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Abstract

The article is devoted to the problem of increasing the efficiency of management of the university
department through the introduction of business intelligence (BI) tools. Traditional methods of data analysis
are time-consuming and do not allow for prompt management decisions in a modern educational environment
characterized by a large amount of data. The purpose of this study is to substantiate the feasibility of using MS
Power BI, one of the most popular business intelligence tools, to optimize the management of the university's
department, develop interactive dashboards for monitoring and visualizing key performance indicators of the
department (faculty publication activity, student academic performance, etc.) in real time and assess their
impact on improving management efficiency. activities of the department. The methodological basis of the
research is a systematic approach, which uses a set of theoretical and experimental methods. To assess the
impact of using Power BI on improving the effectiveness of department management, an experimental method
of single-group preliminary and subsequent questionnaires was chosen. The sample consisted of 47 teachers
of the Department of Informatics and Informatization of Education of the Kazakh National Pedagogical
University named after Abai, 40% of whom have permanent general departmental duties. The survey was
conducted in an online format using the GoogleForms service. The developed questionnaire included 21
questions on a 5-point Likert scale. The reliability of the results was confirmed using the Cronbach's alpha
coefficient. The results of the study. The proposed innovative method of department management based on
Power BI has proven to be highly effective. It allows you to automate the generation of reports, quickly identify
problem areas and trends, which, in turn, contributes to making informed management decisions. The results
of the research have practical significance and will serve as a basis for implementation in the practice of
department management in other educational institutions, contributing to the development of the educational
management system.

Keywords: business intelligence system, dashboard, Microsoft Power BI, data visualization, management
reporting, digitalization.
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'AGaii areinnarsl Kazax YITTHIK TI€JIarOTUKAJBIK YHUBEPCUTETI, AnMaTh K., Kazakcran
POWER BI KA®E/IPAHBIH BIJIIM BEPY KBIBMETIH BACKAPYJAFYbI AEPEKTEP/II
BU3YAINBAIUAJIAY KIOHE TAIIAY KYPAJIbI PETIHJIE

Anoamna

Makasa >xoFapbl OKy OpHBI KaeJpachIHbIH KbI3METIH Oackapy THIMALUIINH OusHec-aHamuThka (BI)
KypaJJapblH €HT13y apKbUIbl apTTHIPY MoceJieciHe apHainFaH. JocTypii mepektepai Tangay omictepi eHOek
CBHIABIMABUIBIFBI JKOFapHI )KOHE Ka3zipri Oi1iM Oepy opTachlHIa, YIKEH KeJIeMIeri JepeKTepMeH CUIIaTTallaThIH
JKaraaiia, OacKapylIbUIBIK MISIIIMIACPIl *Keaead KaObliaayFa MYMKIHIIK OepMmeiai. 3epTTeyIiH MakKcaThl
JKOFapbl OKY OpHBI KadeapachiHbIH KbI3METIH OacKapyabl OHTAWIaHABIPY YIIiH OW3HEC-aHAIMTHKAHBIH KEH
TapajraH KypajjaapbiHblH Oipi Oonbin TaObutaTeiH MS Power Bl KonnanyablH OpBIHOBUIBIFBIH HETI3OEY,
kadeapa KBI3METiHIH HEri3ri KepceTKimTepiH (Mpodeccop-OKbITYIbUIAD KYPAMBIHBIH JKapUSIIAHBIMJIBIK
OeJNCeHAUTIT], CTYyNEHTTEp/iH YATepiMi >kKoHE T.0.) HAKTBl YakKbpIT PEKUMIHIE MOHHUTOPHHITEY MEH
BU3yalM3alMsjIayFa apHajJfaH MHTEPAKTUBTI JamOOpATapbl 93ipiey KoHe onapAblH O0acKapy THIMALTIriH
apTTHIPYFa BIKNAJIbIH Oaranay 0okl TaObUIaAbl. 3epTTEyIiH 9AiCHAMAJIBIK HEeT131H KYHENiK Tacl Kypanabl,
OHBIH asICBHIHJIA TEOPUSUIBIK JKOHE DKCIIEPHMEHTTIK diicTep KelleHi KojmaHeuiasl. Power Bl konnmanyabiH
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Kadeapa KpI3MeTiH Oackapy TUIMALIIriHE acepiH Oaramay ymIiH Oip TOMKa >KYPri3UIreH ajiblH aja >KoHE
KeWiHT cayallHaMara HeTi3[eNreH SKCIEPUMEHTTIK 9iC TaHAalAbl. 3epTTey ipikTemeciH AOail aTbIHIAFHI
Kaszak ynTThIK memarorukaiblk yHuBepcuteTi WHpopmaTthka xoHe OinmiM Oepyai WHpOpMaTH3amusiay
kadenpaceiHbiH 47 OKBITYIIBICH Kypaabl, onapabiH 40%-b1 kadenpa AeHrediHae TYpaKThl MiHAETTED
atkapangel. Cayamnama Google Forms cepBuciH maiifanmaHy apKbUIbl OHJIAWH ¢dopMaTTa KYprisiimi.
OzipienreH cayamHama S5 Oannmelk Jlaiikept mkamacer OoiipiHma 21 cypakran typael. Hotmkenepmin
cenimpiniri Kponbax anpda koadduuuenti apkpuibl pactainsl. 3eprrey HoTikenepi. Power Bl Herizinge
YCHIHBUTFaH KadenpaHsl OacKapyIblH WHHOBAIMSUIBIK TOCUTl ©31HIH JKOFaphl THIMIUIITIH KepceTTi. O
ecenTep/i KaJbITaCThIPyIbl aBTOMATTAHABIPYFa, IMPOOIEeMAaNIBIK afMaKTap MEH YPAICTEP i )KeIeN aHbIKTayFa
MYMKIHJIK Oepesi, OyJI ©3 Ke3eriHJe Heri3ienreH 0acKapyllbUIbIK HISHIiMAepai KaObuigayFra bIKIaa eTell.
3epTTey HOTIKEJepi MPaKTUKANBIK MaHbI3Fa HE KOHE KOFapbl OKy OpBIHAAphl KadeapamapblH Oackapy
ToXipuOeciHe eHTi3y YIIiH Heri3 6oJa anaabl, OiniM Oepyni 6acKapy KyHeciHiH JaMybIHa YJIec KOCabl.

