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THE POTENTIAL OF THE DIGITAL EDUCATIONAL ENVIRONMENT
OF A HIGHER EDUCATION INSTITUTION IN PREPARING FUTURE MASTER’S
STUDENTS IN SOFTWARE ENGINEERING FOR INNOVATIVE ACTIVITY

Abstract. The article highlights the issue of preparing future Master’s students in Software Engineering for innovative
activity in the context of the digital transformation of education. The significance of the digital educational environment of
a higher education institution as a factor in the modernization of professional training is substantiated, as it ensures the
integration of modern digital technologies, innovative pedagogical approaches, and practice-oriented learning.

The purpose of the article is to substantiate the potential of the digital educational environment of a higher education
institution and to determine its functional capabilities in preparing future Master’s students in Software Engineering for
innovative activity.

Research methods: theoretical methods — analysis, synthesis, comparison, generalization, and systematization of scientific
literature; structural-functional analysis — to determine the functions of the digital educational environment; modelling and
generalization — to develop the author's matrix for implementing the potential of the digital educational environment of a
higher education institution.

Scientific novelty of the study lies in clarifying the essence of the concept of the “potential of the digital educational
environment of a higher education institution” as an integral characteristic of the digital ecosystem that reflects the set of
technological, pedagogical, informational, communicative, and innovative capabilities for preparing future Master’s students
in Software Engineering for innovative activity. The main functions of the digital educational environment (educational,
innovative, integrative, adaptive, and prognostic) have been identified, the peculiarities of their implementation under the
conditions of the digital transformation of education have been characterized, and the author's matrix for implementing
the potential of the digital educational environment has been developed. This matrix reflects the relationship between its
functions, implementation tools, and the expected outcomes of professional training.

Practical significance of the obtained results lies in the possibility of using the proposed theoretical provisions and the
author's matrix in the modernization of educational and professional programmes for training Master’s students in Software
Engineering, the design of the digital educational environment of higher education institutions, the development of educational
and methodological support for educational components, and the implementation of innovative digital technologies, artificial
intelligence technologies, cloud services, and project-based learning in the educational process.

Keywords: digital educational environment, digital transformation, innovative activity, future Master’s students in Software
Engineering, digital technologies, professional training, higher education institutions.

NMOTEHLUIAN LUDPOBOIo OCBITHbOIo CEPEAOBULLA 3BO
y naroToBul MAUBYTHIX MATICTPIB 3 IHXKEHEPII MPOrPAMHOIO
3ABES3MNEYEHHA A0 IHHOBALUIMHOI AIAJIbHOCTI

AHoTauig. Y ctatTi akTyanizoBaHo npo6nemy niaroToBkyM ManbyTHiX maricTpis 3 iHxeHepii nporpamMHoro 3abe3neyeHHs
[0 iHHOBaLiiHOI fjsnbHOCTI B yMoBax LMdpoBoi TpaHcdopmauii ocsitn. O6rpyHTOBaHO 3HaYeHHs LUMPPOBOro OCBITHLOMO
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cepenoBMLIa 3akaay BMLOI OCBITK K YMHHUKA MOAepHi3auii NpodeciiHOoi NiaroToBkK, WO 3abeanedye iHTerpawito cy4acHmx
UMDPOBUX TEXHONOTIN, IHHOBALIMHUX NefaroriyHmnx nigxoAaiB i NPakTMKO OPIEHTOBAHOIO HaBYaHHS.

MeTa crtatTi nonsrae B 06GrpyHTYBaHHi MOTeHUjany uMPPOBOro OCBITHLOrO CepefoBMLiAa 3aknagy BWLLOI OCBITM Ta
BM3HAYEHHI MOro GYHKUiIOHANbHUX MOXINMBOCTEN Y MiAroToBLI MaibyTHIX MaricTpiB 3 iHXeHepii nporpamMHOro 3abe3neyeHHs
00 iIHHOBAL,MHOI AiNbHOCTI.

MeToam [oCnioXEHHS: TEOPETUYHI — aHani3, CUHTE3, NMOPIBHSAHHS, y3arajibHEHHS Ta CMCTEMATM3aLlia HayKOBOI niTepaTtypu;
CTPYKTYPHO-QYHKLiOHANbHUIA aHania — Ona BU3HAYeHHs (yHKLiA UMEPPOBOro OCBITHLOrO CepeaoBuLla; MOOENOBaHHA Ta
y3aranbHeHHs1 — Ans po3po6neHHs aBTOPCbKOI MaTpuui peanizauii noTeHuiany undpoBoro oceiTHLOro cepenosuiia 3BO.

