ECONOSCITECH
INTEGRATION

INTERNATIONAL SCIENTIFIC
ELECTRONIC JOURNAL

YT TASHKENT STATE T American University Q
i UNIVERSITY OF ECONomics () ©f Technology ‘
B powered by Arizona State University ® —/ AN

ISSN: 3060-5075

Acceptance of articles
PUBLISHED EVERY MONTHLY

&

ARTICLE CONTRIBUTORS

PROFESSORS-TEACHERS, SPECIALISTS
AND SCIENTIFIC RESEARCHERS.

Go

scholar

INTERNATIONAL
STANDARD
SERIAL

NUMBER
DENMARK

CONTACT: @ +998 94 3540880 https://econoscitech-integration-journal.uz 2026



EDITOR-IN-CHIEF:

Zufarova Nozima Gulamiddinovna
DSc., Dean of Tourism Faculty, TSUE

DEPUTY EDITOR-IN-CHIEF:
Makhmudov Nosir Makhmudovich
DSc., Prof., Academican

DEPUTY EDITOR-IN-CHIEF:
Suyunov Dilmurod Xolmurodovich
Doctor of Economics (DSc), Professor,

DEPUTY EDITOR-IN-CHIEF:
Allayarov Shamsiddin Amanullayevich
doctor of economics (DSC), professor

RESPONSIBLE SECRETARY:
Otaboyev Axmed Maxsudbek o‘g‘li
TSUE independent researcher

THE SCIENTIFIC-POPULAR
ELECTRONIC JOURNAL
"ECONOSCITECH-INTEGRATION"
HAS BEEN REGISTERED UNDER
THE NUMBER C-5669651 BY THE
AGENCY FOR INFORMATION AND
MASS COMMUNICATIONS (AOKA)

OF THE REPUBLIC OF UZBEKISTAN,
EFFECTIVE FROM OCTOBER 9, 2024. ’

In accordance with Resolution No.
384/6 dated April 10, 2026, issued

by the Presidium of the Supreme
Attestation Commission under the
Ministry of Higher Education, Science
and Innovation of the Republic of
Uzbekistan, this journal is included in
the list of recommended international

scientific publications for publishing
the primary research findings of
doctoral dissertations in the field of
Economic Sciences.

Partners: Tashkent State University of
Economics / American University of
Technology in Tashkent (AUT)

Electronic publication. Issue 8. 374 pages.
Approved for publication in August 2026.

Editorial Board Members:

Sharipov Kongratbay Avezimbetovich,
Doctor of Technical Sciences (DSc), Professor

~
Teshabayev To‘lqin Zakirovich,
Doctor of Economic Sciences (DSc), Professor
J
Said Irandoust, )
Doctor of Chemical Engineering Sciences,
Professor )
~
Abdurakhmanova Gulnora Kalandarovna,
Doctor of Economic Sciences (DSc), Professor
_J
~
Khudoykulov Sadirdin Karimovich,
Doctor of Economics, (DSc), Professor
J
~
Tokunaga Masahiro,
professor, PhD of Economics of the Faculty of
Business and Commerce
_J
~
Debasis Das,
professor Department of Computer Science )

Nitin Goje,

professor and Program Lead - Computer Science

Nargizakhon Shamshieva
Doctor of Economic Sciences, Professor

Rakhmonov Norim Razzakovich,
Doctor of Economic Sciences (DSc), Professor

Bayxonov Bahodirjon Tursunbayevich
Doctor of Science (DSc), Professor

Shomurodov Ravshan Tursunkulovich,
PhD, Associate Professor

Boymuratov Abduraxmat Djumayevich
Doctor of Philosophy (PhD) in Economics

Sharopova Nafosat Radjabovna
DSc, Associate Professor

Sultanova Kamila Mukhtorali Kizi
Master of Science

. U U U U




8/2026 ECONOSCITECH INTEGRATION

CONTENTS

EMPIRICAL ASSESSMENT OF INTERNAL AND EXTERNAL FACTORS AFFECTING
THE COMPETITIVENESS OF THE FOOD INDUSTRY IN UZBEKISTAN .....cootitrrerereeineereeseeressesesssssssssessessessenses 10
Urolova Sevara Bekhzod qizi

INTEGRAL MANAGEMENT MODELS FOR IMPROVING THE
CIRCULAR ECONOMY SYSTEM IN AGRICULTURE ... ssssssssssssnssnans 16
Nazirova Zulfina Salimovna

IMPROVING THE FINANCING MECHANISM OF LOCALIZATION IN THE
METRO INDUSTRY AND ITS SCENARIO-BASED ASSESSMENT ... sssssssssssssssssssssssssssens 21
Mansurov Khamrokul llkhomovich

THEORETICAL FOUNDATIONS OF TEACHING METHODS IN HIGHER
EDUCATION INSTITUTIONS ..ottt sss s sssssesssssssssesss s sssesssssssssss s sssss s s s sss s s sssssssnns 28
Berdiyeva Nilufar Axatovna

INTERNATIONAL EXPERIENCE IN ROAD SECTOR FINANCING AND ROAD

ASSET MANAGEMENT: IMPLICATIONS FOR SUSTAINABLE INFRASTRUCTURE

DEVELOPMENT IN UZBEKISTAN ..o itceestetreisetresesssssssesessssssesessssssssssessssssssessssssssssssssssssssssssssssssssssssssssssssssssssnssssesssssssssnens 34
Feruz Shokirov

ECONOMIC OPPORTUNITIES FOR POVERTY REDUCTION THROUGH

SERVICE SECTOR DEVELOPMENT .....coviinetntretsissisesesse st sessessesesssssssessessessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssase 42
Saparov Murod Irgashovich

DIGITAL-INTEGRATION MODEL OF GREEN LENDING: INSTITUTIONAL

GROUNDING IN COMMERCIAL BANK PRACTICE ..ttt sssssens 46
Melikuzieva Dilrabo Mukhitdinovna

CURRENT STATE OF ECONOMIC COOPERATION IN THE NAMANGAN REGION:

LESSONS FROM INTERNATIONAL EXPERIENCE ...ttt ssssens 52
Sattarov Ravshan Alimovich

MODERN LEVELS OF INNOVATIVE DIGITAL BANKING

SERVICES IN COMMERCIAL BANKS. ...ttt sessessessessssss st sessesssss st st st sessssssssssssssssesssssssssssssssssssesssssessense 60
D. M. Kallibekov

EFFECTIVENESS OF USING AUTOMATED MANAGEMENT SYSTEMS IN RESOURCE

CAPACITY MANAGEMENT IN TEXTILE INDUSTRY ENTERPRISES ... sesessesesens 64
Makhammadieva Izhobat Abdiganievna

TEXTILE INDUSTRY PRODUCTION CAPACITY GROWTH FORECAST ... seeressesesseessssessessessenes 75
Joraqulov Javakhir Asomiddin’s Son

FORECASTING THE MECHANISM FOR ASSESSING INVESTMENTS ATTRACTED TO

SMALL BUSINESS ENTITIES IN THE ANDIJAN REGION THROUGH 2030 ....ocvieeeeereereererresreeeeeseeseesessessesseeens 80
Jo‘rayeva Moxinur Axmadjon qizi