Tyiiin ce3mep: OusHec-aHANMTHKA KYleci, nambopa, Microsoft Power Bl, nepekrepai Busyanusanusiay,
0acKapyLIbUIBIK €CENTLIIK, TU(PIaHABIPY.
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POWER BI KAK HHCTPYMEHT BU3YAJIU3ALIMU U AHAJIU3A JAHHBIX B YITIPABJIEHUHN
OBPA3OBATEJIbHOM JEATEJBHOCTBIO KA®EIPHI

Annomayus

CraTps mOCBsIIeHA TTPOOIeMe MTOBBIIICHHS 3((EKTUBHOCTH YIIPABICHUS NEATEIbHOCTRIO Kadenpsl By3a
yepe3 BHEAPEHHE HMHCTPYMEHTOB OusHec-aHanutukd (BI). TpaguumoHHBIE METOABI aHaNM3a OAHHBIX
TPYAOEMKH U HE MO3BOJISIOT ONEPAaTHBHO NMPUHUMAThH YIPABJICHYECKUE PEIICHHS B YCIOBUSIX COBPEMEHHOMN
00pa3oBaTeIbHON Cpebl, XapakTepu3youiencs: O0IbIINM 00eMOM JaHHBIX. Llenbio JaHHOrO UcCIeI0BaHus
SIBIISIETCSl 000CHOBaHUE IeIeco00pa3HocTH uenonb3oBanus MS Power BI — ogrOro 13 Hanbosee momyIsipHbIX
WHCTPYMEHTOB OW3HEC-aHAMTHUKH, JJIsl ONTUMHU3AlMK YNpPaBICHHS JESITEIbHOCTHIO Kadeapsl By3a,
pa3paboTKa HMHTEPAKTHBHBIX JAlIOOPIOB JUIi MOHHUTOPWHTA M BH3yalW3allMd KIIOUEBBIX IOKa3aTenei
nesTensHOCTH Kadeaps! (myonukannonaoi aktuBHOCTH [II1C, ycrieBaeMocTr CTYIEHTOB U [Ip.) B peXHUME
pearbHOro BpeMEHHU U OICHKA WX BIUSHHS Ha TOBBIIICHHUE d()(EKTUBHOCTH YHPABICHUS JESITEIbHOCTBHIO
kadeapsl. MeToonornueckoll OCHOBOM HCCIIE0OBAaHUS SBISIETCS CUCTEMHBIN MOAXOJ], B paMKaX KOTOPOTO
HCIONB30BaH KOMIUIEKC TEOPETHYECKUX U JKCIEPUMEHTAIbHBIX METOAOB. J[IsI OLIEHKH BIMSHUA
ucnons3oBanus Power Bl Ha moBbimenne 3¢ (heKTUBHOCTH ynpaBlieHHs IESITEIbHOCTHIO Kadeapsl BRIOpaH
9KCMEPUMEHTAIBHBI METOJ OJHOTPYIIIOBOIO MPEIBAPUTENFHOIO W IMOCIEAYIONMET0 aHKETUPOBAHUSI.
Bribopka cocraBmiia 47 mnpenopaBatenei kKadenpbl WHPOPMATHKM W HMHGOpPMaTH3aLMU 0Opa30BaHUs
Kazaxckoro HalMOHAIBHOTO IENarorMyeckoro yHuBepcutera UMeHH Abas, 40% W3 KOTOPHIX HMEIOT
MocTosIHHBIE obuIekadeapanbHble 00s13aHHOCTH. Onpoc MPOBOJMICS B OHJIAWH-POPMATE C UCTIOJIL30BAHUEM
ceppuca GoogleForms. Pa3paboranHas aHkeTa BKIItoyaia B ce0s 21 Bompoc 1o 5-0ayuibHoi mikae Jlatfikepra.
HapnexHocTh pe3ynbTaToB MOATBEpXkAEHA ¢ NoMollbio kKoddpdunueHta anbpa KponbOaxa. PesynbraTs
uccnenoanus. [IpenoxxeHHbI HHHOBALIMOHHBIN METO/] yIipaBiieHus Kadeapoii Ha ocHoBe Power BI nokazain
CBOIO BBICOKYIO 2 (deKTHBHOCTh. OH MO3BOJISIET aBTOMATH3UPOBaTh (POPMHUPOBAHHE OTUETOB, ONEPATHBHO
OoOHapyXHBaTh NPOOJIEMHbIE 30HBl M TEHIEHIMH, YTO, B CBOIO OYE€PEIb, CHOCOOCTBYET MPUHSATHIO
000CHOBaHHBIX YIIPAaBICHYECKHUX pelIeHui. Pe3ynbpTaTsl HccnejoBaHUs UMEIOT IPAKTHYECKYIO 3HAYMMOCTD U