HaykoBa HOBM3HA OOCHIOKEHHS NOASArae B YTOYHEHHI CYTHOCTI MOHATTS «NOTeHUian unMdpoBOro OCBITHLOrO cepenoBmLLa
3aknafy BULLIOT OCBITW» §IK iIHTErpasibHOI XapakTePUCTUKM LMPPOBOI EKOCUCTEMN, L0 BiAoOpaXkae CyKyMHICTb TEXHONOMYHMX,
negaroriyHux, iHpopmauiiHMX, KOMYHIKaLiiHUX Ta iHHOBALiHMX MOXJIMBOCTEN LWOAO MiAroTOBKM ManbyTHIX maricTpis 3
iHXeHepii nporpamMHoro 3abesnedyeHHs A0 iHHOBaUiAHOI AianbHOCTI. BM3HAYeHO OCHOBHI GYHKUji LUMGBPOBOro OCBITHLOMO
cepenoBuvLla (OCBITHIO, iHHOBALiVHY, iHTErpaujiiiHy, aganTMBHY Ta MPOrHOCTMYHY), OXapakTepu3oBaHO OCOOMMBOCTI iX
peanisauji B ymoBax undpoBoi TpaHcdopmaLii 0CBiTM, po3po6IeHO aBTOPCbKY MaTpULD peanisauii noteHuiany umpposoro
OCBITHBOrO cepefoBuLLa, sika Bigobpaxae B3aEMO3B'S30K MiX 1Oro @yHkuigMu, 3acobamu peanisauii Ta odvikyBaHUMMK
pesynbTatamu NpodecinHoi NiaroToBKN.

MNpakTuyHe 3HaYeHHs OJepXaHux pPe3ynbTaTiB MOAarae y MOXIMBOCTI BMKOPUCTAHHSA 3anpOMOHOBAHMX TEOPETUHHUX
NOSI0XEHb, aBTOPCHLKOI MaTpuui nig, Yac MoAepHidauii OCBITHbO-NPOdECINHNX Nporpam niaroToBKM MaricTpiB 3 iHxeHepii
nporpamMHOro 3abes3nedyeHHsl, NPOEKTYBaHHSA LMGPOBOro OCBITHLOIO CepeaoBuULIa 3aknafiB BULWOI OCBITW, PO3POOGNEHHS
HaBYas/IbHO-MEeTOONYHOro 3abe3neyeHHsl OCBITHIX KOMMOHEHTIB, YMNPOBaMXEHHs iHHOBaUiMHUX UUGDPOBUX TEXHOJIOTIN,
TEXHOJOrI LWTYYHOrO iHTENEKTY, XMapHUX CEPBICIB i MPOEKTHO-OPIEHTOBAHOIO HABYaHHSA B OCBITHI npouec.

KntouoBi cnoBa: undppoBe OCBITHE cepenoBuLLle, LnudpoBa TpaHCHOpMaLLF, iHHOBALIHA AiSNbHICTb, ManbyTHI MaricTpu
3 iHXeHepii nporpamHoro 3abeaneyeHHs, UMbPOBI TexHONOTrIT, NpodeciiHa niaroToska, 3akiagn BULOI OCBITK.

INTRODUCTION

The problem formulation. In the context of the digital transformation of society, the rapid development of
information and communication technologies, the widespread adoption of artificial intelligence technologies, and the
modernization of the higher education system, the issue of preparing future Master’s students in Software Engineering
who are capable of innovative activity, developing digital software products, and rapidly adapting to the dynamic
changes of the digital economy has become increasingly relevant.

The Ministry of Education and Science of Ukraine defines the digital transformation of education as a systemic
process of developing a modern digital ecosystem that encompasses the creation of a secure digital educational
environment, digital infrastructure, the implementation of innovative digital services, the development of digital
competence among participants in the educational process, and the automation of educational and managerial
processes (Digital Transformation of Education and Science). As practice demonstrates, the modern labour market
requires highly qualified specialists who possess not only professional knowledge and skills in software engineering
but also the ability for critical and creative thinking, teamwork, project-based activity, continuous professional
development, and the implementation of innovations. At the same time, the implementation of these requirements
in the higher education system is accompanied by a number of challenges that give rise to contradictions between:
the increasing demands of the IT labour market for specialists capable of innovative activity and the insufficient
use of the potential of the digital educational environment of higher education institutions; the rapid development
of digital technologies and their insufficient integration into the professional training of future Master’s students in
Software Engineering; the considerable potential of the digital educational environment and the insufficient theoretical
substantiation of its implementation in the professional training of future Master’s students in Software Engineering.

