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Abstract: The development of a system for designing the transition to personalized learning
in Kazakhstan is an important direction for the development of innovations both in the field of
information technology and in the field of school education, taking into account the instability
of the external environment (the situation with the Covid-19 pandemic). This article presents
a project of a personal educational platform to support personalized learning of high school
students, based on the author’s conceptual model of the introduction of this type of education
in schools of the Republic of Kazakhstan. The architecture of the personal educational platform
is developed, subsystems and microservices are described, and the algorithm of the platform
operation is proposed.
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1. INTRODUCTION

In the modern world, in the era of globalization, the education systems of all countries are
undergoing significant changes. This is primarily due to the rapid development of digital tech-
nology and new living conditions during various natural disasters, a vivid example of which is
the Covid-19 pandemic [1,2].

Kazakhstan at this stage of the development of the education system has felt the full range of
problems associated with the massive transition to distance learning: a decrease in the quality of
students’ knowledge in online learning, difficulties in the implementation of differentiation and
individualization of learning, a weak level of self-regulation and self-learning skills of students,
insufficient level of digital competence of both students and teachers, insufficient quantity of
high-quality educational resources and the lack of an effective digital electronic platform. And
this is an incomplete list of problems. Nevertheless, the Ministry of Education and Science of
the Republic of Kazakhstan was able to develop and implement such educational portals as
iMektep in a short time.kz, Bilimland.kz, Twig-bilim.kz Zhastar.org, Audiokitap.kz, Openu.kz,
Academia.kz and others. These resources helped teachers to organize the online learning process
and partially support differentiation by choosing different types of tasks [3]. State education
programs were also aimed at digitalization of the education system in new conditions [4,5]. But
nevertheless, there is a problem of rational organization of the educational process through a
personal educational portal that will be able to cover the needs and interests of students and
take into account their personal characteristics when selecting educational routes.

1The work was carried out within the framework of state funding for scientific and scientific-technical projects
of the Ministry of Education and Science of the Republic of Kazakhstan (Grant no. AP08856846)
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An analysis of existing electronic platforms has shown that most of them are paid and do
not contain the necessary functions for personalizing learning [6-11]. The platform should be
technically easy to implement, intuitive and understandable to all users (teachers and students
in the first place) and based on artificial intelligence offer a personal educational route of the
student, according to his profile. A personal educational platform should also build a strong
educational community with the ability to exchange opinions and develop digital competencies
of students, giving them an understanding of how modern artificial intelligence works.

In this regard, the School of Information Technology and Information Systems on the basis of
the EKTU named after Serikbayeva and Nazarbayev Intellectual School of Ust-Kamenogorsk set
the goal of creating a conceptual model for the introduction of personalized learning in schools
of the Republic of Kazakhstan and on its basis developing a personal educational platform for
high school students that meets the above-mentioned modern requirements of personalization of
learning.

2. RESEARCH METHODOLOGY

The methodological basis of the research is the methods of system analysis and knowledge
management. The logical-structural method was chosen as the basis for creating a conceptual
model for the implementation of personalized learning with the support of information tech-
nology. The article reflects the results obtained by the authors in the process of developing a
prototype of a personal educational platform based on the East Kazakhstan Technical University
named after Serikbayev.

3. THEORETICAL JUSTIFICATION
CONCEPTUAL MODEL OF PL IMPLEMENTATION WITH INFORMATION TECHNOLOGY SUPPORT

The personalization of educational policy, methodology and practice is considered in the stud-
ied resources as an important path for the development of higher education, which leads to the
formation of an important value of "Lifelong Learning". In the works of the founders of this
idea (E. Munier, A.V. Petrovsky, V.A. Petrovsky), individual personalization is considered as a
process and as a result of which the subject receives an ideal representation in the life of other
people and can act in public life as a person [12,13]. According to V.V. Gracheva [14], the
essence of personalization lies in the effective transformations of the intellectual and affective-
need sphere of another person’s personality, which occur as a result of the individual’s activity.
Research by Yu.V. Krupnov [15] shows that personalization as a process is realized through the
development of personal strategies, their implementation in actions, and ultimately reflection
on their own work results. The most famous foreign researchers include F. Miller (development
of methodological foundations, including the stages of building the process of remote learning),
P. Brusilovsky (development of distance learning systems, creation of a student model for an
adaptive learning system). The theory of personalization is also present in the foreign modern
concept of connectivism, developed by J. Siemens and S. Downes [16,17]. The process of per-
sonalization in the system of this concept is considered as the formation of a dynamic network
of information connections and orderly relationships in a changing environment that is not com-
pletely under the control of the individual. If we consider the process from the outside, then the
student must have a real or virtual communication network in the educational community. He
should set goals for his activities, actively apply his knowledge in various disciplines in practice,
where they could communicate with each other, etc.