MOCITYKaT OCHOBOW UIsi BHEJPEHUsI B IIPAKTUKY yNpaBleHHUs KaeapaMu U B IPYTUX yUeOHBIX 3aBEICHUSIX,
BHOCS BKJIaJl B pa3BUTHE CHCTEMBI YIIPaBJICHUs 00pa30BaHHEM.

KuaroueBrble ciioBa: cucteMa OU3HeC-aHAIUTHKH, namoopa, Microsoft Power Bl, Bu3yanu3aius JaHHBIX,
yIpaBJIeHYecKasi OTYETHOCTh, IU(POBU3AIIHS.

Introduction

In today's rapidly changing world, educational institutions are faced with the need for operational
analysis of large amounts of data to make informed management decisions. Departments, as structural
divisions of universities, are no exception. They use diverse information about educational, scientific
and educational activities. The analysis of these data plays a key role in making the right decisions to
optimize the educational process, improve the quality of education and the effectiveness of the
department's resource management.
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Current data on the department's activities is also important when passing accreditation, which is
one of the key tools for improving the quality of educational services in the higher education system
of Kazakhstan. It is conducted in accordance with established standards by independent national and
international accreditation agencies. The standards include measurable indicators (KPIs) for an
objective assessment of the quality of educational services [1].

Traditional methods of data processing and analysis (spreadsheets) often do not ensure proper
objectivity and efficiency of monitoring. At the same time, the experience of the corporate sector
demonstrates the effectiveness of business intelligence systems (BI system), which not only
consolidate data from various sources, but also provide opportunities for their visualization in a
convenient format, which helps to make informed management decisions, as well as provide
opportunities for in-depth analysis in order to identify trends, patterns, and problem areas [2-4].

Among the available BI platforms, Microsoft Power BI stands out for its extensive integration
capabilities with Excel, SharePoint, Azure and other Microsoft services, as well as with interactive
dashboard creation tools [5-7]. Due to its accessibility and ease of operation, the application can be
used not only by professional data analysts, but also in management activities in educational
institutions.