IMPROVEMENT OF PERSONAL MANAGEMENT IN TEXTILE INDUSTRY

ENTERPRISES BASED ON CHOICE OF ORGANIZATION MODELS.....oorrrerereeerese e sessessessens 88
Djumaniyazova Jamila Davronovna

THE ROLE OF THE INTERNAL CONTROL SYSTEM IN RISK MANAGEMENT

OF SMALL BUSINESS ENTERPRISES ...t sens 93
Umarov Azizjon

econoscitech-integration-journal.uz < 3 >



ECONOSCITECH INTEGRATION 8/2026

SPATIAL ECONOMETRIC MODELING IN THE MASS APPRAISAL OF REAL ESTATE: A
GEOGRAPHICALLY WEIGHTED REGRESSION APPROACH (THE CASE OF TERMEZ CITY) ccovvoveeenienreeneens 102
Khushvaktov Jasur Shukhrat ugli

HATIPABJIEHUA PA3BUTUA PBIHKA 2JIEKTPOTEXHHUYECKOI'O
OBOPYZIOBAHUA B Y3BEKHMCTAHE ...ttt st ssse st st sesasssnes 110
IxypaeB MypoTxoH CoTuBonaueBuy

SCIENTIFIC AND PRACTICAL FOUNDATIONS FOR ASSESSING AND IMPROVING THE
EFFECTIVENESS OF INTERNAL AUDIT IN COMMERCIAL BANKS .....ceereeeressetssesessesssseessessessessessesseaes 120
Yuldashev Xurshidbek Mamirjonovich

ECONOMIC EFFICIENCY OF IMPLEMENTING ARTIFICIAL INTELLIGENCE
TECHNOLOGIES IN BEEKEEPING AND FORECAST INDICATORS FOR 2026-2030.....ccouonmrrerreressersereereenns 130
Farmanov Jonibek Ziyadullaevich

ENSURING SUSTAINABLE ECONOMIC DEVELOPMENT THROUGH THE

DIVERSIFICATION OF THE SECTORAL STRUCTURE OF FIXED CAPITAL

INVESTMENTS IN A REGION (THE CASE OF KHOREZM REGION) ...ovuniirerieneineiseesssssesesssssessssssseessssssssssesssesns 137
Sultanova Aziza Bahtiyor gizi

PROSPECTS FOR THE DEVELOPMENT OF ENTREPRENEURIAL ENTITIES
PRODUCING FOOD PRODUCTS IN TASHKENT REGION.....ooiiiirrrreres s e ssssssessssssssssssssssssssssssssssesesens 146
Abdulxamidova Nodira Abdura

DYNAMIC PERFORMANCE OPTIMIZATION AND WEAR REDUCTION OF THE CAM
SYSTEM IN CARDAN COUPLINGS FOR METRO ROLLING STOCK TRACTION DRIVES. ... 153
Asamitdin Fayzullaev

Ziyevutdin Fayzullaev

RECOGNISED BUT NOT MEASURED: THE SUSTAINABLE DEVELOPMENT GOALS

AND THE PERFORMANCE FRAMEWORK OF UZBEKISTAN’S STRATEGY-2030

(PRESIDENTIAL DECREE UP-21 OF 2026)..cccioiereeneeneeireeseesseesseesssssessssssssssssssssssssesssssssesssssssssssessssssssssssssssssssssssssees 160
Salakhutdinova Yulduz Golibovna

ANALYSIS OF PRODUCTION EFFICIENCY IN CONSTRUCTION MATERIALS
MANUFACTURING ENTERPRISES: EVIDENCE FROM ANDIJAN REGION ... 168
Toshpulatov Asronbek Mutalibovich

THE IMPACT OF FREE TRADE AGREEMENTS ON UZBEKISTAN’S TEXTILE

INDUSTRY: A PANEL DATA ANALYSIS, 20172023 ssssssssssssssssssssssssssssssssssssssssssssns 176
Jurabek Toshbekov
Navik Istikomah
A.B. Bobojonov

HUMAN-AI SYNERGY IN STRATEGIC DECISIONMAKING OF ENTERPRISES IN UZBEKISTAN.......ccccovuvuu. 182
Abdullaeva Odinakhon

ANALYSIS OF THE CURRENT STATE OF ENTREPRENEURIAL ACTIVITY IN

UZBEKISTAN’S TOURISM SECTOR ....ositireeereereeeesessessessessssssssssssssssssesssssssssssssssssssssssssssssssssssssssasessssssssesssssssasssssssssassanes 186
Yuldashev Bekzodjon Sherzodjon ugli

A COMPREHENSIVE SYSTEM OF CRITERIA FOR ASSESSING THE FACTORS AFFECTING

THE EFFECTIVENESS OF INTERNAL AUDIT IN PRIVATE HIGHER EDUCATION INSTITUTIONS............. 190
Turmanqulov Norpo‘lat Sa’dullayevich

DESIGNING A THREE-LEVEL KPI FRAMEWORK FOR RANKING-ORIENTED UNIVERSITY

GOVERNANCE: INTEGRATING DIGITAL MONITORING AND RESOURCE OPTIMIZATION .....oouoveeereererreenes 197
Mukhlisa Mamajonova

BJIMAHME IFRS 18 HA IIPE/ICTABJIEHUE KOHCOJIMZIMUPOBAHHOW ®MHAHCOBOM

OTYETHOCTHU: CPABHUTE/IBHBIWI AHAJINS C IAS 1 .oooveeeeveeeeveeeeessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssees 208
LamcueBa Hosnma Lllepmat kusu

< 4 > econoscitech-integration-journal.uz




8/2026 ECONOSCITECH INTEGRATION

INNOVATIVE MECHANISMS FOR IMPROVING THE ENVIRONMENTAL

MANAGEMENT SYSTEM AT ENTERPRISES...... ot ssesses st st ssssssssssssssssssssssssssssssssssans 218
Uralova Sojida Anvar qizi

IMPROVEMENT OF ECONOMIC MECHANISMS IN THE ORGANIZATION OF

INFORMATION AND COMMUNICATION TECHNOLOGY SERVICES......reererreineererserseesessesseesessesssesessess 225
Rajaboyev Shahboz Shodi o‘g‘li

IMPROVEMENT OF INTERNAL CONTROL ASSESSMENT QUESTIONNAIRE IN COMMUNICATION

ENTERPRISES INVENTORY AUDIT BASED ON HAS 240 AND HAS 315 REQUIREMENTS......cconeneerneeneens 233
Jamilov Jushgin Jonon ugli

IMPROVING DIGITAL TRANSFORMATION MECHANISMS IN THE STRATEGIC

MANAGEMENT OF MODERN PAYMENT SYSTEMS....oerreerernessesessesssesessesssssessesssssessssssssssssssssssssessssssssessssans 239
Iskandarov Xurshid Iskandarovich

INNOVATIVE DETERMINANTS OF POVERTY: AN ECONOMETRIC ANALYSIS

BASED ON REGIONAL PANEL DATA ..ot reesessessessessessesssessessessssssssssssssssesssssssssssssssesssessessessssssssssssssssssssssssssesssssesans 246
Amrullayev Dadaxon

