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ADAPTIVE ONLINE EDUCATIONAL PROCESS BASED ON SMART
TECHNOLOGIES AND ANALYSIS OF EXISTING SYSTEMS

AJJATITUBHBIN OHJIAMH-OBPA30OBATEJBHBINA MPOIIECC, OCHOBAHHBIN
HA UHTEJUIEKTYAJIBHBIX TEXHOJIOT'USIX U AHAJIM3E CYIIECTBYIOIIUX
CHUCTEM

SUSTKEPJIIK TEXHOJOTUSAJIAP MEH KOJITAHBICTAFBI ) KYWUEJIEPI
TAJJAYFA HETI3AEJTIEH BEUIMIEJTEH OHJIAWMH-BLJIIM BEPY ITPOILIECI

Abstract. The article is devoted to the theoretical consideration of the phenomenon of smart
technologies in modern education from the perspective of the development of universal and
professional competencies. The process of teaching students involves turning to innovation, since
the use of new technologies significantly expands the boundaries of teaching, and obtaining
knowledge, and applying existing skills in practice. The inclusion of such innovations as smart
technologies in the educational space of a modern University leads to a valuable transition to
versatile learning. Students immersion in the sphere of new educational technologies actualizes
previously hidden creative and intellectual resources, motivates research activities, and increases
the level of cognitive interest. A conceptual model with an adaptive online educational system
based on SMART technologies can be used in two possible ways. The first, as an additional tool for
modifying the traditional learning process by optimizing repetitive elements that can be automated.
Second, to modernize the current learning process by introducing new teaching methods, such as e-
learning, m-learning, blended learning, and others. As a result, system promotes shift of teacher-
centric approach to the student-centric. Nevertheless, it is noted that the role of the teacher is not
leveled, but rather, the teacher acts as a mentor who will be able to maximize his/her potential using
SMART technologies. This, in turn, will positively affect the quality of knowledge received by
students in this educational system.

Keywords: e-learning, online assessment, adaptive learning, adaptive assessment, adaptive
testing, knowledge graph, smart technologies, m-learning, graph theory.

AnHoTauusi. CTaTbsi TOCBSILIEHA TEOPETUYECKOMY pPACCMOTPEHHIO (DeHOMeHa cMapT
TEXHOJIOTUH B COBpEMEHHOM OOpa30oBaHMM C TMO3ULUI pa3BUTUS  YHUBEPCAJIbHBIX U
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npodeccuoHaNbHBIX KommeTeHImid. Ilpomecc oO0ydeHHss y4eHMKOB MpeAroyaraeT oOpalleHue K
WHHOBAIIMSIM, TTOCKOJIBKY IMPUMEHEHHUE HOBBIX TEXHOJIOTMH CYIICCTBEHHO PACHIUPSET TPAHUIBI H
MpenojaBaHusi, W IMOJYYEHUs 3HAHUW, W TPUMEHEHUS HUMEIOIIMXCS YMEHUW U HaBBIKOB B
MPAKTUYECKOU ACSATEIBPHOCTH. BKIIOUEHHOCTh B 00pa3oBaTeIbHOE IMPOCTPAHCTBO COBPEMEHHOTO
By3a TaKoW WHHOBAIlMM, KaK CMapT-TEXHOJOTHH, OOYCIOBIMBAaeT IICHHBIH MEpexoa K
pasHOCTOpOHHEMY o0Oy4yeHuto. IlorpykeHne CTyaeHTOB B cdepy HOBBIX 00pa30BaTEIbHBIX
TEXHOJIOTMM aKTyaJIu3UPYeT paHee CKPBITble TBOPYECKUE W HHTEIUICKTyaJIbHBIE PECYPCHI,
MOTHUBHPYET Ha HCCIEIOBATEIBCKYIO JESATEIbHOCTh, TIOBBIIIAET YPOBEHb IT03HABATEIIBHOTO
unrepeca. KoHuenrtyanbHass MoOJENb C aJanTUBHOM 00pa3oBaTeNbHOW OHJIAWH CHUCTEMOM,
ocHoBaHHOW Ha SMART TeXHOJIOTHSAX MOXKET OBITh MCIOJb30BaHa JABYMS BO3MOXKHBIMHU ITYTSIMH.
[lepBblif, Kak JOMOJHHUTEIBHBI HMHCTPYMEHT JUII MOAM(HUKAIMK TPaJUIMOHHOTO Mpolecca
OoOy4YeHHs] TyTeM ONTHUMHU3AIMH  IOBTOPSIONIUXCS  JJEMEHTOB, KOTOpPhIE MOTYT  OBIThH
ABTOMATHU3MPOBAHBL. BTOpO#l, MOAEpHU3UPOBATh TEKYIIMH Mporecc OOY4YCHHS IMyTeM BHEIPCHHS
HOBBIX METOJHUK MperojiaBaHus, Takue Kak e-learning, m-learning, blended learning u mpyrux. B
pe3yabTare pabOTHl CHCTEMBI IMOJXOJ, OPHEHTHUPOBAHHBIM Ha mpernomaBarens (teacher-centric)
3aMEHSETCs MOAXO0JI0M, OPHEHTUPOBAHHBIM Ha cryAeHTta (student-centric). Tem He MeHee 0co60
OTMEYaETCs, UTO POJIb MPENoAaBaTesi He HUBEIUPYETCs, a HA00OPOT, MPENOaBaTeIb BHICTYACT B
KauyeCcTBE MEHTOpAa M HACTaBHHMKA, KOTOPBIA ¢ ucmnojb3oBaHMeM SMART TexXHOJIOTHHl CMOXKET
MaKCUMaJIbHO PACKPHITh CBOM MOTEHIHMAJI. DTO B CBOIO OYEpEIb IMOJOKUTEIHLHO CKAKETCA Ha
KauecTBE 3HAHUI MOJTYYSHHBIX 00y4aeMbIMH B 3TOI 00pa30BaTeIbHON CUCTEME.