Various architectural approaches to implementing BI platforms in education are actively discussed
in the scientific literature: from service-oriented (SoBI) to integrate disparate systems to the concept
of Self-Service Business Intelligence (SSBI), which allows end users to work with data
independently. Research confirms the effectiveness of Power Bl in predicting academic performance
[8-10], analyzing the causes of student dropout [11], monitoring attendance [12], and automating the
work of admissions committees [13].

MS Power BI software has an extensive set of tools for data analysis and visualization, allowing
you to create visual and informative reports and dashboards for operational and informed
management decision-making in educational institutions. Despite the huge opportunities and growing
popularity in educational management, the issues of its application for comprehensive monitoring
and analysis of the activities of university departments remain insufficiently studied.

The purpose of this study is to substantiate the feasibility of using MS Power BI to optimize the
management of the Department of higher education, to develop interactive dashboards for monitoring
and visualizing key performance indicators of the department in real time and to assess their impact
on improving the effectiveness of department management.

Research methodology

The methodological basis of the research is a systematic approach, which uses a set of theoretical
and empirical methods: studying and analyzing scientific literature on the research topic; collecting
data on the department's activities, comparative analysis of modern business intelligence tools;
exploring the functionality and experience of using MS Power BI in other organizations; developing
a data model and creating interactive dashboards in Power BI; conducting testing of developed
dashboards.

To assess their impact on improving the effectiveness of the department's management, a
quantitative approach was chosen using the experimental method of single-group preliminary and
subsequent questionnaires. The study sample consisted of 47 teachers of the Department of
Informatics and Informatization of Education of the Kazakh National Pedagogical University named
after Abai, 40% of whom have general departmental duties. The survey was conducted to identify
their data visualization and analysis needs, as well as to test the effectiveness of using Power BI in
managing the department's activities. The survey to form the empirical basis of the study was
conducted in an online format using the GoogleForms service. The developed questionnaire included
21 questions.

An analysis of the survey results using the Cronbach's alpha coefficient showed a high degree of
reliability and reliability of the results both before and after the implementation of dashboards
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developed on the basis of MS Power BI. The values of this coefficient were 0.962 and 0.98,
respectively, which confirms the excellent internal consistency of the data.

Results of the study

To monitor the key performance indicators of the university department in the Power BI
environment, a semantic model based on a subject-oriented approach has been developed. The model
is a structured system of interconnected tables that provide a holistic and consistent presentation of
information about the activities of the university department, and integrates data from heterogeneous
sources [14]. The relationships between the tables are implemented according to the Star Schema
principle, where the central fact tables are combined with measurements through key fields. This
approach is a widely accepted standard in data warehouse design and is recommended for Power BI,
as it provides high performance of DAX (Data Analysis Expressions) calculation measures,
scalability and fast integration of data from diverse sources: LMS, Excel reports, sensors installed in
smart classrooms, MySQL databases [14]. This semantic model ensures the logical integrity of the
data and serves as the foundation for building interactive dashboards.

The Power BI Desktop application is sufficient to create informative reports with data visualization
and subsequent analysis and forecasting. This tool combines all the necessary steps: from data
acquisition and processing to modeling and visualization. The created dashboard can be published in
the Power BI Service to provide multi-user web access and rights sharing. As part of this research, a
system has been developed that implements two levels of analytics through interactive dashboards:

1. A management dashboard for the department's management, which provides comprehensive
monitoring of KPIs in the main areas of the department's activities: academic performance dynamics,
research and development (publication activity, Hirsch index through Tree Maps), contingent
forecasting. The drill-down functions allow you to move from aggregated department indicators to
detailing individual achievements.

2. The pedagogical dashboard for teachers is focused on the personalization of the educational
process and operational intervention: the use of scatter plots to analyze the correlation between
attendance and academic results, as well as built-in Power BI machine learning tools to predict final
grades based on current dynamics to identify students at risk and personalize learning.