Depending on the technologies and teaching methods used, various forms of personalized
learning are distinguished. In this table, four types can be considered: expansion of student
autonomy, self-education, differentiated learning and adaptive learning (Table 1).

Dan Buckley also identified two areas of personalization of learning: personalization of the
program, when the training adapts to a specific listener, and personalization by the learner
himself, when the listener independently builds his training [18]. The chosen form of personalized
learning allows you to build an individual learning trajectory of the student [Figure 1].
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TABLE 1 — Forms of personalized learning

Forms of PL Explanation
Differentiated The division of students into groups / categories, for each of
learning which, taking into account the interests, abilities and moti-

vation of participants, special pedagogical methods and tech-
niques of educational work are selected

Adaptive learning | Personalized learning, in which real-time computer technol-
ogy adapts the learning material in accordance with the
needs of students

Self-education Complete freedom and responsibility of the student in the
choice of educational tasks, content, and didactic means to
achieve the educational goal. The role of an educational in-
stitution in this case is a service one. For example, providing
infrastructure for social and collaborative interaction.
Expanding  the | It is especially in demand in large introductory courses, in
student’s capabil- | the process of career guidance and selection of a set of disci-

ities plines for in-depth study.
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FicURE 1 — Personalized learning model

Thus, personalized learning can be described as a type of learning, the organization of which
takes into account the individual characteristics and needs of the student and gives the oppor-
tunity to independently (or with the support of a teacher) determine the learning trajectory. At
the same time, the main criterion is a systematic constructive feedback throughout the learning.

As practice and the results of the study show, personalized learning is a rather time-consuming
process for a teacher, given that on average 22-28 students study in the classroom. Manually
developing individual development trajectories and accompanying each student will take up all
the teacher’s working time. It is safe to say that the organization of an effective personalized
learning process that meets the needs and abilities of the student and the needs of the modern
society in which he lives can be achieved only with the use of information technology. Their
main task is to optimize the learning process in accordance with the needs of the student and
systematize the teacher’s activities in this direction [20-23]. These technologies also make it
possible to ensure the development of self-regulation and metacognition of students by building
flexible educational routes.

Having analyzed the results of a questionnaire survey of interested parties (teachers, high
school students, parents of Nazarbayev Intellectual School in Ust-Kamenogorsk) within the
framework of designing a personalized learning system based on a logical-structural method, the
authors identified a list of factors contributing to the introduction of PL into the educational
process of schools:

JI.LH. 'ymunes arsiagarsl EYY Xabapmeicsl. MaTtemaruka. Komnbiorepiik reiabiMaap. Mexanuka, 2021, Tom 137, Ned

Becrnuk EHY um. JI.H. I'ymunesa. Maremaruka. Komnbiorepubsie Hayku. Mexanuka, 2021, Tom 137, Ned

16



Zh. Seitakhmetova, S. Kumargazhanova, E. Fedkin, A. Sadvakassova, L. Bobrov

e creation of an electronic educational platform;

e improvement of the regulatory framework;

e technical and resource support of the learning process;

e development of a system of professional development and motivation of teachers.
Based on these factors and the results of the analysis stage of the logical-structural method,

a conceptual model for the implementation of personalized learning with the support of infor-

mation technology was built (Fig. 2).

Strategic objectives:

1. Sustainable development of the Target indicators:

education system of the Republic of 1. Development of intellectual and
Kazakhstan in an unstable external personal potential of each student
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There is a developing educational environment in which the personal characteristics and interests
of students are taken into account. The learning model involves learning with a teacher, without a
teacher and with partial involvement of a teacher; in the classroom or outside the classroom.
Students are motivated in their leaming and choose their own style and learning plan based on
their profile. A digital educational platform has been created that supports the leaming process. A
universal algorithm for adapting training programs to the student’s profile has been developed.
Training programs, in addition to subject knowledge and skills, are aimed at developing digital
competencies. Teachers have been retrained.

