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«BHUP MMOSAC — BUP KOJI» AEMUJIT'ECUHUH AJIKAT'BIHJIA KBIPT'BI3CTAHIAI'BI
OHJIAMH BUJIUM BEPYY IIJIAT®OPMACBIHBIH CUCTEMACBIH U3WJ11600
KAHA NHIKE ALIBIPYY

AnHoTauusi. "bup Oenok, Oup xon" HEeMUITECHHMH TepeHIeTyycyHne, bopbopayk
Azusimarel  OmnuM  OepyyHYH caHapuntuk TpaHchopMmanusicel Keitaliapin sxkana Keitaiiabsia
TYMaHHUTap/IbIK aJIMallyyIapblH TEPEHACTYY JKaHa OHAYPYIITYK KyOaTTyylTyKTyH KbI3MaTTaIlIThITbIH
OHYKTYPYY YUYH MaaHu JKiGek >KOTyHYH KOHOMHUKAIBIK aifMarblHAarbl MaaHWIyy TYWYH KaTapbl
Keipreizcranna OwmuMm — Oepyy pecypCTapblHBIH TEH OSMecC OeNyITypyJaylly, —camartyy
OKYTYYUyJITapJblH JKETHILICH3IUTH, CAHAPUNTHK WHQPPACTPYKTYPAHBIH AJCBI3IBITBI CBIAKTYY OOp
KOPCOTKYUTOPY Y3aK YOAKBIT OO0 KOTOPKY OWMIMM OepYYHYH KETKHJIMKTYYJIYTYH XKaHa CanaTbiH
yekTedT. byn makamama OynyT 3cenree, MHUKPOCEPBHCTEp, jKacaliMa MHTEIUICKT >KaHa adblK
OyJTaKkTyy TEXHOJIOTHSUTAP/IbI KOJIOHYT, KbIprei3cTanaarsl OHIaiiH OmimM Oepyy TiaThopMackIHbIH
CHCTEMAChIH M3UIIZI00JI0p XKYPry3yireH. byn miardopma OyayTTyK SCENTOOre HErU3AeNTeH, KbITaH,
OpyC, AHIIMC JKaHa KbIPIbI3 TWIJIECPUH AJIMAIITBIPYYHY KOJJIOUT. M3mnneenep KepCcoTKOHAOH,
OyiyTKa HerH3JeNreH oHaitH OnmmM 6epyy riardopmacs! KbITaliiplH 9KU TapanTeiH OHIIMM O0epyy
pecypcTapblH HATHIMKAITYy HHTETPAIUSIOOr0 MYMKYHUYIYK Oeper kaHa "bup Oemok, 6up xon"
OOIOHYA OJIKOJIOPTe KOUYPYJIYII, )KAUBIITRUTYyTa OOJIOT.

Herusru ce3nep: bup nosic-6up ko, Keipreizcran, OyiyT acenrtee, OHIalH OUIuM Oepyy,
Mukpo kb13marrap.
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NCCJIEJTOBAHUE U PEAJIN3AIIAA CUCTEMBI OBPA3OBATEJIbHBIX OHJIAWH -
[NJIAT®OPM KbIPI'BI3CTAHA B KOHTEKCTE «I1OACA U ITYTHN»