With the help of Power BI, it can be useful to predict exam results based on the results of current
student academic performance and attendance, the level of activity in mastering the topic on learning
platforms, and the digital footprint in the LMS in order to provide timely support to the
underachievers, provide personalized training, and adjust teaching methods. This is especially true
for groups with a large number of students. At the same time, taking into account various internal and
external factors that affect student academic performance gives high accuracy in predicting students'
final academic performance [15]. Thus, Microsoft Power BI is not just a visualization tool, but also
a methodological base for continuous improvement of the quality of education, confirming its status
as an innovative tool in the field of Learning Analytics. In the field of academic management, Power
BI provides scientifically based forecasting of the department's performance indicators - the number
of students, the need for human, logistical and other resources. This creates a solid foundation for
effective strategic planning. In addition, the use of the Power BI platform in the management of the
department's educational activities contributes to improving the effectiveness of management
decisions, ensures the efficiency of data analysis and increases the transparency of educational
processes. The effectiveness of using the Power BI platform in managing the department's activities
has been experimentally proven by comparative analysis of key performance indicators (KPIs) before
and after its implementation. The experimental study was conducted during two academic years 2023-
2024 and 2024-2025 on the basis of the Department of Informatics and Informatization of Education
of the Kazakh National Pedagogical University named after Abai with the participation of 47 teachers
of the department. Two time intervals are allocated:

— The control period before the introduction of Power Bl is one academic year of the department's
work with traditional reporting methods (using Excel tools, generating paper reports). During this
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period, the analysis of the traditional management system of the department was carried out, its key
drawbacks were identified — the high complexity of generating reports using traditional methods,
fragmentation and fragmentation of data, as well as low visual visibility of the results of activities.
The initial indicators are fixed.

In parallel, during this period, active work was carried out on the development and implementation
of interactive reports and dashboards in the Power BI environment. The platform was integrated with
the department's key data sources (LMS, Excel files on Google Disk and a web server) in order to
clearly and visually visualize the selected key performance indicators (KPIs). The developed Power
BI panel, structured according to the main areas of activity, has been implemented in management
practice. The target aspects of the department's activities that require improvement have been
identified, and scenarios for management decisions based on panel data have been worked out. The
head and staff of the department began to use the panel as a tool for planning, analyzing, monitoring
and forecasting management indicators;

— and the pilot period after the introduction of Power BI, also lasting one academic year, began
after the introduction of the Power BI analytical platform. During this period, all key management
decisions of the department, in particular those related to the analysis of academic performance and
attendance, were made solely on the basis of data and visualizations presented in Power BI
dashboards. A comprehensive assessment of the dynamics of key performance indicators of the
department and an analysis of the level of satisfaction of the head and staff of the department with
the results and process of the experiment was carried out. Both quantitative and qualitative assessment
criteria were used for a comprehensive analysis. Empirical data was collected using the built-in Power
BI tools, the analysis of the official accounting documentation of the department, the survey of
employees, as well as the analysis of data from the learning management system (LMS).

To ensure comparability of the results, the collection of factual data in the control and experimental
periods was carried out according to identical criteria of key performance indicators. The summary
results of the experimental study are shown in Table 1.

Table 1. Dynamics of key performance indicators of the department in the control and experimental stages

Before the After
Criteria introduction of implementation Change
Power Bl

Average report preparation time 5 days 2 days decreased by

60%
Frequency of using analytical tools (Power BI, 2504 85% increased by
Excel, text reports) in decision-making (%) 60%
The level of implementation of the planned .
indicators £f tfe department z‘jﬁ) g 87% 99% increase by 12%
The level of employee satisfaction with data
visualization, which contributes to a more accurate | 3.2 points out of | 4.8 out of 5 increased by
and faster interpretation of information (on a 5- 5 possible points 50%
point scale)
Student academic performance (average score in 27 39 0.5
the disciplines of the department) ) ' '
Student attendance (%) 84% 96% 12%
Teachers' publication activity (%) 46% 71% 25%
The number of identified and eliminated problem 9 36 27
areas based on the results of the analysis
The speed of obtaining analytical information (the P 0.5 The time was
time from the request to the finished report) ) reduced by 75%
ﬁzployee involvement in management processes 329 849 520
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To check the statistical significance of the differences between the initial and final results, the
Student's t-test was applied. The empirical value of temp =2.62 exceeds the critical value of terit =2.262
with a significance level of p <0.05. This indicates that there are statistically significant differences
between the results at the level of 5%, which confirms the effectiveness of using Power BI in
managing the department's activities.

At the end of the experiment, a comparison of the KPI values in both the control and experimental
periods showed the impact of the introduction of Power BI on the quality and speed of decision-
making:

— Several specific management situations were recorded in the experimental period, demonstrating
how the rapid receipt of data from Power BI led to a better and more timely decision compared to
how it would have happened in the control period. The number of academic debts decreased by 15%
after the introduction of Power BI, which made it possible to quickly identify "problem" groups and
make timely decisions. This is proof of the increased effectiveness of data-based management
decision-making.

