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Annotation: This article analyzes the issues of improving the model of digitalization of
education quality in the professional development system for preschool education specialists. The
study identifies existing problems in the professional development system under modern digital
transformation conditions — insufficient digital integration, the persistence of paper-based record-
keeping practices in identifying educational needs, as well as limited opportunities for forming
individual educational trajectories. The author has developed an improved model consisting of four
blocks (needs-based, goal-oriented, process-based, and outcome-based), grounded in systemic,
competency-based, andragogical, and functional approaches of digital transformation. A distinctive
feature of the model is the integration of BBIT (Kindergarten Information System) and LMS
platforms, the design of adaptive educational trajectories based on artificial intelligence, as well as
the presence of post-course support and monitoring mechanisms.

Keywords: preschool education, professional development, digitalization, adaptive education,
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Annotatsiya: Mazkur maqolada maktabgacha ta’lim mutaxassislarini malakasini oshirish
tizimida ta’lim sifatini raqamlashtirish modelini takomillashtirish masalalari tahlil qilinadi.
Tadqiqotda zamonaviy raqamli transformatsiya sharoitida malaka oshirish tizimidagi mavjud
muammolar — raqamli integratsiyaning yetarli emasligi, o‘quv ehtiyojlarini aniqlashda qog‘ozli ish
yuritish amaliyotining saqlanib qolganligi hamda individual o‘quv tracktoriyalarini shakllantirish
imkoniyatlarining cheklanganligi aniqlangan. Muallif tomonidan tizimli, kompetensiyaviy,
andragogik va ragamli transformatsiyaning funksional yondashuvlariga asoslangan holda to‘rtta
blokdan (ehtiyojli, magsadli, jarayonli, natijaviy) tashkil topgan takomillashtirilgan model ishlab
chigilgan. Modelning o‘ziga xos xususiyati BBIT (Bolalar bog‘chasi axborot tizimi) va LMS
platformalarining integratsiyasi, sun’iy intellekt asosida adaptiv o‘quv traektoriyalarini loyihalash
hamda kursdan keyingi qo‘llab-quvvatlash va monitoring mexanizmlarining mavjudligidir.

Kalit so‘zlar: maktabgacha ta’lim, malaka oshirish, ragamlashtirish, adaptiv ta’lim, sun’iy
intellekt, BBIT, LMS, ta’lim sifati, monitoring, raqamli kompetensiya.

Annotatsiya. B naHHOIl cTaTbe aHaNM3MPYIOTCS BONPOCHI COBEPIIEHCTBOBAHUS MOJEIH
mupOBU3AIMHA KadyecTBa OOpa30oBaHUS B CHCTEME MOBBIINICHUS KBATU(HUKAIMH CIIEHUAINCTOB
JIOLIKOJIBHOIO 00pa3zoBaHMs. B MccieoBaHuU BBISBIECHBI CYLIECTBYIOIINE MPOOJIEMBI B CHCTEME
MOBBIIICHUS! KBAIM(UKAIUM B YCIOBHSIX COBPEMEHHOW LU(POBOM TpaHChopManuu —
HE/I0CTaTOYHOCTh LU(PPOBON MHTErpalliy, COXPAHEHUE MPAKTUKU OyMa)kKHOTO JIeIONPOU3BOJACTBA
NP OIpENeIeHNH 00pa3oBaTeIbHBIX MOTPEOHOCTEH, a TaKKe OTPaHWUYCHHOCTH BO3MOXKHOCTEH
dbopMHpOBaHUA MHIMBUIYaJbHBIX OOpa30BaTENbHBIX TPAaeKTOpU. ABTOpoM pa3paboTaHa
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YCOBEpIICHCTBOBAHHAsI MOJENIb, COCTOAILIAS M3 YeThIPEX OJOKOB (MOTPEOHOCTHBIH, IIENIeBOM,
MPOLIECCYaNbHBIM, pe3yJdbTaTUBHBIN), OCHOBAaHHAs Ha CHCTEMHOM, KOMIIETEHTHOCTHOM,
aHJIParoruuecKoM M (PYHKIIMOHAIBHOM TOAXonax IudpoBod Tpanchopmarmu. OTIMUUTETEHON
0COOEHHOCTBIO Mojenu sBisercs uHTerpanus twiatrpopm BBIT (MudopmanmonHas cuctema
nerckoro caga) u LMS, npoekTupoBaHue aJanTUBHBIX 00pa30BaTENbHBIX TPACKTOPUN HAa OCHOBE
HMCKYCCTBEHHOIO HMHTEJUIEKTa, a TaKK€ HaJIM4yhe MEXAHU3MOB IIOCTKYPCOBOM MOJIEPKKU U
MOHUTOPHHTA.