AnHoTanusi. Ha mMakpoypoBHE HENpephIBHOTO yrnyOlleHHs MHUIMATUBBI «OIUH TOSIC H
omuH TyTh» mHppoBas Tpanchopmamms oOpasoBanuss B lleHTpanbHONH A3WHM cTanma BakKHON
OTIIPABHOM TOYKOM il yDIyOJEHUS] KHUTAHCKO - KBIPTBI3CKUX T'yMAaHUTapHBIX OOMEHOB U
COICUCTBUSL COTPYOHHYECTBY B OONACTH NPOM3BOACTBEHHBIX MOIIHOCTEW. KbvIprei3cran Kak
BOXHBIM y3eNn SKOHOMHYeckoro mosica IllenkoBoro myTH, HEpPaBHOMEPHOE paclpeeleHue
00pa3oBaTelIbHBIX PECYpPCOB, HEXBaTKa BBICOKOKAUECTBEHHBIX Y4HTENeH, ciabas wuudposas
UHPPACTPyKTypa U Ipyrue Ooe3HeHHbIe MOMEHTHI B KbIpreI3cTane qoiaroe BpeMs OrpaHuYHBaIIH
OXBAaT W KAa4eCTBO BBHICIIETO OOpPA30BaHMS, CPOYHO HEOOXOTMMO TOOUTHCS CIPABEITMBOCTH U
KauecTBa 00pa30BaHUs uepe3 OHJIANH - 00pa3oBaTenbHbIe IaTPOPMBI. B 3TOil cTaTbe BCeCTOpOHHE
UCTIONB3YIOTCS 00Ja4HbIe BHIYMCIICHNUS, MUKPOCEPBHCHI, HCKYCCTBEHHBIN MHTEIJIEKT M TEXHOJIOTUU
C OTKPBITBIM HCXOTHBIM KOJIOM, BOKPYT MCCIIEIOBAHUS CHCTEMBI TUTaT(OPMBI OHJIAHH - 00pa30BaHMUs
Keipreizcrana B kontekcre «[losica m mytm», paspaboraH W peanu3oBaH HAaOOp OHIAWH -
00pa3oBaTeibHBIX IUIATGOPM, OPHUEHTHPOBAHHBIX Ha HAIMOHAIBHBIE ycloBHS KrwIprei3craHa.
[Tnarhopma ocHOBaHa Ha OOTAUHBIX BBIYMCICHUSX, TO/ICPKUBACT MEPEKITIOYEHIE YETHIPEX S3bIKOB
Ha KHTalCKOM, PYCCKOM, AaHIIMHCKOM M KBIPTBI3CKOM SI3BIKAX, IpeIJaraeT NpsSMble YPOKH,
ajanTuBHOE OOy4eHue, aHanu3 oOydeHus u apyrue ¢yHkuuu. lVccinenoBaHHs IOKa3bIBAIOT, YTO
OHJIaliH - oOpa3oBarenpHas IUIaTGOpMa, OCHOBaHHAS HA OONAYHBIX BBIYMCICHUSX, MOXKET
a¢dexkTHBHO MHTETpHpOBaTh 00pazoBaTenbHble pecypchl Kuras m Keipreiscrana u npenocraBUTh
crpanam Boib «[losica u myTH» KOMpPyeMyI0 M MacIITaOHUPYEeMYI0 «KUTAHCKYIO TIPOTPaMMY».

Kurwuesble ciaoBa: Ilosic u myth, Keipreiscran, O6naunbie BblumcieHus, OHiaiiHOBOe
oOpa3oBaHye, MUKPOCEPBHUCHI.
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RESEARCH AND IMPLEMENTATION OF AN ONLINE EDUCATION PLATFORM
SYSTEM IN KYRGYZSTAN UNDER THE BELT AND ROAD INITIATIVE
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Abstract. In the macro context of the deepening of the "the Belt and Road" initiative, the
digital transformation of education in Central Asia has become an important starting point for
deepening people to people and cultural exchanges and promoting productivity cooperation
between China and Kyrgyzstan. As an important node on the Silk Road Economic Belt, Kyrgyzstan
has long been constrained by pain points such as uneven distribution of educational resources,
shortage of high-quality teachers, and weak digital infrastructure, which have hindered its higher
education popularization rate and quality. It is urgent to achieve educational equity and quality
improvement through online education platforms. This paper comprehensively uses cloud
computing, microservices, artificial intelligence and open source technology, and focuses on the
research of online education platform system in Kyrgyzstan under the background of the "the Belt
and Road", to design and implement an online education platform for Kyrgyzstan's national
conditions. This platform is based on cloud computing and supports switching between Chinese,
Russian, English, and Kyrgyz languages. It provides features such as live classes, adaptive learning,
and learning analysis. The research shows that the online education platform based on cloud
computing can effectively integrate the education resources of both China and Kyrgyzstan, and
provide the countries along the "the Belt and Road" with replicable and promotable "China
solutions".

Keywords:The Belt and Road Initiative, Kyrgyzstan, Cloud computing, Online education,
Microservices.

1. Research background and significance

1.1 "the Belt and Road" Initiative and Digitalization of Education

Since it was put forward in 2013, the "the Belt and Road" initiative has moved from "freehand
brushwork" to "fine brushwork", and the digital Silk Road has become an important fulcrum. In
2020, the "the Belt and Road" Digital Economy International Cooperation Initiative listed "online
education cooperation" as one of the priority actions. The COVID-19 has further amplified the
demand for cross-border digital education. China's mature MOOC, live classroom, Al adaptive
learning and other technologies need to be implemented and transformed in Central Asia.

1.2 Educational Challenges and Opportunities in Kyrgyzstan

Although 1877 schools in Kyrgyzstan have been connected to the Internet, the gap between
urban and rural education is still significant due to low bandwidth, high fees and lack of digital
content in mountainous areas. At the same time, the government of Kyrgyzstan is promoting the
national strategy of "Education Digitalization 2025-2030", planning to invest 120 million US
dollars in teacher ICT training and digital platform construction. With the deepening of economic
and trade cooperation between China and Kyrgyzstan, there is a shortage of over 50000
Chinese+vocational skills talents, providing a clear market demand for online education. In 2023,
the Malaysian government released the "2024-2028 Education Digitalization Strategy", which
clearly proposes the construction of a '"National Education Cloud" and an "Online Credit
Recognition Platform". At the same time, under the framework of the "the Belt and Road Initiative",
China has successively aided the construction of "Luban Workshop" and "Central Asia Digital
Institute", which urgently need a sustainable online education platform system.