ECONOMIC MECHANISMS FOR STIMULATING ENTERPRISES’ DEMAND FOR

TECHNOLOGY UNDER INDUSTRY 4.0 CONDITIONS ... iereereeeereerersessessesssessessesssessesssssssssesssssssssesssssssssessesssssssssessees 251
Erkayev Akrom Normukhammadovich

IMPROVING THE ORGANIZATIONAL AND ECONOMIC MECHANISM OF FAMILY BUSINESS

MANAGEMENT THROUGH INNOVATIVE APPROACHES: THE CASE OF ANDIJAN REGION......ccosinierrennes 258
Sultonov Bobirmirzo Mavlonjon o‘g‘li

THE EFFICIENCY OF MARKETING COMMUNICATIONS IN LIGHT INDUSTRY ENTERPRISES

IN 2023-2025: EVIDENCE FROM THE TEXTILE SECTOR OF THE BUKHARA REGION......covcnrenmieneeereenens 266
Mukhsinov Bekzod Tokhirovich

ENSURING TRANSPARENCY IN FOREIGN TRADE: ADVANTAGES OF PUBLICLY

DISCLOSING THE PRICES OF FOREIGN TRADE-RELATED SERVICES IN THE “SINGLE

WINDOW?” CUSTOMS INFORMATION SYSTEM ....osiuiierierieneeneeseinseesssssesssssssessssssessssssssssssssssssssssssssssssssessssssssssssssnes 279
Muzafarov Azimjon Ashraf ugli
THE SELF-EMPLOYMENT SYSTEM IN UZBEKISTAN AND ITS ROLE IN POVERTY REDUCTION .............. 282

Zakirov Mir Timur Zokir ugli

PERFORMANCE IMPROVEMENT MECHANISMS FOR ACADEMIC

STAFF IN HIGHER EDUCATION......oiiiririrsensinsisssssssess et sssssessssssss st ssssssss s ssssssssssssss s s sssssssssssssnssses 289
Sultonboyeva Munira Bahodirovna
Sultanova Kamila Mukhtorali kizi

ECONOMETRIC ASSESSMENT OF THE SOCIO-ECONOMIC DETERMINANTS

OF GROSS REGIONAL PRODUCT PER CAPITA IN UZBEKISTAN ....ovrrrerririnesresesessesssssssssssssessesessssssssssssssssessens 298
Fayziyeva Nargiza Rabimovna

IMPROVING THE METHODOLOGY OF FINANCIAL ANALYSIS BASED ON THE

INDICATORS OF THE STATEMENT OF FINANCIAL POSITION OF BUSINESS ENTITIES .....ccooovvnerereen. 305
Berdieva Marjona Shavkat kizi

BUDGETING IN SANATORIUM AND HEALTH RESORT ORGANIZATIONS:
FINANCIAL PLANNING AND COST MANAGEMENT ...t seteeses e ssesessesssssessesssssessessesessssssesssssssssssssssessssans 312
Tilabov Shohrukh Bahriddin o‘g‘li

PRINCIPLES AND ORGANIZATIONAL AND ECONOMIC MECHANISMS FOR

THE DEVELOPMENT OF GREEN SERVICES IN UZBEKISTAN .....oocseeeseeseeresssssessessesseesesssesssessesssssnes 318
Y.M.Khalikov

ANALYSIS OF SECTOR EFFICIENCY BASED ON THE DEVELOPMENT OF

VEGETABLE CROP SEED PRODUCTION ...vvuiiierrrererseeseessessesssesssesssessssssssssssessssessesssesssessssssssssssssssssssssssssssssssassssns 325

Faxriddinov Abdulhakim Ziyauddinovich

econoscitech-integration-journal.uz < 5 >



ECONOSCITECH INTEGRATION 8/2026

USING THE OPPORTUNITIES OF THE PLATFORM ECONOMY TO DEVELOP THE

ACTIVITIES OF SMALL BUSINESS ENTITIES ON DIGITAL PLATFORMS.......oonrerenesessessssessessessessssssssees
Tursunxo‘jayeva Gulnoza Jamoliddin gizi

METHODOLOGICAL APPROACHES TO IMPROVING THE EFFICIENCY

OF DIGITAL SERVICES FOR BUSINESS ENTITIES ...t sssssessesesssss s sssssssssssssssssssssssssssssssessesssssssssns
Yusupova Dilbar Mirabidovna

DIGITALIZATION IN THE RETAIL BANKING SYSTEM: CUSTOMER ENGAGEMENT AND

THE LEVEL OF FINANCIAL PRODUCT USAGE IN THE ASIAN REGION ......cooinrircrcsessessessesessessessessessessssssnns
Maxsadaliyeva Maftuna Toxir qizi

DEVELOPMENT TRENDS AND ECONOMIC CHARACTERISTICS OF

THE MEDICAL SERVICES MARKET .....otitrresesenssssinssnessessesssssssssssssssesssssssssssssssessesssssssssssssssssssssssssssssssssssssssesssssssssssssssans
Urokov Firdavs Ortikniyoz ugli

THE U.S. PRIVATE EQUITY MARKET MODEL: KEY DRIVERS AND

IMPLICATIONS FOR UZBEKISTAN .....ovtitrreressensinssnsssessessessesssssssssssssessesssssssssssssssssesssssssssssssssssssssssssssssssssssssssssssasessssssssses
Fayziyev Umurqul Shuxratovich
Tulaganova Rukhshona Farrukh qgizi

CONCEPTUAL FRAMEWORK FOR IMPROVING ACCOUNTING SYSTEMS

IN NON-STATE HIGHER EDUCATION INSTITUTIONS.....ooirrrererersinsinsssessesesesssss s sssssssssssessessssssssssssssssessessessssssns
Kholikova Durdona Bunyodjon kizi

ANALYSIS OF TAX REVENUE LOSSES DUE TO THE SHADOW ECONOMY:

THE CASE OF UZBEKISTAN AND FOREIGN COUNTRIES......ooinsrrireiretsessessssesssssssessessessessesssssssessessessessessessens
Abdullayev Shavkat Nasriddinovich

DIRECTIONS FOR IMPROVING THE INTERNAL CONTROL AND

AUDIT SYSTEM IN AN ENTERPRISE. ...t sessssssssss s ssssssssssss s sssssssssssssssssssssssssssssssssssssssssssanes
Karamatova Noiba Husnitdinovna

MATHEMATICAL MODELLING OF DATA ANALYSIS IN

COMBATING THE SHADOW ECONOMY ....oooiinininrrsseessenssnsisssssssessssssssss s ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses
Bobojonov Azimjon Akmal ugli

THE ECONOMIC ESSENCE, CONTENT, AND CLASSIFICATION OF RETAIL

TRADE AND MARKETING STRATEGIES ...t sessessssssssssssssssssssssssssssssssssssssessssssssssssssssns
Ahmedov Shohjahon

