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Abstract: The article analyses the experience of digital transformation of the
educational process at the University of World Economy and Diplomacy (UWED)
through the implementation of an integrated system for managing academic
activities. It examines the transition from fragmented digital tools to a unified Smart
University ecosystem that integrates class scheduling, attendance tracking,
analytical monitoring, and career support. The study demonstrates that data-driven
governance, system interoperability, and personalization significantly enhance
administrative efficiency, transparency, and the linkage between education and the
labour market. UWED'’s experience is presented as a scalable model aligned with
national digitalization strategies and international best practices in higher education
management.
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Introduction

The modern system of higher education is undergoing profound
changes driven by the digitalization of all aspects of academic,
administrative, and research activities. The shift towards digital
technologies in education is driven not only by technological progress but
also by a transformation in the very logic of knowledge management—one
that demands efficiency, transparency, and analytical controllability. In the
context of global transformations, universities have become the key agents
of digital innovation, determining the quality of human capital and the
sustainability of a country’s socio-economic development.

In Uzbekistan, the digital modernization of the higher education
system is one of the priority areas of state policy, reflected in strategic
documents such as "“Digital Uzbekistan - 2030”, Concept for the
Development of Higher Education until 2030. These documents define the
need to move from the fragmented use of information technologies to the
creation of comprehensive digital ecosystems capable of integrating the
management of the educational process, research activities, and personnel
and career services.

In this context, the University of World Economy and Diplomacy (UWED)
has become a pioneer of digital transformation in Uzbekistan’s educational
sector.

The university has undertaken a comprehensive modernization of
its administrative and academic processes by developing and implementing
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an integrated system for managing educational activities. This system
unites digital class scheduling (dars jadvali), attendance tracking
(davomat), analytical monitoring, and career support for students through
specialized web portals.

This project, implemented by the UWED Centre for Digital
Transformation, serves as a model of a «Smart University» based on the
principles of data integration, analytical transparency, and the
personalization of the educational experience. Its goal is not merely the
automation of procedures but the creation of a unified intelligent ecosystem
in which learning, assessment, and student development are combined
within a dynamic digital environment.

The implementation of this system marks UWED's transition from a
traditional administrative model to digital education management, where
categories such as predictive analytics, electronic presence, digital
portfolios, and career navigation become fundamental. The university is, in
effect, setting a new standard for organizing the educational process—one
that meets the demands of the data-driven education era.

The research method relies on a systemic approach, which views
digital transformation not as the mere introduction of isolated IT tools but
as a holistic restructuring of the educational management system. The key
research principle applied is data-driven governance, which means making
managerial decisions based on data on students’ academic performance,
attendance, and career trajectories.

The study combines quantitative and qualitative methods. The quantitative
component includes an analysis of statistical data extracted from the
platforms manage.uwed.uz, talaba.uwed.uz, monitoring.uwed.uz, and
career. uwed.uz, allowing the identification of trends in attendance, student
engagement, and administrative efficiency. The qualitative component
comprises expert interviews with staff members of the UWED Centre for
Digital Transformation, teaching faculty, and faculty administration.

Research Methodology

To enhance the validity of the findings, the data triangulation
method was employed, involving the comparison of digital statistics,
regulatory documentation, and expert assessments. This approach
eliminates one-sided analysis and takes into account both the technical and
organizational-pedagogical dimensions of digitalization. Particular attention
was given to key regulatory acts, including «Digital Uzbekistan - 2030,
the Higher Education Development Strategy until 2030, and UWED’s
internal regulations.

Literature Review

In the global academic literature, the digital transformation of
higher education has been examined across several major dimensions. One
of the most significant focuses on pedagogical models of digital learning.
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Diana Laurillard conceptualizes teaching as a process of «designing
the learning environment», in which digital technologies are integral to the
didactic logic rather than merely external instruments. In Tony Bates's
work, it is emphasized that the effectiveness of digitalization depends on
the personalization of learning and the implementation of blended formats
that combine online and offline components. These studies demonstrate
that digital pedagogy requires a fundamental rethinking of the roles of the
teacher, educational content, and forms of student interaction.