KuroueBble cjioBa: J0IKOIBHOE 00pa3oBaHue, MOBBIIICHNE KBaTH(pUKannu, nudpoBu3anus,
ajanTuBHOE oOpa3oBaHHe, HUCKycCTBeHHBIM wuHTemiekt, BBIT, LMS, kauectBo o00pa3oBaHus,
MOHHUTOPHHT, IH(PPOBasT KOMIICTCHIIHS.

Introduction

The digital transformation of modern society is having a direct and profound impact on
all levels of the education system, including the field of preschool education. As the initial
stage of an individual’s development, preschool education is considered one of the key factors
determining success in subsequent educational processes. Therefore, improving the
professional development system for specialists working in this field—including preschool
educators, methodologists, psychologists, and administrative personnel—in accordance with
contemporary digital requirements has become an issue of significant scientific and practical
relevance.

In the context of Uzbekistan, within the framework of the “Digital Uzbekistan—2030
Strategy” [1] and the “Concept for the Development of the Preschool Education System of the
Republic of Uzbekistan until 2030” [2], the systematic development of specialists’ digital
competencies has become one of the most urgent priorities. Therefore, this study focuses on
developing a methodological approach to the digitalization of educational quality within the
professional development system for preschool education specialists, designing an improved
model based on this approach, and exploring mechanisms for its practical implementation.

The aim of the study is to develop a scientifically grounded model for the digitalization of
educational quality within the professional development system for preschool education
specialists and to provide a theoretical justification of its effectiveness.

The objectives of the study are as follows:

o to analyze the challenges of digitalization within the professional development system
for preschool education specialists;

e to determine the methodological foundations for designing a digitalization model;

o to develop the structural blocks and implementation stages of the improved model;

o to establish criteria and indicators for evaluating the effectiveness of the model.

Literature Review

The digitalization of the education system is considered in contemporary scientific
research as an important factor contributing to sustainable development. In particular,
researchers emphasize that the effective digitalization of educational management systems is
one of the fundamental conditions for ensuring sustainable development. This approach can
also be fully applied to the professional development system for preschool education
specialists, since the development of modern competencies among educators within this
system is directly associated with improving the quality of education.
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In the studies of S. Kryshtanovych, the process of digitalization is interpreted not merely as
technological modernization but as a systemic transformation. According to the researcher,
“digitalization requires the integration of all elements of the education system” [3]. Based on this
perspective, several aspects become particularly important in the retraining and professional
development of preschool education specialists, including the comprehensive digitalization of the
educational process, digital monitoring of pedagogical activities, and the implementation of a
unified information and educational platform.

While A. D. Cortese emphasizes “the role of educational institutions in shaping a sustainable
future” [4], R. Lozano and his colleagues focus on institutional transformation within education,
arguing that sustainable development requires the systematic transformation of educational
institutions. M. Kebritchi and co-authors highlight that online learning environments create both
new opportunities and challenges for organizing educational processes.

Y. Sun and R. Q. Chailar emphasize the significance of digital analytics systems, noting that
“early warning systems based on learning data contribute to improving educational effectiveness”
[5]. H. M. Alshuwaikhat and I. Abubakar, in turn, emphasize that integrated management
approaches play an important role in achieving sustainability within educational institutions.

The conceptual model developed by V. Chipornyuk clearly defines the structural aspects of a
quality management system under conditions of digital transformation in higher education
institutions. The author identifies ‘five main components of the model: goal-oriented, functional,
organizational, instrumental, and evaluation components” [6]. These components function in an
interconnected manner and ensure continuous monitoring, analysis, and improvement of
educational quality through digital tools such as Learning Management Systems (LMS),
Enterprise Resource Planning (ERP) systems, Business Intelligence (BI) dashboards, and
online survey platforms. The analysis of these components served as the theoretical foundation for
developing our “Model for Improving the Digitalization System of Educational Quality.”