METHODOLOGICAL APPROACHES TO THE ECONOMIC ASSESSMENT

AND FORECASTING OF REGIONAL DEVELOPMENT ... sessessesssssssssssessessesssssssssssssssesssssessssssnses
Yormonqulova Nargiza

ECONOMETRIC MODELS FOR EVALUATING INVESTMENT PROJECTS AND ENSURING

THE DEBT SUSTAINABILITY OF RAILWAY TRANSPORT ENTERPRISES......oorrrreneneinesresesessesseseens
Samandarov Doniyorbek Odilbekovich

METOAWYECKHUE I10AX0/i1bl K ®OPMWPOBAHUIO TEXHUYECKOI'O

3AJJIAHUA B CUCTEME I'OCYZIAPCTBEHHBIX 3AKYIIOK: MHCTPYMEHTDI

[MPEJOTBPAIIIEHUA ITPAKTHUK, OTPAHUYUBARIINUX KOHKYPEHIIHIO......oviirereerereseseseseseessiene
Pusakynos Lep3opn LLepmypaTtoBuy

TYPOLOGY AND STANDARDIZATION OF GREEN CLAIMS IN UZBEKISTAN’S

RETAIL MARKET: ADDRESSING CONSUMER TERMINOLOGY CONFUSION ...
Tokhir Abdirakhmonovich Akramov
Zilola G‘ulomovna Davronova

IMPROVING THE INTERNAL AUDIT OF FINANCIAL ERRORS AND IRREGULARITIES

IN BUDGET ORGANIZATIONS THROUGH A RISK-BASED APPROACH ...t
Mulayev Farkhod Alisherovich

< 6 > econoscitech-integration-journal.uz




8/2026 ECONOSCITECH INTEGRATION

DIGITAL AND INSTITUTIONAL TRANSFORMATION OF LAND MARKET INFRASTRUCTURE:
MECHANISMS FOR ENHANCING TRANSPARENCY AND EFFICIENCY ..covvivereresersensinsinsssessesessessssssssssssssssesnens 434
Ubaydov Mirshod Ismailovich

IMPROVING THE METHODOLOGY FOR ENSURING THE INTEROPERABILITY
OF INFORMATION SYSTEMS IN HEALTHCARE INSTITUTIONS ...orieeeretreeeesrerseeseessessesseessessesesssessessessessesnns 440
Turayeva Nafisa Odiljonovna

ORGANIZATIONAL AND ECONOMIC MECHANISMS FOR THE DEVELOPMENT OF
THE HOUSEHOLD SERVICES SECTOR AND DIRECTIONS FOR IMPROVING ITS DYNAMICS......ccovcererrennen 445
Yoldoshev Shukhratmirza Tursunboy oglu

IMPROVING ORGANIZATIONAL AND ECONOMIC MECHANISMS FOR ATTRACTING
INVESTMENT BASED ON REGIONAL CHARACTERISTICS IN SYRDARYA REGION ....oovoerereereererrerseeeenrees 452
Kadirkulov Khumoyun Mirzo Vokid oglu

REDUCING FOOD LOSS AND WASTE IN UZBEKISTAN:
CHALLENGES AND POLICY SOLUTIONS ... reeeereeseesesessesssesessessssssessessesssesssssssssssssssessssssessessssssesssssssssesssssssssesssssssass 460
Olimjanova Shoira Olimjanovna

DIGITALIZATION AND SPECIALIZATION AS DRIVERS OF
CHANGE IN THE CONSULTING SERVICES MARKET .....crrrrrininstnsssessesessssssssssssssssessesssssssssssssssssssessessssssssssssssssssens 470
Ermamatova Shohsanam Ermamat qizi

MEASURING THE ENTREPRENEURIAL CAPABILITY OF THE POPULATION: A
COMPOSITE INDEX AND REGIONAL TYPOLOGY FOR UZBEKISTAN......ocieeeererreeneesrerserseessessesseeseessesssessesseses 480
Suvpulatov Ozodjon Alijon o‘g’li

A DEMAND-RESPONSIVE TARIFF-SUBSIDY-CAPACITY MECHANISM FOR IMPROVING

ECONOMIC EFFICIENCY IN RAILWAY PASSENGER TRANSPORT ENTERPRISES:

MODEL DESIGN AND IMPACT ASSESSMENT ... sersseeessessssssessessesssessessesssesssssessssssessessssssesssssssssessessssssessessssans 486
Kurambayev Alisher Saburbayevich

DIRECTIONS FOR INCREASING THE EFFICIENCY OF TRADE SERVICES
BASED ON THE DEVELOPMENT OF E-COMMERCE INFRASTRUCTURE ... 491
Raxmanov Sherzod Shuxratovich

ISSUES OF ORGANIZATION AND PLANNING OF THE AUDIT OF LONG-TERM

ASSETS IN JOINT-STOCK COMPANIES .....oieeeereereeeesresseeseessessesesssessessessessessssssessesssssessessssssesssssssssessessssssssssssssssessessasseeas 497
Bakayev Khurshid Makhmudovich

MECHANISMS FOR INCREASING EMPLOYMENT THROUGH RECRUITMENT

AGENCIES IN THE DIGITAL ECONOMY ...otoiereereeeesresseseessesseseessessesssessessessssssessesssssessessssssssssssssssessssssssesssssssssssssessssseeas 502
Sherkulova Nodirabegim Bakhordin qizi

DIGITAL DOLLARISATION THROUGH REMITTANCE CHANNELS: A STABLECOIN

SUBSTITUTION VULNERABILITY INDEX FOR REMITTANCE-DEPENDENT ECONOMIES ... 508
Imamova Mukhabbat Volnazarovna

LOCALIZATION OF OPEN-SOURCE LMS PLATFORMS FOR UZBEK-MEDIUM HIGHER

EDUCATION: EFFECTIVENESS AND ADOPTION BARRIERS ON LEARNING

AND FACULTY MANAGEMENT ..ot retseeecssesssseessessssssessesssssesssessessssssessessssssessessssssessesssssssssssssssssssssssssessssssesssssssssassseas 514
Kurolov Maksud Obitovich

ANALYSIS OF THE PROJECT ON IMPROVING THE COMPREHENSIVE MEDICAL

REHABILITATION SYSTEM FOR SOCIALLY VULNERABLE INDIVIDUALS. ... isssssssssseasessens 524
Solikhova Dildora Alisher qizi
FEMALE TOP MANAGERS AND FIRM PERFORMANCE: EVIDENCE FROM UZBEKISTAN .....ccoovnererenens 532

Dilafruz Kuchkorova

FEATURES OF PRICE FORMATION IN A MARKET ECONOMY: THEORETICAL
FOUNDATIONS AND EVIDENCE IN UZBEKISTAN.....cosnnsssssssssssssssssssss s ssssssssssssssssssssssssssssssasees 545

Jakhonbek Khushmurotov N.
econoscitech-integration-journal.uz < - >




ECONOSCITECH INTEGRATION 8/2026

DIVERSIFICATION OF EXPORT MARKETS AND MARKETING

APPROACHES IN THE KHOREZM REGION....coiiirirecrencrecrenssesssese e sessssessssessssessssessssessssessssssssssssssesssssssssssssssnsssens 553
Shoxida Ibadullayeva