Another significant dimension of research concerns data-driven
education. Studies by OECD (2023) and UNESCO (2022; 2023) indicate
that the impact of digital technologies on the quality of education depends
not on the number of implemented platforms but on the presence of a
unified data ecosystem, analytical tools, and effective management
mechanisms. These reports emphasize that the Smart University model
integrates a Learning Management System (LMS), administrative
management, monitoring systems, analytics, and student career support
services.

An analysis of international research demonstrates that a
sustainable «Smart University» emerges only when digital technologies are
integrated systemically, rather than in a fragmented manner. A Smart
University is defined as an institution that employs big data, cloud
computing, and analytics to manage timetables, resources, students, and
career trajectories. Similar approaches are evident at institutions such as
NUS (Singapore), KAIST (South Korea), and University College London,
where digital twins of educational programs and predictive attendance
analytics are applied. The general conclusion is that the sustainability of a
Smart University is achieved only under conditions of systemic, rather than
piecemeal, digitalization.

In the Uzbek national scholarship, the digitalization of education is
viewed as a strategic direction of higher education modernization. Studies
highlight the institutional effects of implementing digital platforms at the
University of World Economy and Diplomacy (UWED), including the
automation of timetables, attendance monitoring, and analytical oversight.
National policy documents — such as «Digital Uzbekistan — 2030» and the
«Concept for the Development of Higher Education until 2030» — affirm
the need to build an integrated digital ecosystem to manage the
educational process, academic staff, and student careers.

Synthesizing both international and national research allows for the
formulation of the following hypothesis: an integrated digital system (such
as that of UWED) enhances the effectiveness of educational management
by: 1) reducing administrative costs and the influence of human error; 2)
increasing transparency in timetables and attendance; 3) developing a
culture of data-driven decision-making; 4) connecting students’ academic
and career trajectories.

Thus, the proposed hypothesis requires a theoretical foundation
that links digitalization not merely to the implementation of technologies
but to a transformation in the organizational logic of university governance.
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The Paradigm of Integrated Digital Ecosystems. Unlike the early
stages of informatization (1990s-2010s), when IT implementation was
local and fragmented, the modern model of the digital university aims to
build a unified ecosystem encompassing all elements of academic,
administrative, and research activity. This approach reflects a transition
from the automation of individual processes to the systemic management
of the educational environment, in which each digital solution functions as
part of an interconnected system.

The ecosystem of a digital university is based on several key
principles: data unity — the creation of a shared database ensuring the
integrity and reliability of information across all departments;
interoperability — the ability to exchange data seamlessly between various
subsystems; adaptability — the system’s capacity to adjust to students’
individual learning trajectories and characteristics; transparency and
accountability — providing all participants in the educational process with
access to analytical indicators and monitoring tools. Together, these
principles form the foundation of the modern digital educational ecosystem,
where technologies are not isolated instruments but integrated
components of a single management mechanism. According to UNESCO's
(2022) model, a successful digital ecosystem in higher education should
include four functional cores.

Functional Cores of the Digital Educational Ecosystem
(based on the UNESCO Model, 20223
mMdn impiementacion

N2 Functional Core Description and purpose effect
A system for managing
learning content, electronic
courses, materials, and
assessment processes.
Provides online learning,
digital gradebooks, and
electronic records.

Personalization of learning,
blended formats, and
enhanced quality of teacher-
student feedback.

Learning Management
System (LMS)

A subsystem for the
administrative management Increased efficiency and

. . of academic processes — transparency in managing
2 :::1;“:':;:::3 timetabling, teacher educational activities,
9 workloads, attendance reduction of administrative
tracking, and organization of costs.
the academic cycle.
Tools for collecting, Data-driven decision-
processing, and analyzing making, development of an
3 Analytics & Monitoring data on academic activity, analytical management
attendance, and learning culture, improvement in
outcomes in real time. teaching quality.
a;?‘;nodulsiforc:;?reer ?nuélia:j?;e Stronger links between
t pport, itori 9 education and the labour
4 Career & Competence competence maonitoring, market, higher graduate
employer engagement, i B
Hub . . : employability, and creation
internship matching, and -
,of a digital competence
assessment of students .
. portfolio.
professional growth.
Ne Functional Core Description and purpose Main
implementation effect
1 Learning Management System (LMS) A system for

managing learning content, electronic courses, materials, and assessment
processes. Provides online learning, digital gradebooks, and electronic
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records. Personalization of learning, blended formats, and enhanced
quality of teacher-student feedback.