\_ - J

FicUuRrE 2 — Conceptual model of software implementation with information technology support

This conceptual model presents 4 key areas: creation of a digital educational environment,
improvement of the regulatory framework, technical and resource support of the learning process,
retraining of teachers and suggests possible mechanisms for their implementation. Within the
framework of this study, the first direction will be considered, which is directly related to the
use of information technology.

Bulletin of L.N. Gumilyov ENU. Mathematics. Computer science. Mechanics series, 2021, Vol. 137, Ne4

17



Project of a personal educational platform to support personalized learning of high school students

4. RESEARCH RESULTS
ARCHITECTURE OF A PERSONAL EDUCATIONAL PLATFORM

For the possibility of practical implementation of personalized education for high school stu-
dents of Nazarbayev Intellectual Schools, a software complex "Personal Educational Platform"
(hereinafter referred to as PEP) was developed. This software complex includes the learning of
students in courses with in-depth or extended content in the subjects of the natural and math-
ematical cycle, which in turn, in addition to subject skills and knowledge, develop a number of
digital competencies.

The development of digital competencies will be carried out through integration into the
content of a competency-oriented educational program of a certain course. The set of digi-
tal competencies was determined based on the hierarchy analysis method and presented as an
independent study in a separate article [24]. In the process of learning, the digital footprint
of students accumulates in the PEP, which accumulates in their profiles. The analysis of the
accumulated data in the profiles makes it possible to increase the effectiveness of training by
determining the individual orientation for each individual student.

Let’s take a closer look at the software architecture of PEP. The conceptual scheme of the
PEP software architecture is shown in Figure 3.

Users: High school students, course
teachers, student supervisors, IT
specialist, Deputy Director

Intemet:
Login via MS Office 365

account

Y
Subsystem of personalized educational platform

Basic Settings Module l Training module; course ]

Profile Module .
[ ] library

integration with external resources module for mentors

.
[Moduleforwnmunication and ] [ Evaluation module [ Analytical Reports ]

External resources

N "

MS TEAMS: team building/ MS FORMS: MS Outlook: account,

communication within the team/ intermediate and final receiving mailings by

meetings with the teacher tests mail
- N N\
Websites of ready-made
NIS Websites cours Educational portals

- o - »

Ficurge 3 — Conceptual architecture of a personal educational platform

As we can see in Figure 3, the PEP system includes 6 basic modules

1. Profile module — this module provides functionality for working with user profiles (cre-
ation, data collection, etc.)
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5.
6.

Basic settings module — this module provides functionality related to configuring the
operation of the entire system as a whole

. Educational model — this module provides the functionality of courses in the subjects of

study

. Assessment module - this module provides mechanisms for assessing the level of prepa-

ration of students for learning
Integration module - this module provides tools for interacting with external systems
Analytical reports module — this module provides tools for the analysis of training

Next, consider the software architecture of the PEP (Fig. 4)

External Syste
" . T r ﬂh
/—Web application ~
Student Study
Profile Courses
Reports 83?"-‘
Settings
. J

Data storage

FIGURE 4 — Software architecture of PEP

As can be seen from the diagram in Figure 4, the software components of the architecture are
divided into 3 levels:

1.

Data storage. At this level there are software components that are designed to sup-

port the functioning of the system database and conduct analytical calculations. The

components of this level include:

(a) A database management system based on Microsoft SQL Server 2017. This DBMS
contains the main PEP databases.

(b) A data analysis system based on Microsoft SQL Analysis Services. This component
is used to analyze data that is accumulated in the main database using algorithms
such as decision tree, neural network, naive Base classifier.

. Web application. This component is a web application that the end users of the system

(students, teachers and other interested parties) work with. This application is imple-
mented on the basis of Microsoft ASP technology.Net 4.7 and operates on the basis of
the Microsoft Internet Information Services 10 web server. This application interacts
with the system’s data storage and interacts with external components. The main com-
ponents of this web application are those that correspond to the conceptual components
of the system that were listed earlier:
(a) Student Profile
(b) Training courses
(c) Basic settings
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(d) Report

3. External systems. This part includes external to the PEP system, which is required
for learning and support services that are not part of the system. The list of external
systems is shown in Figure 3.

5. THE ALGORITHM OF THE PERSONAL EDUCATIONAL PLATFORM

Registration of students is carried out through corporate mail. After registration, the main
page opens, where you need to go to the student’s profile. The input database will be preloaded
by the administrator.