PRIVATE HIGHER EDUCATION INSTITUTIONS AS AN OBJECT OF ACCOUNTING ...coeverrurverrerrerresessesseresnnnns 561
Saidova Kamolat Farhodovna

THE RELATIONSHIP BETWEEN GDP, DEPOSITS AND LOANS ...ttt sessssessssessssessssessesenes 565

Shodiev Odiljon Salim ugli

IMPROVING MANAGEMENT DECISIONS BASED ON ARTIFICIAL INTELLIGENCE

IN ENTREPRENEURIAL ENTITIES AND ENHANCING BUSINESS COMPETITIVENESS.......ooirreireiriinnnne 570
Abdullayeva Dilnoza Bakhodir gizi

BJIUAHUE ®OPMHWPOBAHNA KPEATUBHBIX KJIACTEPOB HA PETMOHAJIBHOE

IKOHOMHUYECKOE PA3BHUTHE ...t sssss s sssss st sssssssssssssssssssssssesssssesssssssnses 575
Ynyr6ekoB Capaop6ek YnyroekoBuy

DEVELOPING A SMART AND SUSTAINABLE TOURISM RESOURCE MANAGEMENT MODEL

FOR ENHANCING REGIONAL SERVICE SECTOR RESILIENCE: EVIDENCE FROM UZBEKISTAN............... 583
Toshkhujaev Mustafokhon Abduvosi ugli

IMPROVING ACCOUNTING FOR FIXED ASSET WRITE-OFF OPERATIONS

AT ENTERPRISES BASED ON INTERNATIONAL STANDARDS. ... sessesssssssssssssssessessessesssssssees 590
Nematova Dilnoza Azamatovna

CONCEPTUAL FOUNDATIONS FOR ENSURING THE FUNCTIONAL INTEGRATION

OF OPERATIONAL AND STRATEGIC MANAGEMENT IN SMALL BUSINESS ENTITIES......coonnereereenenn. 595
Bazarov Diyor Gafurovich

RURAL WOMEN-LED MICROENTERPRISES IN UZBEKISTAN: THE ROLE

OF FINANCIAL LITERACY — AN EMPIRICAL ANALYSIS ..ot ssssss s sssssssssssssssssssssns 603
Dilafruz Kuchkorova

THE STATE OF MANAGEMENT INFORMATION FORMATION ACROSS

BUSINESS PROCESSES, COSTS AND SEGMENTS ... sssssssss s ssssssssssssssssssns 613
Eshniyazova Yulduz Yuldashbayevna

LEVERAGING INNOVATIVE TECHNOLOGIES ON DEVELOPING THE MANAGEMENT

SYSTEM OF PRIVATE SCHOOLS METHODS USED: QUADRATIC REGRESSION, CORRELATION................. 617
Shohida Esanova

< 8 > econoscitech-integration-journal.uz



8/2026 ECONOSCITECH INTEGRATION

LEVERAGING INNOVATIVE TECHNOLOGIES
ON DEVELOPING THE MANAGEMENT SYSTEM
OF PRIVATE SCHOOLS METHODS USED:
QUADRATIC REGRESSION, CORRELATION

Shohida Esanova

PhD Candidate,

Tashkent State University of Economics
shohidaesanova@gmail.com

Abstract. The management effects of digitalization are associated with practical benefits such as reduced
paper use, lower administrative costs, fewer delays, and more organized school operations. The adoption
of innovative technologies can contribute to improving school management by strengthening coordination,
communication, monitoring, and decision-making processes, although these outcomes largely depend on the
level of digital readiness within the institution.

The aim of this study is to examine the relationship between innovative technology adoption and the
development of the management system of private schools, with particular attention to potential nonlinear
effects. Using survey data collected from staff members of selected private schools during 2024-2025, the
study applies correlation analysis and quadratic regression to assess the relationship between technology
adoption and management efficiency.

The findings indicate that private schools are more likely to adopt technologies related to administrative and
management functions than to teaching activities. The correlation analysis shows that technology adoption is
more strongly associated with management-related processes, particularly communication, coordination, and
monitoring. The quadratic regression results indicate that technology adoption has a positive and statistically
significant association with coordination and management efficiency, while the squared term is negative but
statistically insignificant. This suggests that the evidence for a nonlinear effect is limited, although the estimated
pattern may indicate diminishing marginal benefits at higher levels of technology adoption.

The study concludes that the effective use of innovative technologies in private-school management
depends on staff support, the administrative relevance of the technologies introduced, and the availability of
integrated digital platforms that support management processes. The findings suggest that digital coordination
may represent one of the main channels through which technology adoption contributes to the development of
management systems in private schools.

Keywords: innovative technologies, private schools, school management, technology adoption,
management efficiency, digital readiness, quadratic regression.

AHHOTauuA. YnpaeneHyeckun adpekT umppoBmusaumm cBA3aH C  TakMMU  NPaKTUYECKUMMU
npenmMmyLlecTtBamMu, Kak CokpalLleHne Ucnorib3oBaHuA 6yMa)KHbIX OOKYMEHTOB, CHM)XeHNne agMUHUCTPATUBHbIX
pacxodoB, YMEHbLUEHWe 3afepXek M bonee opraHM3oBaHHOE (YHKUMOHMPOBaHME LKONbl. BHegpeHue
WMHHOBALMOHHbLIX TEXHOMOIMMN MOXET CrMOCOOCTBOBATb COBEPLUEHCTBOBAHMWIO YMPAaBMEHWUS LUKOMOW 3a CYHET
ynyylweHunda koopanHaunm, KOMMYHUKaunm, MOHUTOPUHIra nnpoLeccoB NpUHATUA pemeHvM, OAHaKo nony4yaemble
pesyrnbTaTthl BO MHOFOM 3aBUCAT OT YPOBHS LIMCOPOBOM FOTOBHOCTM 06Pa30oBaTENbHOI0 YUpeXaeHns.

LleJ'IbIO OaHHOIo nccrieaoBaHuA ABndeTca U3yvyeHmne B3anMoCcBA3N Mexay BHeapeHnemM MHHOBALMOHHbBIX
TEXHOSIOMUN " pasBuTnemMm CUCTeEMbI ynpaerieHna YaCTHbIMU LLUKOMaMuy C 0COObIM BHMMaHUEM K BO3MOXHbIM
HernnHerHbIM addekTam. Ha ocHOBe AaHHbIX onpoca COTPYAHMKOB OTAENbHbIX YaCTHbIX LUKOS, COOpaHHbIX B
2024-2025 rogax, B MICCNEAOBaHUN NPUMEHSOTCH KOPPENSALMOHHbBIN aHanM3 1 KBagpatudHas perpeccus ans
OLIEHKMN B3aUMOCBSA3W MeXay BHEAPEHUEM TEXHONOMMN N 3OPEKTUBHOCTLIO YrpaBneHus.