In our opinion, addressing these contradictions is directly related to the effective utilization of the potential of
the digital educational environment of a higher education institution as a strategic resource for professional training,
ensuring the integration of digital technologies, educational innovations, and practice-oriented learning, thereby
creating conditions for developing the readiness of future Master’s students in Software Engineering for innovative
activity in the context of the digital transformation of society.

Analysis of recent research and publications. An analysis of scientific studies indicates that the issue of the
digital transformation of higher education and the development of the digital educational environment of higher
education institutions is one of the priority areas of pedagogical research. The issues of the formation and development
of the digital educational environment of higher education institutions have been examined in the works of Ukrainian
scholars V. Bykov and O. Burov (Bykov, V., Burov, O., 2021, pp. 11-22), L. Kartashova and T. Burlaienko (Kartashova,
L. A., Burlaienko, T. I., 2026, pp. 212-221), A. Striuk (Striuk, A. M., 2023, pp. 168-186), O. Tsiuniak (Tsiuniak, O. P.,
2021) and others.

The issues of the digital transformation of universities, the use of digital infrastructure to support innovative activity,
and the implementation of modern educational technologies have also been investigated by foreign researchers,
including S. Malcolm, D. Steen, and D. Battersby (Malcolm, S., Steen, D., Battersby, D., 2025), as well as M. Ferrari,
S. Allan, C. Arnold, D. Eleftheriadis, M. Blvarez-Jimiinez, A. . Gumley, and J. F. Gleeson (Ferrari, M., et al., 2022).
These researchers substantiate the theoretical and methodological foundations for creating a digital educational
environment, identify its functional capabilities, structural components, and pedagogical potential, and demonstrate
that the effective integration of digital technologies contributes to improving the quality of professional training,
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developing digital competence, innovative thinking, and the readiness of higher education students for activity in the
context of the digital transformation of society.

Despite the considerable number of scientific studies devoted to the use of digital technologies in professional
training and the development of digital competencies, the potential of the digital educational environment of a higher
education institution as a factor in preparing future Master’s students in Software Engineering for innovative activity
remains insufficiently investigated.

THE AIM AND RESEARCH TASKS

The aim of the study is to substantiate the potential of the digital educational environment and to determine its
functional capabilities in preparing future Master’s students in Software Engineering for innovative activity.

RESEARCH METHODS

Theoretical methods — analysis, synthesis, comparison, generalization, and systematization of scientific literature
and regulatory documents; structural-functional analysis — to determine the functions of the digital educational
environment; modelling and generalization — to develop the author's matrix for implementing the potential of the
digital educational environment of a higher education institution.

RESULTS OF THE RESEARCH

Currently, the digital transformation of higher education has become one of the key priorities of the national
educational policy and the institutional development of universities. Under these conditions, the priority task of
higher education institutions is to create a digital educational environment that not only provides access to modern
digital resources and technologies but also promotes the development of an innovative educational space in which
educational, research, project-based, and practical activities are integrated.

In the international scientific literature, the digital educational environment is increasingly viewed as a strategic
resource for preparing competitive professionals. In particular, S. Malcolm, D. Steen, and D. Battersby consider the
university as a digital ecosystem that integrates digital infrastructure, educational platforms, information services,
analytical tools, artificial intelligence technologies, and all participants in the educational process into a unified
digital space. According to the researchers, such integration ensures the interaction of educational, research, and
managerial activities, enhances the university's adaptability to technological changes, promotes the development of
an innovation culture, and fosters the readiness of higher education students for professional activity in the context
of digitalization. The researchers emphasize that the digital ecosystem is an important factor in the development of
higher education institutions, provides personalized learning, supports interdisciplinary interaction and project-based
activity, and creates favourable conditions for the development of professional and innovative competencies of future
specialists (Malcolm, S., Steen, D., Battersby, D., 2025).

A group of authors (M. Ferrari, S. Allan, C. Arnold, D. Eleftheriadis, M. Blvarez-Jimiinez, A. Gumley, and J.
Gleeson) investigates the effectiveness of digital interventions used in the university environment to support students’
psychological well-being. The scholars demonstrate that digital platforms, mobile applications, online programmes,
and other digital services create conditions for a more personalized educational environment. The researchers
emphasize that digital technologies should be regarded as an integral component of the university ecosystem, which
provides student support, contributes to successful learning, and improves the quality of the educational process
(Ferrari, M., et al., 2022).