1.3 Research significance

Academic value: fill in the gap of systematic research on the national online education
platform of the "the Belt and Road" southbound channel [1];
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Practical value: Exporting Chinese online education technology standards and content

ecology, achieving the goal of "teaching people how to fish" [2];

Humanistic value: With education as the link, deepen mutual trust between Chinese and Jilin
youth, and consolidate the social foundation of people to people communication [3].

2. Literature Review and Theoretical Framework

2.1 Current Research Status at Home and Abroad

Foreign literature mainly focuses on the evaluation of distance education policies and
infrastructure in Central Asia, while domestic research mostly focuses on online cooperation cases
with Russia and ASEAN, lacking practical research for Kyrgyzstan.

2.2 Theoretical Basis

Educational equity theory: emphasizes narrowing regional disparities through technological
compensation [1];

Technology Acceptance Model: Explain the willingness of teachers and students to adopt
online platforms [2];

Knowledge Construction Community Theory: Supporting Collaborative Teaching and
Research among Chinese and Jilin Teachers and Co creation of Multilingual Content [3].

3. Requirements Analysis

3.1 Policy and Regulatory Environment

The current Education Law of Kyrgyzstan does not clearly define the recognition status of
academic qualifications in distance education, leading universities to adopt a wait-and-see attitude
towards online credit conversion. In February 2024, the Ministry of Education and Science of Jilin
Province issued the "Interim Management Measures for Digital Education", which for the first time
allowed universities to award degrees in a hybrid mode, providing a policy window for platform
implementation.

3.2 Pain points of demand

Hardware: Insufficient 2G/3G signal coverage in mountainous areas, and outdated mobile
terminals;

* Software: Lack of low bandwidth adaptation apps, existing platforms are mainly in Russian;

* Content: Chinese and vocational skills micro courses are scarce

4. Detailed Design of Kyrgyzstan's Online Education Platform System

This system adheres to the system design goals of low investment cost, flexible expansion,
simple maintenance, complete functionality, and configurable services during the design and
development process.

4.1 Functional module design

This system combines the design of teaching business and processes in the process of scientific
teaching, and provides more comprehensive services based on users' different roles. This system
mainly includes two management modules: users and resources, two teaching modules: learning
tasks and communication interaction, and a public information module. As shown in Figure 1.
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Figure 1, System Function Diagram

User management. The users in this system mainly include teachers, students, and
administrators. The user management module can ensure that users can access and operate the
system legally. The main functions include user login, user registration, permission allocation, and
language switching [1, 6].

Teaching resource management module. This module is designed in combination with different
functional requirements arising from different system user roles. The main functions of this module
include uploading teaching resources, downloading resources, publishing resources, and managing
resources [2, 5].

Learning tasks. In the process of online education, the main learning tasks are achieved
through testing or homework. The main functions of this module include live classroom, adaptive
learning, information browsing, uploading homework, uploading tests, online homework, grading
homework, etc. Based on user roles, for college students, online education mainly includes
information browsing, homework submission, and online answering tasks. As for teachers, learning
tasks mainly include homework construction, task publishing, task uploading, online grading, and
answer sheet setting [3, §].

Interactive communication module. Interactive communication and answering questions
cannot be separated from the forum section. The main functions are as follows: initiating topics,
responding to topics, browsing topics, and learning analysis. The functions of the interactive
communication module can be more consistent with the psychological demands of college students,
so as to effectively stimulate their interests and improve their learning efficiency.

4.2 Database Module Technology

The system’s core data tables are as follows:

User Management Table. This table stores detailed basic information of all users and underpins
the functions of user registration and login [1].
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Teaching Resources Table. This table contains fundamental teaching-resource data, enabling
users to search, browse, and download materials [2].

Online Learning Tasks Table. Tasks in the online-learning process mainly consist of online
assignments and online quizzes. All relevant task information—task details, question information,
and student profiles—is stored in this table; teachers upload tasks to the system, and students submit
them for online grading. This structure effectively supports online testing, online assignments, and
teachers’ online uploading and grading [3, 7].

Interactive Discussion Table. Leveraging a forum structure, this table preserves all user-posted
content, supporting comments, replies, and follow-up posts to facilitate rich communication and
discussion [4, 5].

5 Implementation and Testing of the Online Education Platform System in Kyrgyzstan

5.1 Detailed System Implementation

5.1.1 Development Environment Setup

The system is primarily built with Java as the development language, utilizing the MyEclipse
IDE and its key plug-ins. All functional objectives are achieved using the specified Java SDK
version.