KiaroueBble cjioBa: e-learning, OHJAH OIICHWBAHHE, AJAalITUBHOE OOYYCHHE, aJalTUBHOE
OlLICHHBaHUE, aJaNTUBHOE TECTUPOBAHUE, IEPEBO 3HAHMM, smart TEXHOJIOTMU, m-learning, Teopus

rpados.

AngaTma. Makana 3amaHayu OimiM Oepyzeri cMapT TeXHoOJIOTHsIap (eHOMEHIH omOebart
KOHE KOCIOM KY3BIPETTUIIKTI JaMbITYy TYPFBICBIHAH TEOPUSJIBIK KapacThIpyFa apHaJFaH.
OKymsuIapapl OKBITY YAEpICi jKaHa TEXHOJIOTHSIIAP/Ibl KOJIJIAHBIT OKBITY MEH O11IM aly/IbIH JKOHE
NPAKTUKAJBIK KbI3METTE Oap ICKEepJIIKTep MEH JaFablIapAbl KOJJAHYABIH IIETiH eadyip
KEHEWTETIHAIKTEeH, MHHOBALMsIIapFa YHAEY *acay/asl ke3aeiini. 3amanayu JKOO-HbIH OutiM Oepy
KEHICTIT1HE CMapT-TEXHOJOTHsIAp CUSKThl MHHOBALMSHBIH KOCBUIYBl KaH-)KAKThl OKYFa KYH[IbI
keuryre cebeni Oosiagpl. CTyIeHTTEPIIH *aHa OLIiM Oepy TeXHOJIOTHSUIapbIHbIH cajlachlHa CIHY1
OYpbIH >KaChIpbIH UIBIFAPMAIIBUIBIK JKOHE 3MUATKEPIIK pecypcTaplibl ©3eKTeHIIpeni, 3epTrey
KBI3METIHE BIHTAJAHIBIPAIbl, TAHBIMJBIK KBI3BIFYIIBUIBIKTEIH JeHreiiH apTTeipaasl. SMART
TEXHOJIOTHSUIapFa HEri3/IeNreH aJanTUBTI OUTiM Oepy kyieci Oap TYKbIpbIMJaMalblK MOJENb €Ki
BIKTUMAJI KOJIMEH Maii1aaHbuTybl MYMKIH.. bipiHiiici, aBToMaTTaHIbIpyFa 00JaThIH KaliTalaHaThIH
JIEMEHTTEP/Il OHTAMJIaHJBIPY AapKbUIbl JJCTYPJI OKY IPOLECIH ©3repTyAiH KOChIMILIA Kypasibl
petinae. ExinmnieH, OKbITYIbIH JKaHa oJICTEPiH, MBICANIBI, SJIEKTPOHIBIK OKBITY, MOOWIIB/II OKBITY,
apayac OKbITY ’KoHEe 0acKajapblH €Hri3y apKbUIbl MoJAepHU3auusiay. JKyleHi eHrizy HOTHXKeciHae
MyFajimMre OarbITTanfaH OaFbITTaFAaH OKY IIpOLECCl OKYIIbIFa ayblCThIpbulafbl. OcbiFaH
KapaMmacTaH, MyFaliMHIH peni azaiimaiinel, kepicinme SMART TexHOJOrHMsmapasl KojjaHa
OTBIPBIN, MYFaJliM ©31HIH QJIEyeTIH JamblTa allaThbIHbl €peKile aTam eTuienl. byn e3 keserinzae
CTYAEHTTEpAIH OChI OLTiM Oepy *yiheciHie anFaH O1J1iM caracklHa OH dcep eTel.