2 Administrative Management A subsystem for the administrative
management of academic processes — timetabling, teacher workloads,
attendance tracking, and organization of the academic cycle.

Increased efficiency and transparency in managing educational activities,
and a reduction of administrative costs.

3 Analytics & Monitoring Tools for collecting, processing, and
analysing data on academic activity, attendance, and learning outcomes in
real time. Data-driven decision-making, development of an analytical
management culture, and improvement in teaching quality.

4 Career & Competence Hub A module for career guidance and
support, including competence monitoring, employer engagement,
internship matching, and assessment of students’ professional growth.
Stronger links between education and the labour market, higher graduate
employability, and creation of a digital competence portfolio.

Collectively, these functional cores form an integrated architecture
of the digital university, where each module performs an autonomous yet
interlinked function within the overall knowledge management ecosystem.

If the Learning Management System (LMS) provides the
pedagogical core—managing content and the learning process—then
Administrative Management constitutes the organizational and managerial
foundation, integrating scheduling, workload, and attendance into a unified
digital model. The Analytics & Monitoring module serves as the intellectual
hub of the ecosystem, transforming vast datasets into tools for strategic
analysis and decision-making. Finally, the Career & Competence Hub
completes the cycle by linking students’ academic achievements with their
professional development, thereby enabling the transition from linear
education to a continuous model of learning and career development
(lifelong learning ecosystem).

At the University of World Economy and Diplomacy (UWED), these
functional cores are implemented through proprietary digital platforms:
manage.uwed.uz and talaba.uwed.uz perform administrative management
functions; monitoring.uwed.uz operates as the analytical center;
career.uwed.uz serves as the career and competence hub. This distribution
of functional roles enables UWED to establish a unified digital framework
for managing the educational process, consistent with the international
Smart University model and the priorities of the national program «Digital
Uzbekistan — 2030».

The UWED experience reflects precisely such an ecosystem-based
approach. The implemented model of an integrated system for managing
educational activities is grounded in the following principles:

- data unification (a single digital database of students, teachers, and
academic disciplines);

- process interactivity (real-time interaction via web portals);
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- personalization (consideration of individual study plans, languages of
instruction, and faculty-specific features);

- analytical management (utilization of attendance and academic activity
statistics for managerial decision-making.

This approach allows UWED’s digital transformation to be viewed
not as a local automation project, but as a new model of university
governance, where technologies serve as instruments of strategic
development, quality enhancement, and stronger linkage between
education and the labour market.

The methodological significance of UWED's project lies in its
demonstration of a shift from the traditional understanding of digitalization
as the «introduction of IT tools» to the concept of digital management of
the educational process. This brings the university closer to Smart
University standards, which include: integrated data platforms; continuous
monitoring and forecasting of academic indicators; cross-linkage between
learning, competencies, and careers; and enhancement of the digital
literacy of all participants in the educational process.

Thus, the UWED experience may be regarded both as a pilot
platform for a digital university within the framework of Uzbekistan’s higher
education reforms and as an example of the practical implementation of
the national digital transformation strategy.

The overarching concept of the project is that the digital
transformation of the educational process at the University of World
Economy and Diplomacy (UWED) is based on the creation of a unified
intelligent platform that integrates the key elements of the academic cycle
— planning, teaching, assessment, monitoring, and career support. The
project was developed and implemented under the leadership of the UWED
Centre for Digital Transformation, which is guided by the mission to guide
the university’s transition towards the Smart University model.

