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The rapid development of digital technologies provides opportunities
to organize the process of training, retraining, and upskilling personnel with
innovative approaches. Considered one of the most effective technologies of
the Fourth Industrial Revolution, artificial intelligence (AI) is fundamentally
transforming the management of educational processes. In particular, these
technologies enable the customization of education for each individual and
the fulfillment of their needs on an individual basis.

This article analyzes the experiences of advanced foreign countries in
continuously developing the competencies of management personnel through
flexible, remote, and electronic education, including the use of Al
technologies. As a result of the research, the process of digitally transforming
the development of competencies among management personnel active in
the public service of the Republic of Uzbekistan is presented, along with the
use of Al tools, the digital management of this system, and its economic
efficiencies. In addition, the results of the initial diagnostic assessment of the
competencies of more than 1,000 management personnel working in
government agencies via an Al-based intellectual platform are analyzed, with
their competencies classified according to the individual approaches required
for their development.

Keywords: artificial intelligence, random forest, management personnel, competence, intellectual platform,

digital education, digital management.

INTRODUCTION.

Today, digital technologies provide
opportunities to implement innovations across all
sectors, allowing work processes to be organized and
managed with novel approaches. In this modern era,
public servants are required not only to possess
professional competencies but also to acquire digital
skills. Over the past three years, we have observed that
Al technologies are effecting radical changes in all
fields. It would not be an exaggeration to note that this
began with the development of the GPT model by
OpenAl in November 2022, as its capabilities have been
scientifically substantiated by numerous researchers
and scholars.

As early examples of digitally transforming the
processes of preparing, retraining, and continuously
developing public servants, we can cite electronic
education platforms that began to evolve in the late
19th century. Moreover, the widespread
implementation of learning management systems (LMS)

in the educational process has similarly enabled
management personnel to continuously advance their
knowledge and skills. Additionally, as remote learning
platforms evolve year by year by offering new
opportunities, they help address the individual
educational needs of every user.

At this juncture, the principle of lifelong learning
in public service has become a modern necessity,
making the continuous development of professional
competencies indispensable. Public agencies may not
always be able to offer continuous traditional training
courses or international internships to their employees.
Taking these factors into account, digital technologies
now offer online courses that enable personnel to
develop their competencies without taking time off work
by overcoming spatial and temporal limitations. Another
example is the Massive Open Online Courses (MOOCs);
platforms such as EdX, Coursera, FutureLearn, Udacity,
Udemy, and over a thousand similar platforms currently
offer courses prepared by professional experts from
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leading universities and organizations in the global
market.

However, the main objective of this academic
article is to provide digital solutions to questions such
as which competencies management personnel in the
Republic of Uzbekistan should acquire as a result of
administrative reforms, what gaps exist in the
knowledge and skills required for success in public
service, and what areas should be prioritized to address
these deficiencies. Therefore, there is a need to analyze
large volumes of data by implementing Al technologies,
to create an online environment that develops the
competencies of each management personnel based on
their individual needs, and to digitally manage and
monitor these processes.

LITERATURE REVIEW,

The continuous development of the
professional competencies of employees and
management personnel in state agencies remains one
of the persistent challenges. This is due to the fact that
many organizational leaders may be unable to provide
sufficient opportunities for their staff's personal
development and self-improvement. In light of these
challenges, one of the most effective solutions is the
implementation of self-development mechanisms
without interrupting work. This, in turn, necessitates the
adoption of modern platforms based on digital
technologies that offer content tailored to the
professional potential of each employee.

In organizing these processes, researchers
have highlighted the role of intelligent adaptive
electronic education systems (AES), detailing their
architecture, operational mechanisms, core
components, and implementation technologies.
Scholars have cited artificial intelligence (AI) as the
foundation of AES technology, along with the VARK and
Felder-Silverman models that describe learning styles,
as well as user models employed for processing
collected data and personalizing the learning process.
The findings indicate that AES technologies have a
significantly positive impact on personalizing education
and executing adaptive individual approaches based on
the learners’ outcomes (A.F.Aljuboori, H.J.Al-Lawati,
2023).