Tyiiin ce3aep: SJEKTPOHIBI OKBITY, OHJIAH Oarayiay, OCHIMACNTIII OKBITY, OeHiMAENTiIn
Oaranay, Oedimzenrimn TecTiiiey, OUTIM aralibl, CMapT TEXHOJOTHUSIIAp, MOOWIBII OKBITY, rpad
TEOPHSICHI.

Introduction. The development and emergence of new technologies and solutions in one area
can lead to a chain reaction in another. For example, increasing the amount of memory in the
computer at one time led to the creation of the ability to store new data formats, such as digital
images, audio and video recordings. The development of the Internet has led to the possibility of
instant dissemination of information around the world. Over the past few decades, with the advent
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of new IT technologies, the direction of virtual learning has been developing. In developed
countries, such as the United States, South Korea, and the United Kingdom, virtual education
systems are being created, which have a number of significant advantages over the traditional form
of education. In the Republic of Kazakhstan, virtual learning has just begun to gain momentum.

In recent years, it has become popular to get education online. In addition, due to the
emergence and spread of coronavirus around the world in late 2019 and early 2020, most companies
stopped operating or switched to online operation. The same applies to educational institutions from
schools to universities. The sudden increase in attention and examples of practical applications or
the transition to an online format has led to a more productive growth in the number of e-learning
research. Martin Ebner and others analysed the process of transition of the educational process from
the traditional offline to online format on the example of the Austrian University Graz University of
Technology (TU Graz) [1]. In China, the government initiated the "School's Out, But Class's On"
campaign, which involves creating a large-scale online educational application for students from all
over the country [2]. Because of the quarantine, more than 270 million Chinese students were
forced to go online. In order for the systems to support the load from such a large number of users,
cloud technologies were used, which allow you to develop solutions designed for very large loads.
This is not an isolated example of using cloud technologies in e-learning. The article by Abderrahim
El Mhouti and others reviews existing e-learning solutions based on cloud technologies [3].

It is worth noting the role of the state in the development of e-learning in the country. For
example, in China, as part of the "School's Out, but Class On" campaign, the government made
adjustments at the legislative level to implement a large-scale project to provide e-learning training
format for the entire country. Among the most interesting changes in the laws is that now the
learning process is not focused on the teacher (teacher-centric), but moves to a student-centric
orientation (student-centric) and the teacher acts as a mentor and mentor. This approach was used
by innovators from India who developed a SMART mobile Android app [4]. The main idea of this
app is that to implement the m-learning learning process, you need to switch from the teacher-
centric approach to the student-centric one. These changes will provide an opportunity to
personalize the learning process, build an individual learning path and conduct adaptive testing. the
positive aspects of implementing SMART technologies in the learning process.

The most advanced types of e-learning systems are adaptive e—learning. The main idea of
which is to personalize the learning path for each student. In order for the system to be adaptive,
various approaches can be applied. Hsiao-Chien Tseng et al. in their work, they used the concept
maps theory developed by Novak and Musonda in 1991 [5]. The development allows you to select
the next material/course individually from a specific set of training materials or courses based on
the available data about the student.

