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Anomayin: Cyuacni mendenyii yugposizayii oceimu ma HAYKU BUMAAIOMb  6APOBAONCEHHS  eDEeKMUBHUX
ingopmayitinux cucmem 05 YNpasiinHa HAYKOSUMU OOCASHEHHAMY MA KAP EPHUM PO3SUMKOM HAYKOGO-Ne0a202iuH020
cknady 3axnadie euwoi ocsimu (3BO). Biocymmuicme €0unozo asmomamu3o8aH020 pienHs YCKIAOHIOE 00K
nyonikayiiHoi aKmueHoCmi, y4acmi y HAYKOGUX NPOEKMAX, MINCHAPOOHIU cnignpayi ma IHWUX NOKA3HUKIE
eghekmusHOCMi HAYKOBOT OIATLHOCMI.

Y ecmammi pozenanymo npobremamuxy cmeopenns ingopmayiinoi cucmemu, wo 3abesneuyc yeHmpanizoeame
30epieanHs, 0OpoOKY ma aHani3 OAHUX NPO HAYKOB0-OO0CHIOHUYLKY ma 8uxiadaybky oiairsHicms y 3BO. Ilpogedeno
aHani3 ICHYIOYUX cucmem, Wo BUKOPUCOBYIOMbCA 018 YNPABLIHHA AKAOEMIYHOI0 OISIbHICINIO, 8KIIOUAIOYU MINCHAPOOHT
Haykomempuuni 6azu oanux (Scopus, Web of Science, Google Scholar, ResearchGate), a maxodxc eHympiuhi
aominicmpamueni ingpopmayitini cucmemu. Busieneno, wo Oinbuicms HAs6HUX pileHb He 3a0e3neyyomb KOMNIEKCHO20
nioxody 00 YNpaeuiHHa aKademiuHo IHHOPMAYIero, Wo YCKIAOHIOE THMe2payilo HAyKOSUX OAHUX Y 3a2albHYy CUCTEM)
Kepy8aHHs OCGIMHIM NPOYECOM.

Ob61pynmoeano ubip mexHon02i4HO20 CMeEKy, 30Kpema sukopucmanhs gpeiimeopky Yii2 ona cepsepnoi uacmunu,
oasu oanux MySQL ona 36epizanns inghopmayii ma MV C-apximexmypu 015 epekmusno2o po3nodiny pyukyionanrbrocmi
cucmemu. Busnaueno knouo6i (pyHKYIOHANbHI MOJCTUBOCI, MAKI K A8MOMAMU308AHUL 00K HAYKOBOI AKMUBHOCHII,
VIPAGNIHHA NPOQINAMU BUKIAOAYIE, DOPMYBAHHS AHALIMUYHUX 36IMI8 I 3a0e3neueHHs iHmespayii 3 HayKoMempuyHUMU
nramgopmamu.

Posenanymo numanna 6Oesnexku ma KOH@QIOeHYitIHOCMI OAHUX, BKIIOYAOYU MeXaHiZMU  aymeHmugikayii,
PO3MEdNACYBAHNA OOCMYNY MA 3aXUCT 8i0 HeCAHKYIOH08AHO20 BUKOPUCMAHHA. 3anpononogana ingopmayitina cucmema
00380/1€ 3HAUHO 3MEHWUMU AOMIHICTNIPAMUBHE HABAHMANCEHHS, NIOBUWUMU ePEeKMUBHICMb YPABTIHHA KAOPOSUMU
pecypcamu ma cnpusimu ni08UWeHHIO NPO30POCMI OYIHIOBAHHA HAYKOBUX OOCASHEeHb Y 3aK1adax euujoi oceimu. Bona
maxodc modce Oymu IHMe2po8aHa 6 3a2albHOHAYIOHANILHI THIYiamusu wooo yugposoi mpancpopmayii oceimubo2o
cepedosuwya, CRpUAIOYU NiOBUWEHHIO KOHKYPEHMOCHPOMONCHOCII YKPAIHCOKUX HAYKOBUX YCMAHO8 HA MIHCHAPOOHIl
apewi.

Po3spobnena cucmema mosice 6ymu GUKOPUCTNARA K Y MEAHCAX OKpeMUX YHIsepcumemis, max i Ha 0eplcasHOMY pigHi
0151 cmeopeHHs: €OUuHOI iHghopmayiinol niam@opmu, wo 06 €OHye 8¢ acnekmu YNPasiiHHi HayKoeow Oisivuicmio. Lle
003601UMb  €PEKMUBHO KOHMPOMOBAMU HAYKOSY NPOOYKIMUSHICMb, CHPUSMU  PO3GUMKY MINCYHIBEpCUMemcbKol
cnignpayi ma inmezpayii yKpaiHCoKoi HayKu y C8Imoeull HayKosuii npocmip.