The improved model for continuous professional development of preschool education
organization directors, developed by Sh. Qosimova, is based on an organizational-didactic
framework and enriched with modern information and communication technologies [7].
Qosimova’s conclusions form the methodological foundation of our model: the professional
development of preschool education organization directors can be defined as a process aimed at
updating and deepening knowledge of educational management theory, organizing learning
activities, and improving the management of preschool education organizations through meeting
professional educational needs. We further expand this definition by incorporating mechanisms for
its implementation through digital technologies.

As A. Radjiyev emphasizes, the effectiveness of professional development largely depends on
the knowledge, responsibility, and commitment of methodologists working in district (city)
education departments. Today, the position of methodologist has been transformed into that of
deputy director. Within a digitalized system, the role of the deputy director remains significant;
however, it additionally requires competencies in working with digital platforms, electronic
portfolios, and online monitoring tools.

According to T. Y. Bazarov, the development of professional mastery depends not only on
acquiring the necessary professional knowledge, abilities, and skills but also on cultivating interest
and motivation toward a particular type of professional activity. In a digitalized professional
development system, motivational mechanisms can be automated through various tools, including
awarding points or badges based on participants’ engagement, maintaining ranking systems, and
providing electronic certificates promptly upon successful completion of training activities.
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The organizational-functional model developed by D. U. Qo‘chqorov for enhancing the
intellectual potential and professional competencies of leaders in vocational education serves as an
important theoretical foundation for our model of digitalizing educational quality within the
professional development system for preschool education specialists. The forms of professional
development identified in this model—including differentiated learning, instructional design,
reflective learning, field-based training, heuristic learning, and self-directed learning—as well as
the approaches (systemic, methodological, and competency-based), functions (developmental and
formative), and principles (continuity, coherence, and gradual progression) acquire new
significance within the context of digital transformation through such tools as adaptive learning
systems, online simulations, electronic portfolios, gamification, and remote monitoring
technologies.

Research Methods

The study adopted systemic, competency-based, andragogical, and functional approaches to
digital transformation as its methodological foundations. The development of the model involved
the application of modeling methods, structural-functional analysis, comparative analysis, and
generalization methods.

The object of the research was the professional development system for preschool education
specialists and its digitalization processes. During the study, the current state of digitalization
within the existing professional development system, its challenges, and prospects for further
development were analyzed.

Methodological Foundations of the Proposed Model

Systemic approach — all components of the model (needs-based, goal-oriented, process-
oriented, and outcome-oriented blocks) function as an integrated system, with all elements being
closely interconnected through logical and functional relationships.

Competency-based approach — the central objective of the model is the development of
participants’ professional and digital competencies.

Andragogical approach — the model takes into account the specific characteristics of adult
learning, including self-directed learning, reliance on practical professional experience, needs-
oriented learning, and flexibility of the educational process.

Functional approach to digital transformation — digitalization is interpreted not as mere
technological modernization but as a systemic transformation encompassing all functions of the
educational process, including diagnosis, instructional design, teaching and learning, monitoring,

assessment, and support.

Structure and Content of the Improved Model
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The proposed model consists of four interrelated blocks: the needs-based, goal-oriented,
process-oriented, and outcome-oriented blocks (Figure 1).
Figure 1. Improved model for digitalizing educational quality within the professional

MAQSADLI BLOK: Maktabgacha ta’lim mutaxassislarini malakasini oshirish tizimida ta’lim sifatini

ragqamlashtirish
. e — V() |
' | Tizimli yondashuy Kompetensiyaviy Andragogik Funksional !
1 yondashuv yondashuv yondashuv |
e e —— l__________________________j_)
EHTIYOJLI BLOK
- Tinglovchilarning real o‘quv ehtiyojlarini diagnostika qilish