Furthermore, in a scientific study devoted to
examining the general paradigms of adaptive e-learning
systems and developing new approaches for their
modeling, a novel approach is proposed based on Petri
Nets technology to model students’ behavior during the
learning process. Specifically, it is emphasized that
utilizing Petri Nets to create adapted educational tracks
based on the students' level of knowledge, learning
style, and learning activity constitutes one of the
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technological solutions (E.Kamceva, P.Mitrevski, 2012).
Additionally, another academic paper in this field
presents research on organizing a personalized learning
process based on the VARK model. The study primarily
analyzes the personalization of education using the
VARK model, the adaptation of educational materials to
the individual, the automatic assessment of learners,
and innovative educational approaches. The adoption of
personalized learning tracks demonstrated
improvements in the learning outcomes for over 46%
of the learners. Moreover, it was reported that students
expressed satisfaction with the educational process and
an increased enthusiasm for their learning experience
when it was based on the VARK model (C.V.Vanegas,
J.E.A.Puerta, M.N.Ceballos, J.M.M.Sanchez, 2024).

Several scholars have conducted research on
organizing educational processes based on artificial
intelligence technologies, which has led to the
development of flexible and advanced e-learning
systems. These systems create an opportunity to
provide a personalized learning environment tailored to
the individual abilities and knowledge levels of learners.
In this context, researchers have proposed new
methods for determining learners’ knowledge, skills,
and psychological characteristics using an Al system
called JARVIS (Just A Really Very Intelligent System).
The intelligent system classifies learners into four
categories according to their abilities: beginner,
intermediate, advanced, and expert. This classification
process takes into account test scores, the time taken
to pass tests, and the time spent reading the learning
materials. Research findings indicate that the Al-based
intelligent system initially offers courses that learners
need to assimilate through diagnostic assessment of
their knowledge and skills, a method that has been
scientifically proven to significantly enhance the
learning process (Sh.Kande, P.Goswami, G.Naul,
N.Shinde, 2016). In another similar scientific paper, the
effect of integrating Generative Al into flexible and
personalized education is examined. The study primarily
analyzes the mutual integration of generative Al and
flexible education, as well as how this integration
increases learners’ engagement and facilitates the
transition from Education 4.0 to 5.0. As a result, it is
noted that automatically generated educational
materials and assignments based on Generative Al help
to boost learners’ engagement, thereby improving their
assimilation levels by 20-30%  (M.Guettala,
S.Bourekkache, O.Kazar, S.Harous, 2024).

In a paper focused on developing an Al-based
intelligent adaptive e-learning model, the model
incorporates a KNN algorithm for student classification
as well as agent technologies. The study demonstrates
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that the intelligent adaptive e-learning model, when
combined with the KNN algorithm, improved the
performance of 20 learners by up to 85%. Its advantage
lies in its ability to personalize learning materials based
on students’ learning styles and levels of assimilation (S.
Bhaskaran, P. Swaminathan, 2014). In another study
aimed at exploring the application of machine learning
algorithms for creating personalized learning tracks, the
integration of Al tools such as Decision Trees, Neural
Networks, and Recommender Systems into the
educational process was analyzed. This research
emphasizes the optimization of the learning process
through machine learning, the establishment of a
flexible learning environment, and the implementation
of personalized self-development mechanisms based on
individual approaches for each learner. As a result of
such an innovative approach, students’ assimilation
improved by up to 25%, their engagement in the
independent learning process increased, and
personalized recommendations proved to be an
important tool for managing the learning process (A.
Manoharan, D. R. Manoharan, 2024).

