroUIUXcs BHIOPAIM, YTO UM HE XBaTaeT IIEPCOHAIN3ALNN
KaK MaTepHajoB, TaK U yueOHOro Mmpolecca, OrpaHMYeHbI B IUIaHE BBIMIOJIHEHHS U XOTENHN Obl
UMETh BBIOOp YypoBHS oOydeHus. (OOpa3oBaTeTbHBIM HANPABICHHEM, CIIOCOOHBIM
peann3oBaTh Ha MPAKTHKE BbILICyKa3aHHbIE TPEOOBaHMS, SIBISICTCS CMEIIAaHHOE O0y4eHHe,
MOCKOJIbKY OHO 00J1a[jaeT PSIOM MPEHUMYIIECTB, TAKUX KaK YI0OCTBO UCIOIb30BAHMS, YUET
MHMBHIYAIbHBIX CHOCOOHOCTEH, BBEJCHUE IOMOJHUTEIHHBIX MATEPHUAIOB, MOHUTOPUHT
JIEATEIBHOCTH. XOTS OH COYETaeT B ce0e aBTOHOMHOE M OHJIAiH-00y4deHne, 3 (HEeKTHBHOCTh
KypCOB DJIEKTPOHHOTO 00y4eHUs, pa3pabOTaHHBIX ISl €0 PeaslM3alny, UTPAaeT PEeIIaloNyIo
poib. UroOs! mporiecc 00yueHHsl COOTBETCTBOBAJ MOTPEOHOCTSIM 00yHaronuxcs, B y4eOHBIX
3aBEACHUAX MOXET ObITb BHEAPEHO aJaNTUBHOE IEPCOHAIM3UPOBaHHOE OOy4YeHHeE.
AjanTHBHOE IEPCOHAIM3UPOBAHHOE OOY4YEeHHWE — OSTO METOIOJIOTHS, IT03BOJISIONIAs
OIPE/ICIINTh YPOBEHb 3HAHWH CTYAEHTOB U MX CTHJIM OOydYeHHMs, a TaKXkKe IpeoOpa3oBaTh
Marepuabl, 3aJa4d M CIIOCOOBI MX BBINOJHEHUS B COOTBETCTBHHM C MHOTPEOHOCTSIMHU
Y4acTHUKOB ydeOHoro mporecca. LMS Moodle mpemyaraer pasnudHble pemieHus st
a/IalITHBHOTO MEPCOHATM3UPOBAHHOTO 00yueHus. OHU MPEAOCTABISIOT aMUHICTPATOPAM U
YUUTENSIM HMHCTPYMEHTHI Ul M3MEHEHHs BCEX JTAloOB Ipolecca OOydeHWs, HauyMHAs C
npegocTaBieHnss HHGOPMAMU 1 3aKaHYMBAsI OLEHKO.
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Introduction

Analysis of research trends in the field of human interaction The computer shows
that at present a significant part of developments is connected with the creation of adaptive
personalized systems that allow not only provide the user with information at any time, in any
place, in any form, but also to provide information that is necessary for this particular user,
and in a convenient way for this user. form. Personification is especially important in learning
with the help of various computer learning systems because this allows the training system
within the same course to provide the user with information in a different style and different
levels of complexity.

P. Brusilovsky (Brusilovsky and Henze, 2007), Beaumont (Beaumont, 2016), De Bra
(De Bra et al., 2009), G. Weber (Weber et al., 2001), Fisher (Fisher, 2015), Caplan (Caplan
et al., 2004), and others made a great contribution to the development of methods for ensuring
the personalization of the learning process. The first studies in this area refer to the works of
Alain, Coen, Perot, and Elaine Rich (Buchem et al., 2010). In Kazakhstan, studies of the
problems of adaptive learning are reflected in the works (Stukalenko et al., 2016). Adaptive
personalized systems are currently used in various fields where large amounts of information
are used and where this information can be used by different people with different goals,
knowledge, and experience. P. Brusilovsky (Brusilovsky, 1998) gives the following definition
of the concept of an adaptive system: it is a hypertext or hypermedia system that displays
some characteristics of a student in the form of his model and uses this model to adapt some
of the visible aspects of the system to this student. Such a system must meet the following
three criteria: be hypermedia, have a learner model, and be able to use this model to adapt the
hypermedia environment to this learner. Adaptation in learning systems is especially
effective. First, such systems are used by users who differ in many characteristics.
Applications designed for one class of users will not be suitable for other users. Second, in
many cases, the user is working with the system on their own, so the help that colleagues and
teachers provide adaptively in a typical classroom is not available. Currently, training is one
of the main areas of application of adaptive personalized systems. Thus, the development of
systems that implement new approaches to learning, i.e. systems that can "tune in" to specific
users, and take into account their characteristics, is an urgent task.