Dalal Abdullah et al. in their work, they propose a model of an adaptive educational system,
in which the assessment process is adaptive, i.e. adaptive e-assessment [6]. The system can be
integrated with other solutions, as it is developed as a separate module. In the case of the authors,
the solution was integrated with LMS Moodle. The authors argue that it is impossible to create an
adaptive educational system if it does not adapt the assessment process, i.e. feedback from the
student to the teacher. We fully agree with this statement and one of the main components of our
system is adaptive e-assessment.

In general, adaptability in learning is understood as personification of the educational process
based on the creation of electronic courses that take into account the individual characteristics of
students, including the level of initial knowledge, speed of perception and psychological
characteristics.

Thanks to such information educational technologies, it is possible to organize the educational
process at all stages of working with students at a higher level, systematically evaluating their
subject achievements, forming knowledge, skills, competencies and skills. In addition, the computer
system of adaptive learning is a kind of "teacher" and "psychologist™ in the development of a
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number of important properties and qualities of students, the formation of their all-required skills,
abilities and professional competencies.

The main contributions are summarized as:

- Gathering analytical information about the websites using a crawler by accessing them,
analyzing their content, and identifying their types.

- Classification of the websites on topics, state of being licit based on collected information.

- The basic concepts of adaptive educational process and principles of adaptation in training
are given. The characteristics of adaptive learning are considered. The advantages and
disadvantages of adaptive learning are described. The problems that are solved when building
adaptive learning systems (AQOS) are discussed.

The reminder of the paper is organized as:

- Section Il contains problem identification.

- Section 111 includes the salient features of related works.

- The last Section IV concludes the paper.

Problem identification. The problem of creating computer-based training programs that can
effectively organize the content of the training course, as well as learning strategies and modes of
active interaction between the student and the computer, is one of the most important problems of
computer-based learning. This type of training also has disadvantages, which include the following:

The need to detail the training course and duplicate its elements with varying degrees of detail
in the presentation of the material, which leads to a significant increase in the complexity of
developing the training course;

The need to perform frequent knowledge monitoring. In  order to have as much objective
information as possible about the current level of knowledge of the student, therefore, it is
necessary to frequently conduct testing in various sections of the course. This disadvantage can be
mitigated by using adaptive knowledge testing algorithms, which can reduce the testing time,
reducing the load on the learner.

Thus, thanks to intelligent adaptive learning systems, you can improve the quality of training
and reduce the costs that are necessary for organizing an online educational process.

Related works. The salient features of existing methods are briefly explained in this section.

Knewton adaptive learning system, founded by Jose Ferreira. Knewton has come up with
courses that continuously adapt to the characteristics of each student. With traditional methods,
gaps in knowledge grow like a snowball-it is necessary to understand one topic as soon as the other
is taken. Thanks to a personalized flexible course, the system instantly responds to every action,
identifying topics that the user does not understand [7].

Knewton sees the essence of adaptive learning as follows: you need to adapt to the level of
knowledge and goals of the student, calculate their weaknesses and fill in the gaps every minute.
For more effective training, the platform provides tips on what you should work on right now, and
selects suitable tasks.

In order to select a suitable task, Knewton analyzes training materials by hundreds of
parameters: highlights key ideas, concepts "Smart Sparrow - Adaptive eLearning Platform". Smart
Sparrow. Retrieved March 23, 2013.theories, analyzes the structure, format and level of complexity.

In Knewton's understanding, adaptive learning must respond in real time to the individual
learner's results and actions in the system. This approach increases the likelihood that the student
will receive the right educational content at the right time and achieve their goals.For example,if the
learner is having difficulty coping with a certain set of questions, the Knewton system can guess
which topics are not clear to them in this list of questions and offer them content that they can use to
improve their understanding of these topics.

SmartSparrow, an Australian startup, has developed an open platform that allows teachers to
develop interactive courses themselves and use the system's intelligent capabilities to adapt the
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curriculum to each student [8]. More than a dozen courses have already been created on the basis
of this platform, mainly at the University level. Thus, SmartSparrow Is a powerful online platform
for creating a new generation of interactive and adaptive courses. Lessons created using the
SmartSparrow online platform change based on students ' interaction with them. Teachers can
identify specific student misconceptions and address them through adaptive methods and feedback
that proves a personalized learning experience. Teachers gain insight into the learning landscape in
real time, allowing them to reflect on the merits of their learning and adapt it to the needs of their
students in a continuous improvement cycle [9].