Research has also been conducted on the
development of a personalized learning process based
on the ChatGPT virtual assistant by the OpenAl
organization. This scientific paper analyzes the impact
of ChatGPT on both teachers and learners in the context
of education, its teaching methods, and its role in
tailoring educational materials to the needs of the
learner. The research findings indicate that ChatGPT's
ability to offer customized educational materials and
create adaptive learning tracks makes the learning
process significantly more effective. Moreover, the use
of materials prepared on an individual basis through
ChatGPT, which actively engage learners, increases
their assimilation level by 30% (M. Asy‘ari, S. Sharov,
2024). As well as, a novel approach to continuous
professional development and education through Al is
proposed based on Fink’s “Taxonomy of Significant
Learning Experiences” (TSL). The paper primarily
suggests methods for developing continuous cognitive
instruction for employees working in organizations
based on Fink’s taxonomy model, as well as proposals
for integrating AI technologies into this process. The
research results demonstrate that training and
development methods utilizing AI according to TSL
further enhance employee participation and contribute
to the personalization of education (T. Billiot, 2023).

In addition, the integration of generative Al
technologies into educational processes is considered
one of the innovative approaches to learner assessment
(J. Mao, B. Chen, J. Ch. Liu, 2024), and the capabilities
of Al in identifying personalized learning pathways for
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each learner have also been demonstrated (O.
Tapalova, N. Zhiyenbayeva, 2022). Al's potential in
personalized education, virtual learning environments,
real-time feedback, data analysis, and decision-making
plays an important role in employee training and
development (Sh. R. Na, 2023), as well as in the
upskilling and reskilling processes (K. K. Ramachandran,
A. Srivastava, V. Panjwani, et al., 2024). Moreover, the
impact of Al technologies on employees' professional
development and talent management processes has
been examined (N. Tusquellas, R. Palau, R. Santiago,
2024), along with the capabilities and efficiencies of
remote education (e-learning) in public administration
systems (M. Casagranda, L. Colazzo, A. Molinari, S.
Tomasini, 2010). The application of a Personal Learning
Environment approach for continuous digital education
has also been implemented (Ch. Yen, Ch. Tu, E. Sujo-
Montes, H. Harati, R. Rodas, 2019), and the importance
of adaptive e-learning systems in continuous employee
development and digital management of these
processes has been highlighted (B. Dhupia, A. Alameen,
2019). Furthermore, the advantages of using Al
technologies to enhance work performance and foster
professional development through personalized
approaches, as well as platforms that automatically
tailor materials and assignments to the learners’ abilities
and needs, have been discussed (M. Elazab, 2023).
Research has also focused on developing and
implementing tailored training programs for acquiring
new skills and improving existing ones with the
assistance of AI (K. Ramachandran, A. Srivastava, et al.,
2024), and on analyzing the revolutionary impact of Al-
based personalized learning platforms on education and
continuous training (S. Varshney, N. A. Kulkarni, A. M.
Syed, 2023). Numerous innovative approaches based
on these concepts are driving scientific research on
continuous education and professional development.
From the analysis of the literature above, it is
evident that many researchers have predominantly
focused on integrating Al technologies into the learning
processes of students in educational institutions,
implementing flexible e-learning platforms for employee
development, and digitally transforming other
educational processes. However, it should be
emphasized that scientific research on integrating Al
technologies specifically into the process of developing
the competencies of management personnel, and on
implementing a model that offers each manager the
competencies they need to acquire, has not been
sufficiently conducted. Moreover, improving the
processes of training, retraining, and continuously
developing the professional competencies of public
service personnel in the Republic of Uzbekistan through
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the application of innovative technologies remains one
of the most pressing issues today.

RESEARCH METHODOLOGY.

Within the framework of this study,
mechanisms for enhancing the process of developing
the competencies of public servants, including
management personnel, through the implementation of
Al technologies have been analyzed. In data analysis,
the Python libraries Pandas and NumPy were primarily
used, while Matplotlib and Seaborn were employed for
graphical representation. Additionally, a SWOT analysis
of the model that individually offers the competencies
to be acquired by each management personnel based
on Al technologies has been presented.

ANALYSIS AND DISCUSSION OF
RESULTS.