Abstract: Modern trends in the digitalization of education and science require the implementation of efficient
information systems for managing scientific achievements and career development of academic staff in higher education
institutions (HEIs). The lack of a unified automated solution complicates the tracking of publication activity, participation
in research projects, international collaboration, and other key indicators of scientific performance.
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This article explores the development of an information system that ensures centralized storage, processing, and
analysis of data on research and teaching activities in HEIs. An analysis of existing systems used for academic activity
management was conducted, including international scientometric databases (Scopus, Web of Science, Google Scholar,
ResearchGate) and internal administrative information systems. It was found that most existing solutions do not provide
a comprehensive approach to managing academic information, making it difficult to integrate scientific data into the
overall educational management system.

The choice of technological stack is justified, particularly the use of the Yii2 framework for the backend, MySQOL
database for data storage, and MVC architecture for an efficient distribution of system functionality. The key functional
capabilities of the system are identified, including automated tracking of scientific activity, faculty profile management,
generation of analytical reports, and integration with scientometric platforms.

Issues of data security and confidentiality are considered, including authentication mechanisms, access control, and
protection against unauthorized use. The proposed information system significantly reduces administrative workload,
improves human resource management efficiency, and enhances the transparency of scientific achievement evaluation
in HEIs. It can also be integrated into nationwide initiatives for the digital transformation of the educational environment,
contributing to the competitiveness of Ukrainian research institutions in the international arena.

The developed system can be implemented both at the level of individual universities and at the state level to create
a unified information platform encompassing all aspects of scientific activity management. This will enable effective
monitoring of research productivity, foster inter-university collaboration, and facilitate the integration of Ukrainian
science into the global academic space.

KuarouoBi cioBa: aBTomarum3aniis, 0a3a JaHWX, 3aKJIaJ BHIIOI OCBITH, iHpOpMaLiiiHa cucTeMa, HAYKOBi JOCSTHEHHS,
ocBiTHS mupoBizamis, mybiikamiiiHa akTHBHICTb, YIPaBIiHHS HAYKOBOIO JisUTBHICTIO, II(pOoBa TpaHCHOpMAIis

Keywords: academic achievements, automation, database, digital transformation, educational digitalization, higher
education institution, information system, publication activity, research management, scientific achievements.

1. Introduction

The modern development of science and education requires the implementation of efficient digital solutions for the
automation of management processes, particularly in the field of research activities. Higher education institutions (HEIs)
face challenges in tracking and analysing the scientific achievements of faculty members, complicating the monitoring
of their professional activities, career development planning, and the assessment of research efficiency. The absence of
a unified information platform capable of centrally storing and processing relevant data creates difficulties in human
resource management, reporting generation, and integration with international scientometric systems.

Currently, most HEIs utilize separate administrative information systems that only partially cover tasks related to
monitoring scientific activities. Existing international platforms such as Scopus, Web of Science, Google Scholar, and
ResearchGate allow for tracking publication activity but do not provide a comprehensive approach to managing scientific
achievements and faculty career progression.

This article examines the development of an information system for managing scientific achievements and career
development of academic staff in HEIs. The existing solutions are analysed, the choice of the technological stack is
justified, and the key functional capabilities of the system are identified. The proposed database model, which enables
centralized storage and processing of information on faculty research activities, aims to enhance the efficiency of research
management and facilitate integration into the global scientific community.

2. Analysis of literary data and problem statement

In the modern period of significant transformations in the national higher education system, high demands are placed
on academic staff. A modern educator must possess a wide range of competencies, be mobile, organized, punctual, and
serve as a role model for others. The development of the information society in Ukraine is one of the key strategic
objectives for the near future. The digitalization of education and university management systems is a crucial factor that
contributes not only to the automation of administrative processes in HEIs but also to enhancing their societal role as
centres for knowledge creation and dissemination [1-2].

On October 8, 2022, the Government approved the resolution "On the Approval of the National Open Science Plan"
[3]. This national plan includes six objectives, among which are ensuring open access to scientific results and scientific-
technical information, improving the system for evaluating the quality of scientific and scientific-technical activities, as
well as raising awareness and developing competencies in open science [4]. The professional activities of university
faculty encompass several main areas: teaching, methodological work, research, and organizational activities [5].