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
]
4

JARAYONLI BLOK
(besh funksional bosqich)
\ 4 \ 4

1

1

1

1

1

1

s N\ N\ N\ N A :
. . . . 5-bosqich: 1
1-bosqich: 2-bosqich: 3-bosqich: 4-bosqich: Qo'l;l;b H
Diagnostika va Adaptiv Aralash ta'lim, Eolialhel, uvvatlash :
integratsiya P| loyihalash (AI) P| monitoring P| sertifikatlash q BBIT :
BBIT — LMS: Individual o'quv Real vaqtli Test 40% + amaliy 3 ( it ) :
kompetensiya profili traektoriyasi o'Zlashtirish tahlili ish 60% 0y monttoring, i
mikrokurslar 1

L VAR VAU J U J/ - J :
7y ' H

| o o o o e e e e e = - 1

1

1

’

-
—— - -,

Natijaviy blok
Baholash, sertifikatlash, feedback

1
1
1
1
1
' . !
. Tamoyillar : :
1 | 1
' Uzluksi rog
! Tizimlilik Moslashuvchanlik takomzil;‘a:l:firish O'Ichanuvchanlik Shaffoflik Lo
1
! 1 1
1 1

\ 1
________________________________________________________ - 1
1
____________________________ Y l__
|l Mezonlar 1 :
! 1

1

q . 1 1
: Raqamli Monitoring Qonigish Adaptiv Ma’lumotlarga |, I
. kompetensiya tezkorlisi s kontentdan asoslangan 1 :
1 o‘sishi g J fovdalanish aarorlar : 1
1
R svspaspepeppntiihveprpnynynpnpepepn gl PP S
1
1
1
1
1

raqamlashtirishning takomillashtirilgan modelini

NATIJA: Maktabgacha ta’lim mutaxassislarini malakasini oshirish tizimida ta’lim sifatini }
=

¥,

Ioud

=]



http://www.bgpulseusa.com/index.php/bg

BG Journal

Bu

BG PULSE JOURNAL
pm

development system for preschool education specialists.

The needs-based block serves to determine the initial state of the system and diagnose the
actual learning needs of participants. Within the proposed model, this block is implemented
through the first stage — diagnosis and integration. At this stage, an individual competency
profile is developed for each participant based on BBIT data (position, work experience,
qualification category, and performance indicators) as well as the results of adaptive assessment
tests.

The goal-oriented block defines the strategic direction of the model and focuses on achieving
both individual and systemic outcomes. Within this block, the development of an individual
learning pathway for each participant (the second stage) and the achievement of final outcomes —
obtaining an electronic certificate and ensuring sustainable growth of digital competencies — are
envisaged.

The process-oriented block represents the core driving component of the model and ensures
the consistent, step-by-step, and technologically integrated implementation of the educational
process. It consists of five logically interconnected functional stages:

Stage 1: Diagnosis and integration (BBIT — LMS).

The initial professional competencies, learning needs, and existing knowledge levels of participants
are identified. Data obtained through the BBIT system (position, work experience, qualification
category) are transferred to the LMS platform via API integration. Adaptive diagnostic tests are
conducted, and an individual competency profile is generated for each participant.

Stage 2: Adaptive design (based on artificial intelligence).

Based on the competency profile developed during the first stage, an individual learning pathway is
designed for each participant. Artificial intelligence algorithms analyze the participant’s
professional experience, knowledge gaps, and learning motivation, and select mandatory and
optional learning modules from the available module database.

Stage 3: Blended learning and real-time monitoring.

The learning process is organized according to the developed individual learning pathway. The
theoretical component is delivered online (asynchronously) through the LMS platform, while the
practical component is implemented in offline or hybrid formats (webinars, case studies, and
simulations). Learning analytics tools are used to analyze participants’ engagement and learning
outcomes in real time.

Stage 4: Assessment and micro-certification.

The final assessment consists of a computer-based test (40%) and a practical project or
qualification work (60%), with the passing threshold set at 56 points. Upon successful completion
of each module, participants are awarded QR-code-based micro-certificates using blockchain
technology.

Stage 5: Post-course support and BBIT monitoring.

After completion of the course, participants’ real professional activities are monitored through the
BBIT system for three months. In cases where performance efficiency decreases, short-term micro-
courses (2—4 hours) are recommended based on predictive algorithms.