The large-scale reforms underway in the
country call for the improvement of mechanisms for
training, retraining, and continuously developing
personnel. In many studies, the competencies of
management personnel are primarily associated with
their professional activities. Indeed, every country has
established systems for the continuous professional
development of public servants. In the Republic of
Uzbekistan, it is mandated that personnel in state
agencies participate in qualification improvement
courses at least once every three years. Furthermore,
Article 42 of the “Law on Public Service,” adopted in
2022, stipulates the introduction of a system for
continuously enhancing the professional competencies
of public servants and emphasizes the use of innovative
technologies to ensure the regular professional
development of each management personnel.

Considering global practices, the application of
competency-based models in personnel training and
professional development began in the second half of
the 19th century. Initially, the focus was on improving
the knowledge (hard skills) of personnel while also
developing their qualifications and abilities (soft skills).
In the case of management personnel, special emphasis
is placed on continuously developing competencies such
as strategic organizational development, leadership,
systematic analysis, and decision-making. The practical
implementation of training and competency
development courses through distance learning can be
traced back to the early 20th century.

Currently, in Uzbekistan, the development of
competencies for management personnel in public
service is primarily organized by the Academy of Public
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Administration, commissioned by the Agency for Public
Service Development. Consequently, the number of
participants in the short-term qualification improvement
courses organized by the Academy has increased in
recent years. An analysis of the past three academic
years shows that there were 6,823 participants in the
2022/2023 academic year, 11,498 participants (an
increase of 168% compared to the previous year) in the
2023/2024 academic year, and a planned 11,750
participants (a 102% increase) for the 2024/2025
academic year.

In the regional branches of the Academy, 2,257
learners were trained in the 2022/2023 academic year;
in the 2023/2024 academic year, the number increased
to 3,782 learners (@ 167% increase compared to the
previous year); and for the 2024/2025 academic year,
3,824 learners are planned (a 101% increase). In
addition, within the framework of political events, the
Academy utilized a cascade method to train a large
contingent—124,096 individuals participated in specially
organized training-practical courses aimed at ensuring
the quality organization of polling station election
commissions based on international organization
recommendations during the 2022/2023 academic year,
and 154,650 officials are scheduled to receive such
training in the 2024/2025 academic year.

Furthermore, the Agency for Public Service
Development has launched the ilm.argos.uz and
edu.argos.uz qualification education portals, which
provide public servants the opportunity to enhance their
skills remotely at any time and from any location.
Through these electronic platforms, management
personnel can continuously improve their knowledge
and skills. Similarly, at the Academy of Public
Administration, numerous processes have been
automated within the framework of the "Digital
Academy (da.dba.uz)" project, enabling management
personnel to access qualification improvement materials
electronically and assess their knowledge. In addition,
the "Public Servants' Self-Development Platform
(lifelearning.uz)", developed as part of an Academy
grant project, has been launched in an improved format
compared to the aforementioned platforms. Specifically,
the platform initially performs a diagnostic assessment
of a management personnel's knowledge of the
designated competencies (via an online test) and
subsequently offers electronic courses tailored to the
competencies they need to acquire.
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Figure 1. Analysis of the assimilation results of management personnel based on training courses and
regions using Python libraries.

* All analytical materials presented in this paper
have been generated on the basis of the initial
diagnostic assessment data of competencies for 1,010
management personnel using the Public Servants’ Self-
Development Platform. Here, HIIR — Social-Economic
Development of Regions; DFXKS — Public Service and
Personnel Policy; JBISO — Team Management and
Enhancing Work Efficiency; BRT — Digital Technologies
in Management; DBKQR — Anti-Corruption in Public
Administration;, BTHQQQ - Systematic Analysis and
Decision Making in Management; DBKPI — Effective Use
of the KPI System in Public Administration; DBKFL —
Creative Thinking and Leadership in Public Service; BNB
— Conflict Management in Management; and DPE —
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Diplomatic Protocol and Etiquette are online courses
designed to support the development of respective
competencies.