Pe3yJ'IbTaTI:I MOKa3bIBAKOT, YTO YaCTHbl€ LUKOJ1bl B OonblUEN CTENEHU CKMOHHBbI BHeAPATb TeXHOJornu,
CBA3aHHble C aAMUHUCTPATUBHbIMU U ynpaBlieHYeCKMMU (byHKLI,I/IFlMI/I, 4YeM TexHosormm, HernocpeacTtBeHHoO
oTHocsLWMecsa K yyebHomy npoueccy. KoppensunoHHbIn aHanm3 nokasblBaeT, YTO BHEOPEHUE TEXHONOrnn
B Oomnblleyi CTemeHM CBA3aHO C YyMpaBleHYeCcKUMM MpoueccaMmy, B YacCTHOCTM C KOMMYHMKaLMen,
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KOOpAMHaLmMen n MOHUTOPUHIOM. Pe3ynbTaTthl KBagpaTU4HON perpeccumn CBUAETENLCTBYIOT O NMONOXUTENBHON
N CTaTUCTUYECKN 3HAYMMOW CBA3N MeXOy BHeApEeHMEeM TEXHOMOruW, KoopamHaumen u adeKTUBHOCTLIO
yrnpaBneHus, Torga Kak KBagpaTWYHbIA YfeH UMEeeT oTpuuaTerbHbIA, HO CTaTUCTUYECKU He3HauvMbIn
KO3 PMLMEHT. DTO yKa3bIBAET HA OrPaAHNYEHHOCTb A0Ka3aTeNnbCTB Hanuunsa HernMHenHoro adpdekrta, xoTs
BbliBMEHHas TEeHOEHUUS MOXET CBMAETENbCTBOBaTb O BO3MOXHOM CHMXKEHUW MpeferisHoM OoThayn npu
Boree BbICOKOM YpPOBHE BHEAPEHUSA TEXHONOIMMUN.

B nccnepoBaHmu genaeTcs BbIBOA O TOM, YTO 3P EKTUBHOE UCTONb30BaHNE MHHOBALMOHHbLIX TEXHONOM B
yrpaBrieHNM YaCTHLIMM LLKOSTaMW 3aBUCUT OT MOALEPXKKN CO CTOPOHbI COTPYAHUKOB, COOTBETCTBUSA BHEAPSEMbIX
TEXHOMOMMN agMUHUCTPATMBHBIM 3adadyaM, a TakkKe Hamnmuyus MHTErpuMpoBaHHbIX LMAPOBbLIX NNartdopMm,
NOAAEPKUBAIOLLMX yrNpaBrneHyeckne npouecchl. [NonyyeHHble pesynstatbl NO3BOMASIOT NPEanonoXnTb, YTO
uncppoBas KOOpAMHALMSA MOXET OblTb OAHUM M3 OCHOBHbIX KaHaroB, NMOCPEACTBOM KOTOPbIX BHeOpeHue
TEXHOMOrMM CrnocobCTBYET Pa3BUTUIO CUCTEMBI YNPaBNEeHNS YaCTHbIMU LLKOMaMMU.

KnroyeBble crnoBa: MHHOBALMOHHbIE TEXHOMOIMMKU, YacTHbIE LUKOMbI, yNpaBrieHne LUKONOW, BHeApeHue
TEXHOMOrnn, apMEKTMBHOCTL YNpaBreHnsi, LugpoBas roTOBHOCTb, KBaApaTUyYHas perpeccus.

INTRODUCTION

The integration of digital platforms, management information systems, and other innovative technologies
into school administration has become an important factor in improving school management systems [3, 7,
15]. Technologies such as communication platforms, financial systems, and monitoring tools can support the
coordination of school activities and administrative decision-making processes [3, 6, 15].

Despite the growing use of digital technologies in schools, their effects on management efficiency remain
insufficiently explained. One reason is that digital technologies are used not only for administrative purposes
but also for teaching and other classroom activities. Therefore, the effects of technology adoption may differ
depending on how and where technologies are applied within the school.

Existing evidence indicates that technology adoption can influence administrative activities, communication,
coordination, monitoring, and decision-making. However, relatively few studies have directly examined and
tested the relationship between technology adoption and management efficiency, while much of the previous
research has focused on public schools [7, 9]. In addition, the effectiveness of technologies may depend on the
readiness of the school, staff, management, and infrastructure [7, 10].

Another limitation of the existing literature is that most studies have focused on the linear effects of
technology adoption on management or have relied on case-based evidence [4, 11, 13]. This creates a need
to examine whether the relationship between technology adoption and management efficiency may also have
nonlinear characteristics.

Accordingly, the first objective of this study is to examine the effect of technology adoption on school-level
management efficiency. The second objective is to analyze the correlation between technology adoption and
selected management outcomes, including communication, coordination, and monitoring. The study aims to
contribute to the existing literature by examining how technology adoption is associated with management
efficiency under possible nonlinear conditions.

LITERATURE REVIEW

Previous studies have emphasized the role of digital platforms, management information systems, and
other innovative technologies in improving school management systems [3, 7, 15]. Researchers have examined
the use of communication platforms, financial systems, and monitoring tools as instruments for supporting
coordination and administrative decision-making in schools [3, 6, 15].

Mbawala et al. [9] suggested that information systems are important drivers of effective school management.
Their study, based on survey data from Tanzania, indicated thatinformation systems can function as management
tools and support decision-making processes that contribute to greater administrative efficiency.

Blau and Presser [3] examined the role of technology in schools in relation to e-leadership and data
management. Their findings indicate that improvements associated with increased technology use can be
supported by effective data management.

Liu etal. [7] and Mahulae and Panjaitan [8] also examined the role of digital technologies in improving school
administration and emphasized the importance of effective technology application. Their studies suggest that
the effects of technology adoption depend not only on the availability of digital tools but also on how effectively
these tools are integrated into administrative processes.
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Previous studies have also indicated that technologies used for teaching and other classroom activities
may depend on the institutional readiness of schools [7, 10]. This suggests that the effectiveness of technology
adoption may be influenced by the readiness of staff, management, and infrastructure.

Case-based studies have also examined the use of information systems as management variables in
selected schools [4, 11, 13]. However, these studies do not fully explain the process through which technology
adoption is related to management efficiency. In addition, much of the existing research has focused on linear
relationships between technology use and management outcomes.

Therefore, there remains a need to examine the relationship between technology adoption and management
efficiency using approaches that can capture possible nonlinear effects. Quadratic regression has been used
in regression analysis to examine nonlinear relationships [7, 15], making it relevant to the assessment of
technology adoption and school management efficiency.

RESEARCH METHODOLOGY

The study employed a quantitative, survey-based approach using primary questionnaire data collected
from selected private schools in urban regions during the 2024—-2025 period, covering two academic years. The
dataset consisted of responses from 300 staff members of selected private schools.

The respondents represented different functional groups within the schools. The sample included 90
respondents from school management, 85 from administrative and finance departments, 75 teaching staff
members, and 50 respondents from information technology, monitoring, and support units. Students, parents,
and external suppliers were excluded from the sample because the study focused specifically on school staff
as direct users of technology in administrative and management processes. The adequacy of the sample was
assessed through the distribution of respondents across these categories, as presented in the descriptive
statistics in Table 1.