The issues related to the development of the digital educational environment also occupy an important place in the
research of Ukrainian scholars. In particular, O. Tsiuniak considers the digital educational environment as an integrated
system of digital resources, services, technologies, and pedagogical conditions that ensures effective interaction
among all participants in the educational process, promotes the development of digital competence, readiness for
lifelong learning, creative problem-solving in professional activities, and innovative activity (Tsiuniak, O., 2021). L.
Kartashova and T. Burlaienko argue that the digital educational environment of a higher education institution is a holistic,
multi-component system that integrates digital infrastructure, information resources, software and technological tools,
digital services, and pedagogical technologies to ensure effective interaction among all participants in the educational
process. In particular, they include learning management systems (LMS): platforms for distance learning (Moodle,
Google Classroom, Blackboard); digital learning resources: electronic textbooks, video lectures, interactive tasks,
simulation models, and other educational materials available in digital format; communication and collaboration tools:
means for synchronous and asynchronous interaction (BigBlueButton, Zoom, Microsoft Teams), chats, and forums
that facilitate information exchange, question posing, and collaborative work among participants in the educational
process; analytical tools: systems designed for collecting, processing, and analysing data on the dynamics of the
educational process; mobile applications: tools that provide learners with remote access to educational materials
and assignments via personal mobile devices. The scholars emphasize that such an environment should be based
on the principles of openness, adaptability, security, and student-centredness, ensuring personalized learning, the
development of digital competencies, support for innovative activity, and the improvement of the quality of higher
education (Kartashova, L., Burlaienko, T., 2026, pp. 212-221). According to O. Semenoh and O. Tsiuniak, one of the
priority directions of the digital transformation of universities is the systematic implementation of artificial intelligence
technologies based on international standards and internal institutional policies. The authors argue that this approach
contributes to the development of the digital educational environment, the improvement of the educational process,
the formation of digital culture, and the readiness of higher education students for innovative professional activity
(Semenoh, 0., Tsiuniak, O., 2026, pp. 198-208).

155



MOUNTAIN SCHOOL OF UKRAINIAN CARPATY Ne 34 (2026)
https://journals.pnu.edu.ua/ ISSN: 1994-4845 (Printed) 2415-7147 (Online)

§ :;‘

The scientific works of O. Hudovsek and N. Kandyba substantiate that the effectiveness of the digital educational
environment is ensured by a set of pedagogical conditions, among which the integration of digital services into the
educational process, the development of media competence, and the use of innovative educational strategies are of
particular importance (Hudovsek, O., Kandyba, N., 2025, pp. 84-88). Sharing the authors’ position, we believe that
the implementation of these conditions is an important prerequisite for preparing future Master’s students in Software
Engineering for innovative activity. According to V. Bykov and O. Burov, the digital learning environment creates
the prerequisites for the transition to a new model of professional training, in which the learner acts as an active
participant in the educational process, capable of effectively using digital technologies to solve professional tasks
(Bykov, V., Burov, O., 2021, pp. 11-22).

Of particular scientific interest are the works of A. Striuk, who argues that the use of cloud-based learning tools
in the training of Software Engineering specialists ensures the mobility of the educational process, supports project-
based learning, promotes the development of professional competencies, and brings educational activities closer
to the real conditions of the modern IT industry. The author emphasizes that the integration of cloud technologies
influences not only the technological component of education but also the content of the professional training of
future software engineers (Striuk, A., 2023, pp. 168—186).

The generalization of scientific approaches presented in the works of international and Ukrainian scholars provides
grounds for asserting that the potential of the digital educational environment of a higher education institution is an
integral characteristic of the digital ecosystem that reflects the totality of technological, pedagogical, informational,
communicative, and innovative resources and capabilities aimed at ensuring high-quality professional training of future
Master’s students in Software Engineering. We consider such an environment as a holistic pedagogical ecosystem
that integrates digital educational resources, learning management systems, cloud services, collaborative software
development tools, virtual laboratories, artificial intelligence technologies, and digital communication tools into a unified
educational space. Its potential is realized through creating conditions for personalized learning, the development
of research, project-based, and entrepreneurial activities, the formation of professional, digital, and innovative
competencies, digital culture, innovative thinking, professional mobility, and the readiness of future Master’s students
in Software Engineering to design, develop, implement, evaluate, and commercialize innovative digital products in
accordance with the contemporary challenges of digital transformation.

It is advisable to distinguish the following components of the digital educational environment of a higher education
institution: technological (digital infrastructure, LMS, cloud services, code repositories, DevOps platforms); educational
(digital content, adaptive learning, personalized learning pathways); innovative (the use of artificial intelligence
technologies, project-based learning, startup culture); communicative (digital interaction among higher education
students, academic staff, and IT companies); analytical (Learning Analytics, monitoring of learning achievements,
digital portfolios); and security (cybersecurity, academic integrity, and digital ethics).