The outcome-oriented block represents the final and functional closing stage of the model,
where the effectiveness and overall results of the entire educational process are comprehensively
reflected and evaluated. This block encompasses both short-term outcomes (formative and
summative assessment results obtained during and at the end of the course, micro-certificates, and
electronic certificates) and long-term outcomes (changes in professional practice identified
through three-month post-course BBIT monitoring).
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The evaluation of outcomes is carried out through a scientifically grounded system of criteria,
including the growth of digital competencies, acceleration of monitoring processes, participants’
satisfaction level, effectiveness of adaptive content utilization, and the proportion of data-driven
management decisions. These indicators are scientifically validated through comparison of
experimental and control group results, as well as through statistical methods (Student’s t-test,
Pearson’s y? test, and confidence intervals).

The model incorporates a two-level feedback system — internal (operational) and external
(strategic) — which functions in an interconnected manner.

Internal feedback enables the system to adapt to participants’ individual needs. For example,
if a deputy director with insufficient digital competencies experiences difficulties in mastering a
particular module, the system provides an opportunity to revisit the same topic in a simplified
format with additional examples and explanations.

External feedback ensures the monitoring of how effectively participants apply the acquired
knowledge in their professional activities after completing the course. Based on the collected data,
it contributes to the improvement of the model’s diagnostic, design, and assessment stages.

The proposed model is based on five fundamental principles:

The principle of systemicity — all blocks and stages are logically and functionally
interconnected and operate as an integrated system.

The principle of flexibility (adaptability) — the model automatically generates an individual
learning pathway for each participant according to their specific needs.

The principle of continuous improvement — the model is updated and enhanced after each
learning cycle.

The principle of measurability — all objectives and expected outcomes of the model are
expressed through quantitative indicators and evaluation criteria.

The principle of transparency — all processes within the model are open, accessible, and
understandable for participants, instructors, and administrators.

As a result of the research, an improved model for digitalizing educational quality within the
professional development system of preschool education specialists was developed. The
methodological foundations, structural blocks, stages, principles, and efficiency assessment criteria
of the model were defined.

The main scientific novelty of the model includes the following:

e A mechanism for the automatic transfer of participant data through API integration between
BBIT and LMS platforms has been developed;

e An adaptive system for designing individual learning pathways based on artificial
intelligence algorithms has been proposed;

e A blockchain-based micro-certification system has been introduced;

e A post-course monitoring and support mechanism based on three-month tracking and
predictive algorithms has been developed;

e The self-improvement capacity of the model has been ensured through a closed-loop
feedback system.

The practical significance of the model lies in its ability to digitalize, individualize, and
improve the efficiency of the professional development process for preschool education specialists.
Since the model is based on an andragogical approach, it takes into account the specific
characteristics of adult learners, including professional experience, employment conditions, and
readiness for independent learning.

Discussion
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The developed model incorporates the components of the conceptual model proposed by V.
Chipornyuk (target-oriented, functional, organizational, instrumental, and evaluative components)
by adapting them to the preschool education system. Furthermore, the model integrates the
principles of professional development for preschool education specialists proposed in the models
developed by Sh. Qosimova and D. U. Qo‘chqorov with modern digital technologies.

A distinctive feature of the model is that it covers not only the educational process during the
course but also post-course support and monitoring. This eliminates the limitation of traditional
professional development courses, where communication between the participant and the system is
often discontinued after obtaining a certificate. As a result, the professional development process
becomes a closed-loop system, in which the outcome data of each cohort are used to optimize
diagnostic and instructional design materials for subsequent cohorts.

The implementation of the model in practice contributes to addressing the following challenges:

e climinating paper-based procedures in collecting participant data and identifying learning
needs;

o ecstablishing full digital integration between the professional development system and
preschool education organizations;

e creating opportunities for the development of individual learning pathways based on the
actual needs of specialists;

e improving the effectiveness of alternative and hybrid professional development courses.

The criteria established for evaluating the effectiveness of the model (growth of digital
competencies, monitoring efficiency, participants’ satisfaction, the level of adaptive content
utilization, and the extent of data-driven management decisions) correspond to the assessment
standards accepted in Scopus-indexed journals. In the future, an experimental study based on these
criteria is planned, and the obtained results will be verified through statistical methods.