However, most educational institutions still have unified teaching aids that do not
take into account learning styles, differences in knowledge levels, the required depth of study,
course duration, etc. Therefore, the introduction of adaptive personalized learning remains
one of the urgent tasks of educational institutions. Thus, the study of tools that allow adapting
and personalizing to the individual needs of students is in demand.

The introduction of adaptive personalized learning in an educational institution
requires additional funding. Therefore, it is too early to talk about the wider use of such
solutions, and it is necessary to look for ways to implement adaptive personalized learning
using the systems that they already use. One such popular system is LMS Moodle. That is,
the objective of this article is to analyze the management of the learning process using
adaptive personalized learning systems, including with the help of LMS Moodle.

Research methodology

Adaptive personalized learning is a methodology that periodically collects
information about the level of knowledge, learning styles of students, and the appropriate
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configuration of learning resources, assignments, and assessments. The goal of adaptive
personalized learning is to provide learners with the means to receive information according
to their learning needs and cognitive characteristics. Requirements for adapted personalized
educational materials are formed taking into account the goals of the educational process. The
current level of knowledge should be taken into account, as well as differences in learning
styles and individual needs. Adaptive personalized learning tools are technologies that can
synchronize with the learning process and are based on machine learning technologies that
can adapt to the progress of each student and change the learning content in real-time without
outside help (Shawky et al., 2019). Adaptability can manifest itself in one or more elements
of technology: content, evaluation, and sequence.

Responsive content means providing learning materials in a format that allows
students to choose their educational path. Adaptive content is implemented through contextual
help, content division, division of material into parts, and the ability to select the volume and
format of the material. For example, during an online lecture, you can assess the level of
knowledge of the student using questions and direct the student back to the part of the
information that was not learned enough, or allow some of the information to be skipped in
the form in which it was previously learned. The adaptive sequence involves the automatic
selection of the appropriate content, level of complexity, and order of learning the material
based on the analysis of learning activities. Adaptive sequencing tools are the most complex,
as they simultaneously analyze data, and shape and modify a student's trajectory in real-time.
Data collection is not limited to the accumulation of information about correct and incorrect
answers (Karampiperis et al., 2005). To develop an individual learning path, adaptive
software takes into account many different indicators, such as the accuracy of answers, the
number of attempts, the use of additional tools, and the interests of the student (for example,
which subjects he prefers).

Adaptive sequencing is implemented in three steps: data collection, analysis, and
adjustment of the sequencing of the material by the needs of students. The main advantage of
an adaptive sequencing textbook is to fill existing gaps in knowledge. If a student missed a
lesson or did not learn it enough, and now this complicates the study of new material, the
sequence of tasks and topics changes. The student first fills in the gap in his knowledge and
then moves on to the current topic (Weber et al., 2001).

Adaptive assessment means that any question depends on the answer to the previous
one. The better it is, the more difficult tasks are given later; and vice versa: if it is difficult for
a student to answer a question, tasks will be simplified until the student acquires the necessary
knowledge. Adaptive assessment tools are usually used for periodic monitoring once every
few months (Schuwirth et al., 2011) the student receives a relatively voluminous test task to
check the level of assimilation of the material during the module, semester, etc. After
monitoring, the data is analyzed and the results are used to further correct the program and
the individual learning path of each student. Therefore, one of the advantages of adaptive
estimation is detailed statistics (Pelanek, 2016).