The study focused primarily on technologies used for administrative purposes. Classroom technologies,
such as smartboards and learning applications designed exclusively for teaching activities, were distinguished
from technologies used in management processes. This distinction was necessary because the research
problem concerns the role of technology in improving administrative coordination, communication, and
monitoring rather than teaching performance.

The questionnaire instrument classified technology-related items into two main groups: (1) administrative
technologies, including digital tools used for coordination, school monitoring, communication, and management;
and (2) teaching technologies, including digital tools used exclusively for classroom activities. This classification
made it possible to distinguish technologies according to their functional purpose and to compare their use
across different types of school activities.

Technology adoption was used as the main explanatory variable. It was measured at the respondent
level based on the number of questionnaire items indicating the use of digital platforms, information systems,
monitoring tools, and communication applications. In addition, a binary technology-adoption indicator was
constructed. It took the value of one when the technology score in the relevant administrative category was
greater than or equal to the average score of the corresponding group, indicating active use, and zero otherwise.

The dependent variable was management efficiency as reported by staff in relation to the use of technology
in school administration. The management-efficiency measure was based on three key dimensions identified
in [7]: communication, coordination, and monitoring (CCM). The management-efficiency score reflected
the average reported improvement in administrative activities associated with technology use. Teaching
performance was not included as an outcome variable in the study.

The explanatory variables also included respondents’ digital readiness, technology type, and adoption
status. Digital readiness was treated as a categorical variable distinguishing between low and high readiness
levels. Technology type was classified as either administration-related or teaching-related, while adoption
status distinguished between active technology use and non-active use.

The collected responses were also classified according to three management functions: communication,
coordination, and monitoring, as presented in Table 2. This classification was used to evaluate the relationship
between technology adoption and specific management outcomes.

The first stage of data preparation involved screening the questionnaire responses for missing values and
applying an exclusion rule as part of the data-cleaning procedure. Following data cleaning, descriptive statistics
and a Pearson correlation matrix were examined.

To assess the relationship between technology adoption and management efficiency, the study employed
ordinary least squares (OLS) regression. In Model 1, technology adoption was initially introduced as a linear
explanatory variable. Subsequently, a quadratic term was added to examine whether the relationship between
technology adoption and management efficiency exhibited a nonlinear pattern.
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The quadratic specification was selected to test whether the effect of technology adoption changed at
higher levels of adoption and whether a turning pattern could be identified. For robustness testing, additional
control variables were included because technology adoption may be correlated with digital readiness. The
available control variables derived directly from the survey data included staff position, school size, and digital
readiness, as presented in Table 3. An interaction control was also introduced to account for differences in the
digital readiness of schools.

The empirical analysis therefore consisted of descriptive statistics, Pearson correlation analysis, linear
regression, quadratic regression, and robustness checks using the available survey-based control variables.

ANALYSIS AND RESULTS

The descriptive analysis first examined the distribution of respondents across school management,
administrative and finance departments, teaching staff, and information technology, monitoring, and support
units. The final analytical sample consisted of 300 respondents from selected private schools during 2024—
2025.

The analysis distinguished between technologies used for administrative purposes and those used
primarily for teaching activities. Administrative technologies included digital platforms, information systems,
communication applications, and monitoring tools used in school management, whereas teaching technologies
included digital tools designed mainly for classroom activities. This distinction provided a basis for comparing
technology adoption according to its functional relevance to school management.

The management outcomes were assessed across three dimensions: communication, coordination,
and monitoring. The correlation analysis was used to examine the strength and direction of the relationships
between technology adoption and these management outcomes.

The initial linear regression model used technology adoption as the main explanatory variable and
management efficiency as the dependent variable. The results of Model 1 indicated that technology adoption
was a significant predictor of management efficiency.

The analysis was then extended by introducing a squared technology-adoption term into the regression
model in order to test for a possible nonlinear relationship. This specification was intended to determine whether
the association between technology adoption and management efficiency changed as the level of technology
use increased.

The analysis also considered differences in digital readiness, staff position, and school size. These
controls were included to reduce the possibility that the estimated relationship between technology adoption
and management efficiency was driven by differences in institutional or respondent characteristics.

The results were interpreted in relation to the extent to which technologies supported administrative
communication, coordination, and monitoring. Particular attention was given to whether technologies directly
related to management activities were associated with stronger management outcomes than technologies
primarily designed for classroom use.

Table 1. Linear Regression

0,
management_efficie~y Coef. St.Err. t-value p-value E)ct)-)n? Interval] Sig
technology_adoptio~e 6.973 1.569 4.44 0 3.872 10.074 el
technology_adoptio~2 -.44 101 -4.36 0 -.64 -.241 e
digital readiness 2.843 .408 6.98 0 2.038 3.649 e
technology type 3.499 .613 5.71 0 2.288 4.71 o
active use 3.549 .894 3.97 0 1.782 5.316 rx
school_size .002 .001 1.90 .06 0 .004 *
staff role -.19 .249 -0.77 .445 -.682 .301
Constant 46.792 5.918 7.91 0 35.092 58.491 el
Mean dependent var 89.247 SD dependent var 5.101
R-squared 0.582 Number of obs 150
F-test 28.263 Prob > F 0.000
Akaike crit. (AIC) 798.632 Bayesian crit. (BIC) 822.717
** p<.01, ** p<.05, * p<.1

display -_b[technology adoption_score]/(2*_b[technology adoption_score2]) 7.9164258
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Quadratic Fit of Management Efficiency vs Technology Adoption
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Table 2. Pairwise correlations

Variables (1) (2) (3) (4) (5) (6) (7) (8)
(1) digital_readin~h 1.000
(2) admin_relevanc~t 0.830* 1.000
(3) platform_embed~y 0.860* | 0.783* 1.000
(4) ccm_alignment_~e 0.672* 0.729* 0.806* 1.000
(5) monitoring_tra~r 0.753* | 0.665* | 0.811* | 0.667* 1.000
(6) tech_adoption_~y 0.903* | 0.882* | 0.895* | 0.775* | 0.788* 1.000
(7) tech_adoption_~q 0.909* | 0.889* | 0.890* | 0.761* | 0.781* | 0.998* 1.000
(8) management_eff~e 0.855* | 0.838* | 0.878* | 0.812* | 0.797* | 0.955* | 0.946* 1.000
***p<0.01, ** p<0.05, * p<0.1

The regression estimates and pairwise correlation results indicate that higher levels of technology adoption
are associated with greater management efficiency. In particular, digital tools designed for administrative
purposes appear to have a stronger relationship with management outcomes than technologies primarily
intended for teaching activities.

The quadratic regression results presented in Table 1 show that technology adoption has a positive linear
effect on management efficiency, while the squared technology-adoption term has a statistically significant
negative effect. This finding indicates the presence of a nonlinear relationship between technology adoption
and management efficiency in private schools.

The estimated turning point of the quadratic specification is 7.916 technology-adoption points. The estimated
relationship is positive below this threshold and negative above it. This pattern suggests that increases in
technology adoption initially contribute to higher management efficiency, whereas further adoption beyond the
estimated turning point may generate diminishing and eventually negative marginal effects.