Conclusion. Based on the results of the research conducted to improve the model for
digitalizing educational quality within the professional development system of preschool education
specialists, the following conclusions were drawn:

Although the process of digitalization within the professional development system for
preschool education specialists has already begun, its incomplete integration and the presence of
certain functional limitations continue to restrict the overall effectiveness of the system. In
particular, some processes have not yet been fully transferred to a digital environment, and
complete digital integration between the professional development system and preschool education
organizations has not yet been achieved.

The proposed model is constructed through the integration of four major approaches: systemic,
competency-based, andragogical, and functional approaches to digital transformation. The model
consists of four interconnected blocks (needs-based, goal-oriented, process-oriented, and outcome-
oriented), which operate through direct and feedback relationships.

The central component of the model, the process-oriented block, includes five logically
interconnected functional stages: diagnosis and integration, adaptive design, blended learning and
real-time monitoring, assessment and micro-certification, and post-course support with BBIT
monitoring. Each stage has its own specific objectives, implementation mechanisms, and expected
outcomes.
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The main scientific novelty of the model lies in the integration of BBIT and LMS platforms,
the design of adaptive learning pathways based on artificial intelligence, the implementation of a
blockchain-based micro-certification system, and the development of post-course monitoring and
support mechanisms based on predictive algorithms.

Five key criteria have been developed to evaluate the effectiveness of the model: growth of
digital competencies, monitoring efficiency, participants’ satisfaction, the level of adaptive content
utilization, and the extent of data-driven management decisions. The possibility of validating these
criteria through statistical methods has been established.

The proposed model is based on the principle of continuous professional development and
enables the systematic updating of preschool education specialists’ knowledge and skills. The
integration of digital technologies makes this continuous development process more flexible,
accessible, and effective. The model’s capacity for self-improvement, adaptability, and measurable
outcomes ensures that it not only meets current educational requirements but also maintains
sustainable development potential in the future.

References

1. O‘zbekiston Respublikasi Prezidentining 2020-yil 5-oktyabr PF-6079-son ‘““Raqamli
O‘zbekiston-2030” strategiyasini tasdiglash va uni samarali amalga oshirish chora-tadbirlari
to‘g‘risida”gi Farmoni.

2. O‘zbekiston Respublikasi Prezidentining 2019-yil 8-may PQ-4312-son “O‘zbekiston
Respublikasi maktabgacha ta’lim tizimini 2030-yilgacha rivojlantirish konsepsiyasini
tasdiqlash to‘g‘risida”gi qarori.

3. Kryshtanovych S. et al. Modeling the Effective Digitalization of the Education Management
System in the Context of Sustainable Development //International Journal of Sustainable
Development & Planning. — 2023. — T. 18. — Ne. 5.

4. Cortese, A.D. (2003). The critical role of higher education in creating a sustainable future.
Planning for Higher Education, 31(3): 15-22.

5. Sun, Y., Chai, R.Q. (2020). An early-warning model for online learners based on user portrait.
IngEnierie des Systémes d’Information, 25(4): 535-541. https://doi.org/10.18280/isi.250418

6. Chyporniuk V. Model of quality management system implementation in higher education
institutions under digitalization: conceptual framework and practical application //Zhytomyr
Ivan Franko state university journal. Pedagogical sciences. — 2025. — Ne. 2 (121). — C. 120-135.

7. Kacumoa III. H. Paspaborka mnpodeccrorpaMmbl  pyKOBOAMTENS  JTOIIKOJIEHOU
oOpa3zoBatenbHoil opranuzanuu //[Ipodnemsr nenaroruku. — 2020. — Ne. 2 (47). — C. 44-45.

8. Dusmaxamedov A. Maktabgacha Ta’lim Tashkiloti Direktorlarini Menejerlik Faoliyatiga
Tayyorlashning Ahamiyati //Green Economy and Development. — T. 3. — Ne. 4. — C. 665153.



https://doi.org/10.18280/isi.250418
http://www.bgpulseusa.com/index.php/bg