The main idea of the project is to integrate previously fragmented
information systems into a single management environment, ensuring
seamless interaction among all participants in the educational process —
the administration, faculty, students, and employers. Unlike traditional
approaches, in which each subsystem operates independently, the UWED
ecosystem implements the end-to-end digitalization principle, in which
data on academic workload, attendance, learning outcomes, and students’
career trajectories circulate within a unified information framework.

Architecture of UWED's Digital Ecosystem. The digital infrastructure
of UWED comprises four interconnected platforms that together form the
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backbone of the university’s Smart University model.
N2 Platform Functions Main Users

Administration of timetables, .
. Academic
allocation of classrooms and .
. departments, deans
teaching loads, management of .
H offices, and faculties
academic programs
Student portal providing access
2 talaba.uwed.uz to timetables, attendance records,
notifications, and academic data

1 manage.uwed.uz

Students and teaching
staff

Real-time analytical dashboard University

displaying indicators of administration, deans’
monitoring.uwed.uz attendance, engagement, and offices, and the
teaching effectiveness analytical center

Career  development  portal Students, graduates,

4 career.uwed.uz featuring internships, wvacancies,
and employers
and employer engagement tools
N Platform Functions Main Users
1 manage.uwed.uz Administration of timetables, allocation of

classrooms and teaching loads, management of academic programs
Academic departments, deans’ offices, and faculties

2 talaba.uwed.uz Student portal providing access to
timetables, attendance records, notifications, and academic data
Students and teaching staff

3 monitoring.uwed.uz Real-time analytical dashboard displaying
indicators of attendance, engagement, and teaching effectiveness
University administration, deans’ offices, and the analytical center

4 career.uwed.uz Career development portal featuring
internships, vacancies, and employer engagement tools Students,
graduates, and employers

These platforms are connected through a shared database and a
single authorization system, ensuring end-to-end access and data
integration across academic and administrative levels. This approach
creates a digital ecosystem in which every participant’s action is recorded,
analysed, and can be promptly transformed into a management decision
or an adjustment to the institution’s educational policy.

Subsystem for Class Schedule Management (Manage UWED). One
of the key directions of digital transformation at UWED has been the
introduction of an automated class scheduling system. In the traditional
model, this process required considerable time and human resources —
particularly given the large number of academic programs and disciplines.
The new system addresses this challenge through algorithmic scheduling
that considers multiple parameters: teaching workloads, classroom
availability, time constraints, languages of instruction, and interfaculty
courses.
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Figure 1. Management of Academic Programs illustrates the interface for
planning academic programs and curricula, where each specialization is
linked to a specific set of disciplines, semesters, and modes of study

Figure 2. The classroom management module manages classroom
resources and records room capacity, technical equipment, and time
utilization. Significance: optimization of infrastructural resources and
prevention of scheduling conflicts, ensuring the rational use of facilities and
time.
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Figures 3. The Subject Management module allows you to create a
catalogue of academic disciplines, including their codes, languages of
instruction, and class types (lecture, seminar, laboratory). Significance: the
creation of a unified reference directory of academic subjects used by all
university departments.
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when group compositions need to be adjusted.
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Figures 5-6. Editing Schedule Slots and Templates

These interfaces allow for prompt editing of the timetable (adjusting times,
classrooms, or lecturers) and the application of templates for recurring
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disciplines. Overall, such modifications provide greater flexibility in
scheduling adjustments and significantly reduce administrative costs.

Figure 7. The Student Transfer Between Groups function enables real-time
reassignment of students across academic groups, with automatic updates
to all related data (workload, attendance, gradebooks). Significance:
supports individual learning trajectories.

Figure 7. Student Transfer Between Groups

Figure 2. The Classroom Resource Management module displays the
system for tracking classrooms, including their capacity, technical
equipment, and time allocation. Significance: optimization of infrastructural
resources and prevention of scheduling conflicts.
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Figure 8. Submission of Change Requests

The Digital Requests Module for students and lecturers allows users to
submit applications to modify the timetable, change a discipline, or adjust
group composition. Significance: the creation of a transparent system of
feedback and documentation.