Adaptive learning system Math garden system serves to improve math skills and is an online
environment for students to practice math at their level. This service is available to families,
schools, and other educational institutions. Math garden includes a huge range of exercises, so it is
suitable for users of any age [10].

The basic program for this system provides detailed data on the performance of its users:
group and individual execution, tracking performance improvements over time-understanding
weaknesses and strengths, and typical errors.

Math garden uses innovative adaptive systems that were developed at the University of
Amsterdam. This system automatically adjusts the complexity of mathematical exercises depending
on the user's abilities. All users, both experienced and novice, always receive items that match their
level of knowledge.

Conclusion. E-learning systems are considered adaptive when they can dynamically change
in response to individual student differences. Major challenges faced by researchers and instructors
are to optimally integrate learning theories and instruction strategies with system functions and to
empirically examine the effects and value of these systems in real-world environments. To enhance
learning effectiveness for all students, this study developed an e-learning system based on an
integrated theoretical framework that consists of adaptive instruction strategy, dynamic scaffolding
theory, and self-assessment mechanism. The developed adaptive e- learning system can take the
dynamic student ability into account and deliver suitable learning materials to all students.

The results of this study can be of reference for system developers, programmers, platform
operators, teachers, and relevant personnel in education in the hope to conduct a successful adaptive
e-learning environment. Particularly, the results suggest that teachers can employ rubrics as a self-
assessment tool to support students with dynamic scaffoldings to conduct a learner-centered e-
learning environment.

This study, like much of the empirical research, has limitations that should be addressed.
First, the lack of generalizability is clearly a limitation of the present data due to a few participants.
The findings for this study cannot be generalized across a large population because participants in
this study were selected from the same university. This study still retains considerable space for
growth. Future research could consider the other individual learner variables and provide dynamic
scaffoldings for them.
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AYA-PAUBIHBIH ABUAIIUSFA OCEPI )KOHE OHBIH, CAJIJIAPBI
BJIUAHUE ITOT'O1bl HA ABUALIMIO U EE NIOCJEACTBUSA
THE AFFECTS OF THE WEATHER ON AVIATION AND ITS CONSEQUENCES

Anparna. byn MakanaHbelH 6acThl MakcaThl - aya pallbIHBIH YIIy Kayilci3Jirine Kanai acep
€TEeTIHIH, OJlaH KEeWIH OHBIH caJiapbl KaHAail OOJATHIHABIFBIH JKOHE aya palbIHBIH aBUAllMAFa Kaylai
ocep eTeTiIHIH aHBIKTay. ABTOp Tipi MbICaJapibl KeJNTIipe OTBIPBIN, METEOPOJIOTHSIIBIK
KYOBUIBICTBIH ceOenTepi MEH CalJapblH KEHIHEH amraasl. ABTOp aya-pallbIHBIH OpPKaHCHIMBI3IBIH
eMIpiMi3ZIeTi peJliHe KOHEe aBHaIUs cajachblHIa KaHAal pesl aTKapaThIHIBIFBIHA €peKIle Ha3ap
aymapazpl.

Tyiiin ce3nep: aBuamus, aya-paiibl, ocepiiepi, cajijgapbl, METEOPOJIOTHS, YIIIy KayilCi3airi.

AnHoTanus. L{enp 3T0ii cTaThy - y3HaTh O TOM, KaK IMOT0Jia BIHUSIET Ha OE30MaCHOCTh MOJIeTa,
KakHe IOCJIEACTBAS OHO MMEET IOCIIE Hee, U BOOOIIE O TOM, KaK IOT0Ja BJIMSIET Ha aBHUAIIHIO.
ABTOp MIUPOKO pPACKPHIBAET MPHYMHBI M TIOCIEACTBUS 3TOTO METEOPOJOTHUYECKOTO SIBICHUS,
MIPUBO/JIS ’KHUBBIE TPUMEPBL. ABTOp oOpaiiaeT 0co60e BHUMaHUE Ha POJIb MOTO/bI B dKU3HU KaXKI0TO
M3 Hac 1 KOHEYHO e KaKylo POJib OHO UTPAeT B chepe aBHAIIHH.

KuroueBble ciioBa: aBuanus, moronaa, aQekTsl, MOCIEICTBHI, METEOPOJIOTHS, 0€30MTaCHOCTh
IIOJIETOB.
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