The digital transformation of education has become a necessity in today’s rapidly changing world. The continuous
development of technology has an undeniable impact on society, and its influence on education is evident. Today, digital
competencies are a prerequisite for success in the digital society. Most modern professions require not only the ability to
communicate and collaborate effectively using digital devices but also the capability to work with large volumes of data,
critically evaluate information from the Internet and other media, understand cybersecurity issues, program, and manage
"smart devices." In Ukraine, the implementation of information systems in HEIs follows the general trend: each institution
typically employs multiple information systems that digitalize specific processes or areas of activity, often without
integrated interfaces for data exchange, requiring significant efforts for seamless integration [7].
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The relevance of this research topic is particularly high in the context of crisis phenomena, including war and the
COVID-19 pandemic, as ensuring proper data management and monitoring of scientific activities amid rapid changes
and instability is critically important for the effective functioning of higher education institutions. In the face of global
challenges such as war, preserving and developing the nation's intellectual potential is crucial for maintaining the
competitiveness of the scientific and educational sector [8]. The application of information and communication
technologies in administrative processes creates prerequisites for prompt decision-making, facilitating the adaptation of
the education system to modern challenges [9].

The main problems of the subject area, particularly in terms of data management in education and process automation,
are complex and interconnected. They reflect the current challenges faced by HEIs in collecting, processing, storing, and
utilizing information about academic staff. The modern data management system in higher education institutions is often
characterized by fragmentation, data duplication, and a low level of integration between different departments. This leads
to difficulties in accessing up-to-date and reliable information necessary for effective decision-making. Data related to
scientific achievements, career growth, publication activity, and professional development are often stored in different
formats or systems that do not provide proper interaction. Such decentralization complicates both internal record-keeping
and the generation of reports for external needs, including accreditation and ranking assessments.

3. Purpose and objectives of the study

The purpose of this article is to develop and substantiate an information system for managing the scientific
achievements and career development of academic staff in higher education institutions (HEIs). The proposed system is
designed to ensure centralized storage, processing, and analysis of data on faculty research activities, enhancing the
efficiency of decision-making, automating report generation, and integrating with international scientometric platforms.
To achieve this goal, the article addresses the following objectives:
- analyse existing information systems used for managing scientific achievements in HEIs, identifying their advantages
and limitations;
- justify the need to develop a specialized information system tailored to the needs of Ukrainian higher education
institutions;
- define the key functional capabilities of the system, including faculty profile management, tracking scientific activity;
- substantiate the choice of the technological stack, particularly the use of the Yii2 framework, MySQL database, and
MVC architecture;
- develop a database model that efficiently stores, processes, and analyses information on faculty research activities;
- assess the potential implementation prospects of the system in HEIs and its integration into nationwide education
digitalization initiatives.

4. Methods and materials of research

A comprehensive set of scientific methods was used in the research to ensure a thorough analysis of the problem and
justification of the proposed solutions:
- analysis and synthesis — examination of existing information systems for managing scientific achievements,
identification of their advantages and drawbacks, and formulation of requirements for the new system;
- system approach — investigation of the structure of scientific activity management processes in higher education
institutions, enabling the development of a holistic concept for the designed system;
- modeling — development of a database model that ensures efficient storage, processing, and analysis of information
about academic staff in HEIs;
- information systems design methods — application of structural and object-oriented design principles for the
development of the system architecture;
- software engineering methods — utilization of modern technologies and approaches for web application development,
including Yii2, MySQL, and MVC architecture;
- comparative analysis — evaluation of alternative solutions to justify the selection of the optimal technological platform;
- empirical methods — testing of the developed system's functionality and analysis of its compliance with established
requirements.

5. Research results

The MVC architectural pattern [10] was used to develop an information system for managing data on scientific
achievements and careers of academic staff. It provides a structured organisation of the code, facilitates the support and
expansion of the system, and improves the distribution of logic between components. The framework chosen was the
Yii2 framework [11], built on the basis of MVC, which simplifies code organisation, the use of presentation templates,
and work with the database through Active Record. Yii2 is a powerful PHP framework that provides high performance,
flexibility, and ease of use for developing web applications. The main reasons for choosing Yii2 are showed in Table 1.
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Table 1 - Reasons to choose the Yii2 framework

Ne Reason Description

1. | Development speed The framework contains built-in code generation mechanisms that speed up the
creation of CRUD operations (creating, reading, updating, deleting data).

2. | MVC architecture Using the Model-View-Controller pattern helps to separate the application logic,
which makes it easier to maintain and extend.

3. | Security Yii2 has built-in protection against SQL injections, XSS attacks, CSRF attacks,

which is critical for the security of academic staff data.
4. | Support for working with | Yii2 supports various DBMSs and includes ORM (Object-Relational Mapping) via

databases Active Record, which simplifies database management.

5. | Flexibility and The system can be expanded by using ready-made modules or creating your own
modularity solutions.

6. | Integration with modern | Yii2 supports the REST API, which allows you to create APIs for mobile applications
technologies or other services.

The information system has three main types of users, each with different levels of access and functionality (Table 2).

Table 2 - Types of users
Ne Role Description Features
1. | Guest An unauthorised user who has access only to publicly | View open information on academic
available information. The guest is not able to edit or | achievements of teachers and general
add data, which ensures the security and integrity of | statistics.

information in the system. Using a search engine to find basic
information.
2. | Administrator | A user with the highest level of access who is | User management (creating, editing,
responsible for managing the system and users. blocking, deleting accounts).