From the analysis results shown in Figure 1, it
can be observed that public servants demonstrate
comparatively higher levels of knowledge and skills in
anti-corruption in public administration, whereas there
is a noticeable need to further develop management
personnel competencies in digital technologies in
management. In addition, when analyzed by region, the
average assimilation scores in the Samarkand region
are high, while those in the Qashgadaryo region are
comparatively lower.

@ O'rtacha ko'rsatkich

Figure 2. Analysis of the assimilation results of management personnel by age and work experience
using Python libraries.
Based on the platform's initial diagnostic results, public servants aged 20-25 achieved an average score of
65.59, which is higher compared to other age groups, whereas those in the 41-45 age range scored lower at 63.75. In
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terms of work experience, management personnel with 6—10 years of service demonstrated superior performance with
an average score of 65.45, while those with more than 21 years of experience achieved relatively lower scores of 64.06.
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Figure 3. Analysis of the Effect of Age and Work Experience on Management Personnel's Assimilation
Results Using Multivariate Regression Analysis (via Python libraries).

According to the multivariate regression results shown
in Figure 3, the impact of work experience and age on
the overall diagnostic scores of management personnel
is minimal. The R2 value is 0.004, meaning that the
model explains only 0.4% of the variance in the overall
scores. Additionally, the p-values for age (0.258) and
work experience (0.188) exceed the 0.05 threshold,

indicating that these variables are not statistically
significant. The regression coefficients also reveal that
both work experience and age have a negligible effect
on the overall diagnostic scores. This leads to the
conclusion that the initial diagnostic assessment results
of management personnel competencies are hardly
related to their age or work experience.
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It should be noted, however, that these findings are
based solely on an online test. In practice, a variety of
assessment methods can be used to evaluate the
competencies of management personnel, including 360-
degree assessments, interviews, surveys, practical
tests, simulations, observations and expert evaluations,
assessment centers, psychometric tests, and project-
based assessments, among others.

Based on these analysis results, the following methods
for implementing artificial intelligence technologies in
the process of developing the competencies of
management personnel are presented:
Self-Development through Flexible Platforms.
Providing courses tailored to the individual needs of
each management personnel by integrating Al
technologies into educational platforms, enabling self-
development at any time and from any location;
Competency Assessment. Utilizing Al tools to assess
not only hard skills but also soft skills;

24/7 Responsive Virtual Assistants. Integrating
virtual assistants based on GPT models into the
intelligent platforms, which can provide answers to the
questions and proposals for developing the
competencies of management personnel at any time;
Efficient Use of Time and Resources. Al
technologies can help management personnel allocate
their time effectively, enhance self-development, utilize
resources properly, and offer suggestions and
recommendations for decision-making;

Personalized and Adaptive Development.
Intelligent competency development platforms initially
perform a diagnostic assessment of management
personnel’s knowledge and skills and then automatically
offer electronic courses related to the competencies
that need to be acquired.
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Monitoring and Analysis of Results. Al technologies
can analyze shortcomings in the continuous
competency development system, and provide
recommendations and proposals for addressing these
issues in the future;

Creation of Interactive Content. Virtual reality (VR)
and augmented reality (AR) technologies allow for the
creation of interactive resources that simulate practical
exercises and help analyze complex situations.
Additionally, content can be personalized according to
the needs of each management personnel;

Feedback and Reflections. Al-based educational
systems analyze management personnel’s responses
immediately and provide feedback, while also
supporting the establishment of lifelong learning
principles on an individual basis.

In addition, AI technologies can offer opportunities such
as making decisions based on the analysis of large
volumes of data (Big Data) according to the competency
model for training management personnel, providing
recommendations to create individual courses for each
field based on specific problems, and enabling the
digital management of these processes.