Thus, the Manage UWED subsystem implements a dynamic model
of academic process management, in which the timetable is no longer a
static document but a living planning tool, open to continuous updating and
analysis. Innovative Attendance Tracking System (Talaba UWED). The
Talaba UWED system serves as a practical example of integrating digital
identification technologies into the educational process. Its key feature is
automatic student attendance recording via Wi-Fi authentication and facial
recognition.

Functional Mechanism:

1. The lecturer activates the class session via the manage.uwed. Using
the web interface, specify the classroom, course, and group.

2. Students connect to the classroom’s Wi-Fi network and confirm
attendance through the mobile application.

3. The system performs facial recognition and cross-checks the image
with the central student database.

4, Upon verification, the data are stored in the central system and

displayed in both the lecturer’'s interface and the analytical module
monitoring.uwed.uz.
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Figure 9: The lecturer initiates the roll call
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Figure 10. Real-Time Monitoring by Lecturers
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Figure 11. The student application interface for viewing the
timetable and completing the roll call.
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The analytical value of the system lies in its elimination of the
human factor and its enhancement of data accuracy. It generates a digital
footprint for each participant in the class and creates a dataset for further
analysis of discipline management, student activity, and teaching
effectiveness. The final component of UWED’s ecosystem is the integration
of the academic platform with the career portal career.uwed.uz, which goes
beyond job listings to act as a career-analytical hub connecting students,
graduates, and employers.

Integration with the academic system ensures:
- automatic data exchange on learning outcomes and attendance;
- formation of a digital student portfolio;

- provision of employers with objective data on student engagement
and academic performance;

- generation of personalized career recommendations and internship
invitations.

For the university, this module holds strategic significance: it
enables the assessment of correlations between academic indicators and
employment success, thereby enhancing the practice-orientation of
educational programs and UWED’s reputational standing in the labour
market.

The project’'s implementation was accompanied by the
establishment of a sustainable internal-control mechanism. By decision of
the university’s leadership, personal responsibility for project development
was assigned, ensuring both systemic implementation and institutional
continuity. This ensured a balance between the technological and
pedagogical aspects of the implementation.

Thus, the UWED digital system has evolved beyond a mere
technical solution into a new model of academic governance, where
technological innovations serve the goals of educational quality, analytics,
and student career development.
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Systemic results of implementation. The digital transformation of
the educational process at UWED has become one of the most illustrative
examples of the implementation of integrated solutions in Uzbekistan’s
higher education sector. The introduction of the platforms
manage.uwed.uz, talaba.uwed.uz, monitoring.uwed.uz, and
career.uwed.uz enabled a transition from fragmented procedures to an
end-to-end digital model of academic process management, resulting in a
noticeable increase in efficiency across several areas.

The following table presents the key outcomes of the system’s
implementation.

Key Effects of Digital Transformation at UWED

After
Area Before implementation (traditional implementation of Measured
model) the integrated effect
system
Algorithmic
L i . i Reduction 1
. Manual compilation with a high sche-:_iul.l.t_lg ecpetion 1m
Class scheduling obability of conflicts considering planning time
pr w constraints and by 70-80%
classroom capacity
Automated Data
Attendance Paper-based journals. subjectivity, recording via Wi-Fi accuracy
racking and data loss authentication  and increased to
facial recognition 99%;
- i Reduction of
Workload _ . Dlglt(—?l planning and administrative
.. . Manual allocation, lack of analytics dvnamic
Administration I workload by
redistribution -
50%
Increased
Academic activity Real-ti bt
.. Feports generated post factum cal-hme analyucs prompiness of
nonitoring (monitoring. uwed, 1z) managerial
decisions
Number of
internships
Separate portal. unconnected with the Integration .Of and ; job
Career support academic svstem career.uwed.uz with postings  for
¥ academic data students
increased by
30%
I8, it Electronic Improved
Communication Ppaperbased applications and offline o transparency
d feedback requests submissions and response
in request tracking speed

Key Effects of Digital Transformation at UWED

Thus, the introduction of digital platforms has become not merely a
tool of automation but a transformative factor that has reshaped the
university’s internal mechanisms of operation. This transformation is
evident in the following qualitative changes within the academic
environment.
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Enhanced Transparency and Trust. The automation of scheduling
and attendance tracking has effectively eliminated the human factor,
thereby reducing conflicts between students and lecturers. Information on
classes, changes, and academic results is recorded digitally and made
available in real time, creating a new level of transparency and
accountability within the university.