5.1.2 User Management Module

When users run the system, they can enter their credentials directly on the login page,
supplying their username and preset password. The system recognizes these inputs and allows
immediate access. Users may then submit requests using their username and password. The system
queries the configuration file and forwards the login request to LoginAction for processing.
Additionally, users can switch languages as needed.

5.1.3 Learning Task Module

In this module, functionality varies according to the user’s role. Instructors can upload and
grade assignments directly through the system, while students can complete and submit homework
online and immediately view their scores. When an instructor enters the assignment section, the
system retrieves the various types of tasks the instructor has configured and displays them in a list;
clicking a link triggers the corresponding operation. The instructor’s workflow for publishing an
assignment is as follows: use the provided controls to upload the task, process the request, save the
task’s metadata, process the next request, save the answer-sheet template, process the request to
save the publishing record, save the record, and finally process the publish request. For tests or
homework that students have already completed and submitted, the instructor can grade them
directly, entering a score based on each student’s work and the correct answers. The grading
workflow is: issue the grading request, process the request, query the student’s answers and the
correct answers, finish grading and submit the score, accept the processing request, and save the
instructor’s feedback. The student’s online-task workflow is: log in, enter the learning task, review
the task content, check whether it is already finished, decide whether to answer online, submit, and
view the score.

5.1.4 Teaching Resources Module

This module is divided by role: students search for and download teaching resources, whereas
instructors publish them. The instructor’s publishing workflow is: upload the resource via the
provided control, process the file’s metadata, and handle the publish request (see Figure 2). The
student’s search-and-download workflow is: initialise the search criteria, query for teaching
resources that satisfy the criteria, return any results as a paginated list for display, and—if resources
exist—process the download request using the resource path; otherwise, the process ends. By
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implementing these two key functions, the platform gives full play to learner autonomy, raises
instructional efficiency, reduces instructors’ workload, and enhances students’ initiative and learning

ability.

‘—'

Common-FileUpload
(Controls upload teaching resources)

(=

Acton(resourceUpload fileinfo)
(Process document information)

(=

Action(resourceAssetAction_uploadres)
(Process the release request)

‘Qz

Figure 2, Flowchart of Instructor Resource Publishing

5.1.5 Interactive Discussion Module

The interactive discussion module mainly supports posting new threads, browsing their
contents, and replying to comments. The workflow for a user to create a post is as follows:

1. Initialize the “Add Topic” page.

2. Use the page to fill in the post content and set its metadata.

3. Receive the parameters and process the “Save Post” request.

4. Persist the post content.

Specifically, when the user issues a request to create a new post, the system processes the
request and initializes the posting page. The user then uses the new-topic page to enter the subject
and other essential information, submits the save request to the designated handler, and the system
invokes the model-layer method “saveLpost()" to store the detailed post information in the database.

The workflow for users to search and browse posts is:

1. Initialize search criteria.

2. Query for threads that meet the criteria.

3. If results exist, return them as a paginated list to the page for display; otherwise, terminate.

4. Use the thread ID to query and display the detailed content of the selected post.

5.2 System Testing

Testing focused on the system’s core functional modules:

1. User Login

On the login page, enter the username and password and click “Login.” Testing confirmed that
the user is taken directly to the personal dashboard, meeting the design expectations.

2. Information Update

Navigate to the “Personal Information” page, complete the form, and save. Testing verified
that all updated user information is correctly persisted, fulfilling the design goal.
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3. Online Answering

A student logs in, clicks “Online Assignment,” selects an unfinished task, completes it, and
submits. Testing confirmed that the student can successfully finish and submit the homework, and
the instructor promptly receives it, satisfying the expected outcome.

In summary, the project successfully designed and implemented a cloud-based online
education platform. Through rational design and rigorous testing, the system delivers multiple
functions, effectively integrates educational resources between China and Kyrgyzstan, and meets all
anticipated requirements.

6 Conclusion and Prospect

The online education platform system of Kyrgyzstan in the context of the "the Belt and Road"
proposed in this paper has successfully solved the "last mile" problem of digital education in
Kyrgyzstan's mountainous areas, with low bandwidth multilingual technology, co building and
sharing content ecology, and public welfaretbusiness operation mode as the core. Through
reasonable design and scientific testing experiments, multiple functions were ultimately achieved,
effectively integrating educational resources from both China and Kyrgyzstan, and meeting the
expected design effects and needs.

Future work will:

Deepen the integration with China's "National Smart Education Platform" and achieve greater
resource sharing on a larger scale [1];

Explore personalized learning paths based on Al to improve learning efficiency [2];

Copy the experience to neighboring countries such as Tajikistan and Uzbekistan to form a
Central Asian digital education community [3].
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