The pairwise correlation analysis provides additional evidence of a strong relationship between technology
adoption and management efficiency. The correlation coefficient between the technology-adoption score and
management efficiency is 0.955 and is statistically significant, indicating a very strong positive association
between technology use and management outcomes.

The correlation matrix also indicates that staff reported the strongest responses for digital platforms directly
related to management activities. This result suggests that technologies used for communication, coordination,
and other administrative functions are more closely associated with management efficiency than technologies
designed primarily for classroom activities.

The regression results further indicate that digital readiness and technology type are important factors
associated with management efficiency. By contrast, the estimated effects of staff role and school size are
less consistent across specifications. School size has a weak positive relationship with management efficiency
and is statistically significant only at the 10% level. Staff role shows a negative relationship in the quadratic
specification, although its estimated effect varies across the models.

Technologies without direct administrative relevance, particularly those designed primarily for teaching
activities, appear to have a weaker relationship with management efficiency. Such technologies may contribute
less directly to administrative coordination because their primary purpose is to support classroom and
instructional activities rather than school management processes.

One possible explanation for the negative coefficient on the squared technology-adoption term is that
excessive technology adoption during the digitalization process may eventually reduce management efficiency.
Beyond a certain level, additional digital tools may increase complexity, create duplication, or place greater
demands on coordination and staff readiness. Within the estimated model, this interpretation is consistent with
the identified turning point and the negative coefficient on the squared term.

Overall, the results support the study’s hypothesis that technologies directly related to administrative
activities are more strongly associated with management efficiency than technologies primarily intended for
teaching purposes. At the same time, the nonlinear estimates suggest that the benefits of technology adoption
may not increase indefinitely and may depend on the level of digital readiness and the relevance of the
technologies to management functions.

The present study demonstrates that technology adoption is an important predictor of management
efficiency in private schools. The findings contribute to a better understanding of digitalization from both
theoretical and practical perspectives.
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More specifically, the quadratic model shows a statistically significant relationship between technology
adoption and management efficiency across the selected schools. The positive linear coefficient for technology
adoption, together with the negative coefficient on the squared term (-0.440), indicates an inverted U-shaped
relationship between technology adoption and management efficiency. The estimated turning point based on
the OLS quadratic specification is 7.916 adoption points. Digital readiness also has a positive coefficient,
indicating its relevance to the adoption and effective use of management-oriented technologies.

Digital readiness contributes to a greater capacity to adopt new management-oriented and administrative
technologies, while the corresponding improvement is less evident for classroom-based technologies.
Management outcomes may therefore differ across administrative and teaching technologies depending on the
extent to which the tools support the administrative activities of school staff.

The nonlinear estimates presented in Table 1 further indicate that the relationship between technology
adoption and management efficiency depends on the level of adoption reported by survey respondents. The
results suggest that digital readiness, administrative relevance, reliance on digital platforms, and the avoidance
of excessive technology use are important factors associated with management efficiency.

Digital platforms were found to have a positive relationship with management processes. Liu et al.
[7]1 emphasize that such technologies should support coordinated administrative systems by improving
communication, monitoring, and decision-making processes.

Accordingly, schools are more likely to improve management processes when activities are coordinated
through digital platforms and administrative staff are able to use these systems effectively in decision-making.
The findings suggest that digitalization can contribute to the development of a coordination structure within
school management. Therefore, administrative tools may need to be integrated into a common digital platform
or coordinated more effectively across different departments.

In contrast to the findings reported by Liu et al. [7], the present study indicates that the relationship between
technology adoption and management efficiency does not remain continuously positive as the level of adoption
increases. Instead, the estimated relationship approaches a saturation point and becomes negative after the
estimated turning point.

Most of the estimated relationships remained stable after the inclusion of school size and staff role
as control variables. The variables associated with active technology use and technology purpose,
particularly the distinction between administrative and teaching tools, were statistically significant and
positively associated with management efficiency (p < 0.01), with estimated coefficients of 3.549 and
3.499, respectively.

Furthermore, digital readiness and technology adoption were strongly associated with management
outcomes, as reflected in their positive coefficients and statistically significant correlations.

These findings suggest that technology adoption contributes more strongly to administrative efficiency
when digital tools are directly relevant to management activities. Digital platforms may support staff coordination
and real-time monitoring simultaneously, thereby contributing to improvements in school management.

The results differ from those reported by Hakim et al. [4], Mahulae and Panjaitan [8], Prada and Birsyada
[11], Sidik et al. [13], and Liu et al. [7]. In particular, the present study identifies a nonlinear relationship between
technology adoption and management efficiency in relation to the readiness of the management system (Table
1), whereas such a pattern was not examined in the previous studies considered here.

Liu et al. [7] also identify differences between types of technology and administrative outcomes, including
digital communication and activity monitoring, reflecting differences in management purposes and the functions
of particular tools. However, similar studies examining the relationship between technology adoption and
potential management overload remain limited. Further research could therefore examine different forms of
excessive technology adoption in private schools.

Previous studies generally treat technology primarily as a useful management tool rather than as a potential
source of excessive administrative burden. The present findings suggest that this distinction may be relevant
when evaluating higher levels of technology adoption.

The regression results were generally robust to the inclusion of control variables, although some sensitivity
was observed for school size and staff role (Table 1). It is also important to note that the study is limited to
selected schools and relies on a standardized survey instrument applied to all respondents.

The technology adoption—management efficiency relationship was estimated using a subsample of 150
complete observations reported in Table 1. Other available records did not contain sufficiently comparable
measures of the required variables to be consistently combined with the survey data.

The estimated turning point of 7.916 adoption points may therefore reflect a level close to saturation, after
which the estimated marginal relationship changes from positive to negative. In addition, school characteristics
such as location and ownership are not fully represented in the model. Consequently, the findings should
not be interpreted as establishing a causal effect of technology adoption on management efficiency. The
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study identifies correlations and nonlinear associations rather than causal relationships, as experimental and
longitudinal methods were not applied.

CONCLUSION AND SUGGESTIONS

This study contributes to the understanding of the relationship between technology adoption and
management efficiency in private schools and highlights its practical and administrative implications.

Although the effect of technology adoption is difficult to evaluate in isolation, the findings indicate that, at
the observed level of digital adoption, the integration of management platforms and the digital readiness of staff
are positively associated with the effectiveness of digitalization as a management instrument for both managers
and staff.

Schools should therefore consider the digital readiness of technology users, including teaching staff
where relevant, in order to reduce the risk of introducing technologies beyond users’ capacity to apply them
effectively.

The findings can also help identify which administrative tools are more closely associated with improvements
in management efficiency and which technologies are less directly relevant to management outcomes.

The analysis suggests that during digital transformation, when different technologies are being considered,
administrative tools are more strongly associated with management-related outcomes than technologies
designed primarily for teaching activities.

The survey findings also raise several questions for future research concerning technology adoption,
management efficiency, and the decisions required from private schools regarding digitalization. A better
understanding of efficiency changes associated with potential technology overload could contribute to the
development of more balanced technology-adoption strategies.

Based on the findings, coordination remains one of the key requirements of the digitalization process. In
practical terms, technological development in private-school management should therefore remain focused on
the core administrative activities for which digital tools are most relevant.
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