— The introduction of the new tool has significantly increased the speed of decision-making and
the overall efficiency of the department. A direct proof of the efficiency improvement was the
reduction in the average time for preparing semester and annual reports from 5 days to 2 days, which
is 60% time savings. In addition, the system allows you to instantly create lists of teachers who meet
the specified criteria, which is very important for the prompt nomination of recommendations for
prizes and awards, and the rapid identification of a list of teachers who meet the requirements for
managing master's theses.

In order to subjectively assess the impact of the introduction of Power BI on improving
management efficiency, an additional questionnaire survey of the head and staff of the department
(47 respondents) was conducted. The questionnaire has a clear structure of three thematic blocks that
ensure the completeness and reliability of the assessment:

— data visualization and analysis needs. The questions in this section are aimed at assessing the
current needs of employees in data visualization and analysis, regardless of the tools used;

— experience and skills of working with Power BI. This unit evaluates the actual proficiency of the
tool and its use among the department staff, including skills in creating dashboards, interpreting
reports, and working with data sources;

— perception of the influence of Power BI on improving the effectiveness of department
management and the organization of the educational process. These questions are aimed at assessing
the staff's subjective perception of the contribution of Power BI to improving the effectiveness of the
organizational and managerial activities of the department and the organization of the educational
process.

As a result of the survey, it was revealed that the staff of the department are aware of the high
importance of prompt, objective and centralized access to data. The vast majority of the department's
staff (93.6% of respondents) consider it important to have a single, centralized platform for viewing
key indicators. Power BI, as a centralized BI analytics tool, is a direct answer to this question. It
provides consolidation of data on all types of department activities in a single space, which was
previously impossible when using disparate tables and reports. The high assessment of the importance
of using up-to-date data to improve work efficiency confirms the willingness of staff to use Bl-tools
to visualize and analyze data, and make informed decisions based on them.

The responses from employees with experience working with Power BI (section 2) demonstrate a
generally positive attitude towards the tool and its main characteristics. The majority of respondents
(66%) agree that data visualization in Power BI reports is clear and informative, and they also
consider the Power BI interface intuitive. Satisfaction with one's own skills in working with Power
Bl and the degree of agreement with the intuitiveness of the interface showed the lowest levels among
the positive responses. A moderate level of satisfaction with current qualifications, with an overall
positive attitude towards the tool, indicates the need for further development of training and resources,
rather than rejection of the platform itself.
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Discussion

The survey results in section 3 directly confirm that Power BI is an effective tool for managing the
department's activities. The vast majority of employees (87.2%) agree that Power BI speeds up the
reporting process and helps to objectively evaluate the department's performance. The high
percentage of agreement that Power BI reports contribute to the timely identification of problems
demonstrates the transition from reactive to proactive management. The final question showed a high
consensus that the introduction of Power Bl is justified in terms of improving management efficiency.

The survey confirmed that the head and staff of the department not only feel an urgent need for
modern data analysis and visualization tools, but also positively assess the existing experience in
using Power BI. The reliability of the data obtained is confirmed by high internal consistency: the
Cronbach's alpha coefficient (o) was 0.962. This indicates a high internal consistency of the data.

Thus, Power BI has proven its effectiveness as a tool for:

— improving the objectivity and speed of management decisions,

— improving transparency and coordination of the department's activities,

— providing employees with access to critical data.

Moreover, the positive impact of the platform on management processes is confirmed by the
results obtained during a questionnaire survey of the staff and the head of the department. Their
satisfaction with access to data and the quality of reporting has increased significantly.

Conclusion

The conducted research confirms that the implementation of the Power BI platform in the
department's management transforms disparate data sets into a strategic asset for making informed
decisions. The transition from static reports to the Data-Driven Management model has made it
possible to overcome data fragmentation and automate monitoring of key performance indicators.

The main results of the study are as follows:

— centralized collection of information from LMS, DBMS, and IoT sensors was implemented,
which ensured high accuracy and efficiency of analytics,

— The developed interactive dashboards allow not only to visualize the current state of educational
and scientific activities, but also to identify latent trends and "risk zones" at early stages,

— The use of predictive analytics tools has created a methodological basis for the transition to
proactive resource planning and personalization of educational trajectories.

Thus, the proposed approach to the digitalization of academic management contributes to the
formation of a culture of analytical thinking at the university. The developed semantic model and the
Power BI toolkit are an effective basis for continuous improvement of the quality of education and
optimization of administrative processes in the context of digital transformation of higher education.
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