Moreover, researchers in scientific works on integrating
technologies such as Al into the educational process,
including the development of management personnel
competencies, emphasize the need to strengthen the
normative-legal framework for using Al tools, develop
ethical guidelines for their use, and ensure
cybersecurity. They also stress the importance of
publishing available materials in electronic form in the
international Al readiness rankings of countries, and of
developing a high-quality database for machine learning
and deep learning technologies.

Table 1.
SWOT Analysis of the Implementation of Artificial Intelligence Technologies in the Process of
Developing Management Personnel Competencies

Strengths

Weaknesses

- Rapid analysis of large volumes of data
and support for managerial decision-making;

- Evaluation of competencies without
human involvement through innovative methods;

- Automatic  provision of individual
recommendations for the competencies that each
management personnel needs to assimilate and
develop;

- 24/7 support provided by a virtual
assistant (Chatbot) for answering queries and
offering technical support.

- Insufficient availability of reliable and high-
quality Big Data in the field;

- Lack of qualified specialists and high costs
associated with implementing such technologies;

- Risk of system downtime due to
technological malfunctions and internet
disruptions;

- Potential unreliability of Al-generated
resources and the necessity for their continuous
updating.
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Opportunities

Threats

- Provision of individual recommendations
for competency development through interactive
resources at any time and from any location;

- Development of personalized training
programs and resources tailored to each
management personnel’s needs using Generative
Al

- Establishment of a virtual environment for
self-assessment and lifelong learning;

- Use of analytical tools for strategic
decision-making and continuous improvement of
the competency model for management personnel.

- Breaches in data security and potential
violations of ethical standards in decision-making
related to personal information.

- Possibility of incorrect decisions during
competency assessment or recommendation
processes.

- Risk of technological dependency due to
overreliance on machines.

- Decrease in traditional training courses for
competency development, which may lead to
higher unemployment rates and limitations on
scientific research.

Based on the SWOT analysis presented in Table
1, we can observe the distinctive features of
implementing AI technologies in the process of
developing the competencies of management
personnel. However, it is also crucial to further enhance
the platforms used for the competency development of
management personnel in the Republic of Uzbekistan
by integrating them with other government information
systems and establishing a mechanism for continuously
enriching these platforms with new materials. As a
result, the weaknesses identified in the aforementioned
SWOT analysis can be addressed, thereby enabling the
modernization of the management personnel training
system to a new level.

CONCLUSION AND RECOMMENDATIONS.

The research findings indicate that it would be
beneficial to initially develop a “Competency Model” for
the continuous development of management personnel
competencies and to enhance the mechanisms for
training, retraining, and upskilling based on this model.
At the same time, it is essential to elevate the current
platforms (such as ilm.argos.uz, edu.argos.uz,
lifelearning.uz, etc.) to a new level by continuously
updating their digital resources, providing electronic
certificates to public servants who complete remote
training, and equating these certificates with traditional
qualification credentials. Addressing these
organizational issues would further advance the field
and create favorable conditions for management
personnel to pursue individual development at any time
and from any location.

Moreover, the following recommendations are
proposed to further enhance the process of developing

management personnel competencies through the
implementation of Al technologies:

Innovative AI-Based Competency
Assessment. Develop a diagnostic model for assessing
competencies by initially employing methods such as
electronic surveys, practical simulations (simulations),
and online tests.

Competency Classification Using Machine
Learning. Utilize machine learning algorithms (e.g.,
Random Forest) to classify competencies, thereby
creating competency levels (e.g., A, B, and C) for
management personnel.

Implementation of an "“Competency
Development” Intelligent Platform. Based on the
diagnostic results obtained via Al, introduce an
intelligent platform that recommends the specific
competency class to be developed, along with tailored
training programs and courses.

Strategic Decision-Making Based on Big
Data. Establish a mechanism for making strategic
decisions in the field by analyzing Big Data to further
refine the system for the continuous development of
management personnel competencies.

In summary, the integration of innovative
technologies such as Al into the development process
of management personnel competencies not only has
the potential to elevate the training and upskilling
system to a new level, but also to achieve high
economic efficiency through the effective use of time
and resources.
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