A more detailed algorithm for the operation of the personal educational platform is given in

Fig. 5.
@aming: registration via CT>
mail

Student identification

Testing: a test of interests Statistics from the School
perception and level of the Management System: personal
English language data, exam results, selection of
a profile subject

'—l

Creating a Student profile: ‘ Library of courses in the subjects
Recommended 2 courses for a student | of the natural-mathematical cycle
| Choosing a learning style based on 3 criteria -
Y Y _ .
Perception level: Audio Ability to choose the Ability to choose teaching
content/video contnet/ difficulty level: low/ method: with a teacher /
modeling mediumvhigh without a teacher / with
partial involvement of a
i teacher

taking into account all criteria

Yes \
@Ietion of treﬂ?gﬂ/

FicUuRrE 5 — The algorithm of the personal educational platform

The student ’s profile is determined by the following criteria:
Testing:
1. Results of the material perception test
2. Results of the interest determination test
3. The level of language competence in English (test to determine the level: pre -
intermediate, intermediate, upper intermediate)
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Statistics:

1. Personal data of the student

2. Results of the external exam for the 10th grade in the subjects: chemistry, physics,
mathematics, computer science, biology

3. Selection of specialized subjects (carried out by the student himself)

Also, if the profile is incomplete, it is possible to pass the necessary automated tests. Only
after activating the profile, the "recommended courses" window opens for the student, the system
recommends no more than 2 courses for one academic year, and also gives recommendations for
effective study according to the following criteria:

1. Perception level: audio content/ video content/modeling (menu option)

2. The ability to select the difficulty level: low /medium / high (the option to select in the
menu)

3. The possibility of choosing a teaching method: with a teacher / without a teacher / with
partial involvement of a teacher (the possibility of choosing in the menu)

6. CONCLUSION

The experience of the education system during the coronavirus pandemic, knowledge and
experience in the use of new information technologies allow us to implement a new model of
personalized learning, which will be able to provide high quality knowledge in conjunction with
the development of students’ personality.

The concept of transformation of a new model of education in an unstable external envi-
ronment is based on the creation of a personal educational platform for students, taking into
account their initial levels of knowledge and personal characteristics.

The article describes the project of a personal educational platform to support personalized
learning of high school students. A conceptual model of PL implementation in the school
system is proposed and the architecture, models and algorithms of the personal platform are
developed. The approbation is planned to be carried out on a cycle of elective courses in the
subjects of the natural science cycle on the basis of the Nazarbayev Intellectual School of Ust-
Kamenogorsk. Based on the results of testing the platform and testing the content of courses
aimed at the development of digital competencies, recommendations will be prepared on the use
of research results in the network of Nazarbayev Intellectual schools and specialized schools for
gifted students of Kazakhstan Republic.
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koHdepennun. - [IIbiMkenT: Tunorpadus «daem», 2021. — T. 1. =522 c.
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L JI. Cepixbaes amwindazw. Iwevic Kasakcmar mexnuxasvs yrusepcumemi, Ockemen x., Kasaxcman Pecnybaukacst
2 JL.H. Tymunes amwvndazv. Eypasus yammu yrusepcumemi, Hypeyaman, Kazaxemanr
3 Hosocubupck memaekemmir skonomura srcine backapy yrusepcumemi, Hosocubupek x., Peceti Pedepayusacs

2Korapsbl ChIHBIII OKYIIbIJIAPDbIHA apHAJIFaH JAepOecTeHAipijireH OKbITYAbl KaAMTaMAachI3 €TeTiH >keKe 6iiiMm
6epy miardopMachIHbIH, >»K00achI