Development of an  Analytical Management Culture. The
monitoring.uwed.uz platform has transformed the management of
academic activities from a purely administrative process into an analytical
practice. Faculty leaders can now make decisions based on student
engagement levels, attendance percentages, lecturer activity, and
correlations between attendance and academic performance. This marks a
shift from reactive to predictive management, allowing for data-driven
forecasting and continuous improvement.

Personalization of Learning Trajectories. The use of digital student
profiles—combining academic and career data—enables the individual
planning of study paths. The system accommodates students’ interests,
preferences, and languages of instruction when generating timetables, an
approach that was previously almost impossible under traditional
conditions.

Integration of Academic and Career Development. Integration with
career.uwed.uz has established a new model of linkage between education
and employment. Employers now have access to up-to-date digital
portfolios of students, enhancing the labour relevance of education and
motivating students to increase their engagement in the learning process.
This alignment strengthens the career-oriented dimension of UWED's
academic programs.

Organizational and Managerial Effects. Digitalization has influenced
not only technical but also organizational and administrative processes. At
the governance level, UWED has transitioned from a vertical to a network
model of interdepartmental interaction. At the same time, data integration
made it possible to: 1) reduce information duplication and paper-based
document flow; 2) accelerate the coordination of decisions between
departments and deans’ offices; 3) ensure the transparency of academic
reporting; 4) introduce KPIs for lecturers based on objective data on
attendance and activity. As a result, UWED was able to move from
“manual” control to data-driven governance, which significantly improved
the effectiveness of internal communication.

The implementation of digital tools has fostered a new digital culture
within the university. Students now participate more actively in the
academic process through mobile applications, notifications, and digital
services. Lecturers, in turn, have gained the ability to objectively track
student engagement and build flexible forms of feedback. Consequently,
the sense of responsibility and self-regulation among participants in the
educational process has strengthened, while the university environment
has become more open, dynamic, and quality-oriented.
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The UWED experience has gained wide recognition among
universities in Uzbekistan and is now regarded as a pilot model of a digital
university system. The project's outcomes have served as a foundation for
the Ministry of Higher Education's methodological guidelines, which
recommend creating similar platforms across other institutions. The project
fully aligns with the objectives of the national program «Digital Uzbekistan
- 2030», which aims to enhance the digital maturity of educational
organizations and develop national human resources. In this way, UWED
has become an institutional leader in the digital transformation of higher
education, setting a new standard for quality management in the academic
process.

Indicato Before After Ch
ndicator Implementation Implementation ange
Time required to compile o . o 1 by TO-
timetables 100% (baseline) 20-30% 80%
Administrative workload 100% 50% 1 by 30%
Accl.u'acy of attendance 60-70% 999 T by 30
tracking p.p.
di‘i’;i'i_m‘;{dn;“““agm"] 100% 150-160% 1 by 50%
Student ~ engagement 100% 140% 7 by 40%

(digital activity)

These indicators clearly demonstrate that digitalization has not only
improved internal organization but also transformed participants'
behavioral patterns in the educational process, fostering a culture of
engagement, responsibility, and analytical thinking.

Conclusion

The implementation of an integrated system for managing
educational activities at UWED has generated a comprehensive, synergistic
effect across technological, organizational, academic, and social
dimensions. The project has confirmed that digital transformation in
education is not merely about adopting technologies, but about profoundly
transforming the entire logic of university governance.

The analysis reveals that UWED’s digital transformation has gone
beyond the automation of individual processes, evolving into an
ecosystem-based model of educational management. The integration of
four digital platforms — for scheduling, attendance, analytics, and career
support — has created a unified information framework, in which data are
systematically used for monitoring, forecasting, and decision-making.
Through this, the university has implemented the core principles of the
Smart University model — transparency, analytical capacity,
personalization, and connection with the labour market.
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