Setting the parameters of the
information system.

Control of access rights for different
categories of users.

3. | Teacher A registered user who has the ability to manage their | Adding, editing and updating data
own research profile. about your scientific achievements
(publications, conferences, projects,
etc.).

Manage personal data and career
information.

One of the key stages in the development of an information system for managing scientific achievements and career
development of the academic staff of a higher education institution is the design of a database. The choice of MySQL as
the main database management system is justified by its performance, scalability, transaction support and the ability to
integrate with web applications. The developed database structure provides centralised storage of information on
publications, conferences, projects, and academic activities of teachers, which allows automating the processes of
collecting, analysing, and reporting. The use of a relational model guarantees data consistency and integrity, which is
especially important for multi-user access. The database contains 17 tables, the relationships between which are shown
in Fig.1.

The development of the information system began with the installation of the Yii2 project by downloading the archive
from the official website and setting up the Apache web server. The information system is multilingual and currently
supports Ukrainian and English. As already mentioned, the information system has an MVC architecture. This means
that the main logic is located in the controllers that "call" the models to retrieve data from the database, process it in the
appropriate execs and pass the information to the views, and then this information is displayed to the user.

The information system is launched in the web/index.php file. This file contains the startup script for a web application
based on the Yii2 framework. First, the debug mode and execution sequence are set up. YII DEBUG determines whether
the application will run in debug mode (true - enabled). Y/I ENV sets the runtime environment (in this case, dev, i.e. the
development environment). Next, the autoload.php file is connected (it connects Composer, which loads all the libraries
used in the project) and Yii.php, the main file of the Yii2 framework, which provides its initialisation. The web.php
configuration file is loaded, which contains the application settings (path rules, components, database, etc.) and
determines the time zone for the correct display of the date and time. And finally, an instance of yii\web\dpplication is
created using the loaded configuration and the run() method is called, which launches the application and processes the
incoming HTTP request.
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Figure 1 - ER-diagram

The main page of the developed software product is shown in Fig. 2. One of the key advantages of this information
system is the ability to work with it anywhere, so it is critical to ensure that the user interface is displayed correctly on all
types of devices. We conducted comprehensive testing of adaptability, cross-browser compatibility and code validity. As
a result of the test, it was found that the web application is displayed correctly on mobile devices with a screen width of
320 px or more, as well as on tablets and desktop computers. Cross-browser testing was performed for most modern
browsers, including their latest 2-3 versions, which covers about 95% of users. The information system functioned
without errors in all tested environments.

SCITRACK EN v

Searching RTSM

Find the academic staff member by their name

Your request Q Search

© 2025 SCITRACK. Al rights reserved. | PROFILE

Figure 2 — Information system homepage

Implementing an information system on Yii2 requires careful planning and proper configuration of the server
environment to ensure stable and secure operation of the system. The main aspects of implementation include defining
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server requirements, configuring the runtime environment, optimising performance, and security measures. The
requirements for the server environment are summarised in Table 3.

Table 3 - Requirements for the server environment
o Requirements Characteristics
Operating system: | Linux or Windows Server.
Web server: | Apache (with the module mod rewrite).
Programming language: | PHP version 8.2 or later.
PHP modules: | pdo mysql, mbstring, openssl, intl, gd, fileinfo.
Dependency manager: | Composer for managing libraries.
DBMS: | MySQL version 5.6 or later.

S Pl N [ fel P4

6. Conclusions

The conducted research has led to the development of an information system for managing scientific achievements
and career development of academic staff in HEIs. The study encompasses an analysis of existing information systems,
identification of their limitations, development of system architecture and database model, and implementation of key
functional capabilities.

The proposed solution ensures centralized storage and processing of information on scientific publications,
participation in conferences, research projects, and other forms of academic activity. The system is implemented using
modern web technologies, including the Yii2 framework, MySQL database, and MVC architecture, ensuring operational
efficiency, scalability, and ease of future functionality expansion.

Special attention has been given to information security, including authentication and authorization mechanisms,
access control to confidential data, and protection against unauthorized use.

The implementation of the developed system will contribute to:

- enhancing the efficiency of scientific activity management in HEIs;

- automating the collection, processing, and analysis of academic staff information;
- reducing administrative workload for faculty and university management;

- integrating with scientometric databases and digital educational platforms;

- ensuring transparency and objectivity in the evaluation of scientific achievements.

Thus, the developed system represents a relevant and necessary tool for the digital transformation of the academic
and scientific process. Its implementation will optimize the management of academic activities and promote the
integration of Ukrainian higher education institutions into the global scientific community.
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