Research results

Having considered the most common modern learning process management systems,
we concluded that the LMS Moodle functionality meets all the criteria for the mass
development and implementation of personalized adaptive learning systems in the educational
process of higher educational institutions and is ahead of the considered systems in terms of
functionality. the total number of criteria met. The advantage of free systems is a wide range
of functionality that is not inferior to the functionality of commercial systems. But at the same
time, it minimizes the costs of educational organizations and removes the problems of annual
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license renewal.

=
Criteria s o
o} - —
e~ S | 5| Q| =
HEEIEE
as] ) N = =
Implementation of educational goals + |+ |+ |+ |+
Open source code - + |+ |+ |+
Formation of individual student statistics at all stages of training | + - + + +
Setting up auto-navigation in an electronic environment
(building individual educational trajectories) + - - - +
Using educational objects of different Formats + |+ |+ |+ |+
The results of the educational verification system + + + + +
Means of communication, feedback organizations + + + + +
The simplicity of the interface - + - - +
student activity reporting system + + + - +
Modularity + + + + +

Table I — Learning management systems

Due to the high flexibility in creating and customizing e-learning systems, resources,
and courses, as well as ease of use and open-source code, LMS Moodle is widely used to
develop training courses and systems that implement a blended learning model. Even though
Moodle is an open-source system, it solves the same class of problems as systems for
commercial use. LMS Moodle can refine, develop and adapt it to the conditions and tasks of
the current educational situation. A distinctive feature of LMS Moodle is that the international
network community of developers and users that have formed around it is actively engaged
in the development of the system. They regularly exchange work experience, discuss
problems and difficulties that have arisen, exchange results, and share plans for further
development of the environment. Taking into account the relevance of personalization of the
educational process in the context of digitalization, the advantage of LMS Moodle is the
ability to build a personal educational space, implement an individual educational trajectory,
and strategies for adapting educational content to the individual characteristics of students.
students.

Consider a personalized adaptive learning system for the discipline "Mathematics",
implemented in the learning management system Moodle. The title screen of the subject
"Mathematics" is shown in fig. 1.
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Figure 1. Title screen of the adapted course

After studying the content in the editorial office, available to the student at the current
stage of training, testing becomes available to him, aimed at automated control of the study
of the current material. Please note that if it is possible to retake the test, the last attempt is
always recorded in the grade log. To determine the conditions for the transition between
educational materials, four levels of training (insufficient, low, medium, and high level) are
introduced. Based on the achievement of these levels of adaptation strategy based on learning
outcomes, I recommend that the student either re-learn the current material in a different
version of the presentation or additionally study the learning content. The introduced limit on
the number of attempts, in case of unsatisfactory results, i.e. insufficient level, sends the
student to the teacher for a consultation to resolve all emerging issues and problems with the
studied educational material. A similar scheme is implemented in other terms, which allows
you to flexibly adapt the training material. Thus, the content orientation of the individual
educational trajectory is realized - providing the student with the opportunity to master the
content of education at a level not lower than the threshold level, while providing a level that
best suits his capabilities, needs, and interests.

Conclusion

Adaptive technologies have both advantages and disadvantages. Among the benefits
— are productive learning and accurate recommendations for each student. The disadvantage
is that they take much more time to implement compared to traditional learning, and adaptive
technologies do not solve the problem of using knowledge in real life. Specialized solutions
can be used to introduce adaptive learning into the educational process of a secondary
educational institution. However, Moodle LMS offers the teacher a wide range of options for
planning and implementing adaptability in the process of developing an e-learning course at
all levels - adaptive content, adaptive sequencing, and adaptive assessment. At the center of
this process is the teacher, who can choose the implementation paths, and understand the
characteristics of students, their educational needs, and learning styles. That is why the main
task in the implementation of personalized and adaptive learning is the training of teachers,
since their role is no longer limited to the provision and verification of mechanical knowledge,
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but requires the development of practical and creative tasks, project supervision, and
assistance in time management. That is why the educational process with the introduction of
adaptive technologies further emphasizes the role of teachers.
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