Ansoranusa: Kazakcranmga gepbecTeHipiireH OKbITYFa KOIIy/iH Kobajay »KyileciH o3ipjey ChIPTKbI OpPTaHbIH
TYPAKCHI3JAbIFBIH €CKEPEe OTBIPBIIN, AKIAPaTTBIK, TEXHOJOTHMSAIAp CajachlHIAa Ja, MeKTenreri Oijim 6epy cajacbiHAA
Ja WHHOBAIUSIIAPDAbI JAMBITYIbIH MAaHbI3/Ibl OarbIThbl OOJIbII TabbLIaAbl. DByn makanaga Kasakcran PecryGiaukacst
MekTenTepinae 6i1iM 6epyIiH OChl TYPiH »Ky3€ere achIpPy/IblH, aBTOPJILIK TY>KbIPBIMIAMAJIBIK, MOJIE/IIHE HEri3eJIreH >KOFaphl
CBIHBII OKYIIBLIAPBIHBIH, JePOECTEHIIPIIreH OKBITYBIH KOJIJayFa apHAJFaH kKeke OijiM 6epy miardopMachbIHbIH 2KO0ACH
YCBIHBLIIFAH. 3€pTTey YKYMBICHIHBIH HOTHMXKECOHJE Keke OiaiM 6epy miaaTdOpMachIHBIH apXUTEKTYPAachl 93ipJeH/l, imKi
KyHesep MEeH MUKPOCEPBUCTEPre cumarraMa 6eplii, miardopMaHblH, }KYMBIC 1CTey AJITOPUTMI YCHIHBLIJIBI.

Tyitin ce3nep: xobajay »XKyiieci, aKIapaTThIK, TEXHOJIOTUAIAD, 1epOeCTEeHIIPIITeH OKBITY, KOHIIEIITYAJIbl VJITl, YKEeKe
Oistim Gepy mardopMackl, apXUTEKTYPa

JI.LH. 'ymuneB arsiagarsl EYY Xabapmeicsl. MaTtemaruka. Komnbiorepiik reiabiMaap. Mexanuka, 2021, Tom 137, Ned

Becrnuk EHY um. JI.H. I'ymunesa. Maremaruka. Komnbiorepubsle nHayku. Mexanuka, 2021, Tom 137, Ned
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1 Bocmowno-Kasazcmanckuti mexnuveckuts yrusepcumem um. JI. Cepuxbaesa, Yemo-Kamenozoperk, Pecnybauka
Kasaxcman
2 Eepasutickutl nayuoraabrod yrnusepcumem umenu JI. H. Dymunesa, Hyp-Cyaman, Kasazcmar
3 Hosocubupcruti 20cydapcmeenmviti YHueepcumem sK0HoOMUKY U ynpasierus, Hosocubupcex, Poccutickan Pedepavyusn

IIpoexT mepcoHaabHOII 00pa3oBaTeJabHON IIAT(OPMbI HOAAEP>KKHU II€PCOHAJIN3UPOBAHHOIO O0yYeHust
ydJaumyxcsl crapuieil ImKoJbl

AnHoTanus: Pazpaborka cucTeMbl IPOEKTHPOBAHHS IEPEXOJa Ha IIE€PCOHAJIM3UpPOBaHHOEe oOydenue B Kaszaxcrane
SIBJISIETCSL Ba’KHBIM HAIPABJIEHHEM Pa3BUTHs HHHOBAaIMH KaK B cdepe HMHMOPMAIMOHHBIX TEXHOJIOTMH, TaK M B cdepe
IIKOJILHOrO 06pa30oBaHMsl C y4YeTOM HECTaOMJIbHOCTH BHeImHe# cpeapl (curyanmsa ¢ mapgemueit Covid-19). B nmamsoit
CcTaTbe IPEICTAaBJIEH MIPOEKT ITEPCOHAIBHON 06pa30oBaTEIbHOM MIAT(OPMBI HOJIEPXKKI IEPCOHATIN3UPOBAHHOIO 00y YeHUsT
yYaluxcsl CTaplieil IIKOJIbI, OCHOBAaHHBIM Ha aBTOPCKON KOHIENTYaJbHOW MOJEIU BHEIPEHUsl JAHHOTO BUA O0yYeHUs:
B mkoabl Pecny6nuku Kazaxcran. Paspaborana apXuTeKTypa NepCOHAJIBHON 00pasoBaTEIbHON MIaT(OPMBI, OMUCAHBI
IIOJICUCTEMBI U MUKPOCEPBUCHI, IIPEJIOKEH AJITOPUTM pabOTHI IIaT(HOPMBI.

KuroueBbie ciioBa: cucreMa MPOEKTHPOBAHUs, HH(MOPMAIMOHHBIE TEXHOJIOTHH, [E€PCOHAJIHU3UPOBaHHOE OOyJeHHE,
KOHIIENITyaJIbHAsI MO/IEJIb, IIEPCOHAJIbHAS 00pa3oBaTesbHasl IardopMa, apXUTEeKTypa
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