We believe that the potential of the digital educational environment is realized through a set of interrelated
functions: educational, innovative, integrative, adaptive, and prognostic, the synergy of which ensures the preparation
of future Master’s students in Software Engineering for innovative activity (Fig. 1).

Predictive Function Educational Function
S 2

* Analysis * Teaching

* Forecasting . | * Assessment
e .
./-\,

Potentlal

\
Adaptive Function | . ... LS f the Dlglta ______ Innovative Function
Educational g <
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* Implementation

. Flex1b|I|ty
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-,

+ Collaboration

* Knowledge Sharing |

Fig. 1. The potential of the university digital educational environment in preparing
future Master’s students in Software Engineering for innovative activity

Let us consider these functions in greater detalil.

The educational function consists in creating conditions for the development of the professional competencies of
future Master’s students in Software Engineering through the integration of digital educational resources, learning
management systems, virtual laboratories, and specialized software. The digital educational environment provides
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access to electronic courses, interactive learning materials, automated assessment, feedback tools, and collaborative
software project development, making it possible to organize a continuous educational process, combine theoretical
training with practical experience, and develop independent learning skills. For example, at Yuriy Fedkovych Chernivtsi
National University (https://surl.li/ilirmq), a digital infrastructure operates that includes the Moodle platform, an
electronic repository, and other university electronic services, providing access to learning materials, laboratory and
project assignments, testing, and communication between academic staff and higher education students.

One example of the practical implementation of the potential of the digital educational environment is the Student
Portal of Yuriy Fedkovych Chernivtsi National University (https://surl.li/obxafr). This digital service provides higher
education students with centralized access to an electronic grade book, an individual study plan, class and examination
schedules, an interactive map of the university buildings, reference information, and technical support services. In
addition, the developers plan to expand its functionality by introducing a loyalty module with bonuses for active students,
online course selection, a feedback system, and personalized analytical dashboards. A mobile application of the portal
is also under development. For future Master’s students in Software Engineering, such a digital ecosystem not only
creates comfortable conditions for learning but also demonstrates practical approaches to the design, integration, and
operation of modern information systems, thereby fostering readiness to develop innovative digital products.

The innovative function is aimed at developing the ability of future Master’s students to create new digital
products, use modern software engineering technologies, and participate in the development of innovative projects.
The implementation of this function involves the integration of artificial intelligence technologies, DevOps approaches,
software development automation tools, cloud technologies, and project-based learning.

The integrative function ensures interaction between the university and employers, IT companies, professional
communities, and digital platforms. Its implementation creates opportunities for students to participate in joint
projects, complete internships, work on real-world cases, and use professional digital services and academic licenses
for modern software. Such interaction contributes to aligning the content of professional training with the needs
of the IT industry and developing competencies demanded by employers. In particular, the development plan of
the Department of Computer Systems Software at Yuriy Fedkovych Chernivtsi National University provides for the
expansion of the use of Microsoft Azure for Education, GitHub Education, the modern educational platforms Moodle
and Google Classroom, as well as strengthening cooperation with software developers (Development Plan of the
Department of Computer Systems Software for 2025-2029).

The adaptive function ensures the personalization of the educational process, the development of individual
learning pathways, the differentiation of learning tasks, and flexible access to digital resources regardless of the
learners’ location. Through digital platforms, students can independently plan the pace of their learning, receive
prompt feedback, develop their own electronic portfolios, and carry out self-assessment of learning outcomes.

The prognostic function is aimed at preparing specialists in accordance with the development trends of the digital
economy and the labour market. Its essence lies in the timely updating of the content of educational and professional
programmes and the integration of modern software engineering technologies, artificial intelligence, data analytics,
cybersecurity, and cloud computing into the professional training of future Master’s students in Software Engineering.

To provide a comprehensive representation of the potential of the digital educational environment of a higher
education institution, we consider it appropriate to present it in the form of a matrix (Table 1), which reflects the
relationship between its main functions, the means of their implementation, and the expected outcomes of the
professional training of future Master’s students in Software Engineering for innovative activity.

Table 1

Matrix for Implementing the Potential of the Digital Educational Environment of a Higher Education
Institution in Preparing Future Master’s Students in Software Engineering for Innovative Activity

Function of the
Digital Educational Implementation Tools and Means Expected Outcome
Environment

Educational Moodle LMS, digital courses, virtual Intensification of the educational process,
laboratories enhancement of independent learning, development
of the professional competencies of future Master’s
students in Software Engineering

Innovative GitHub, GitLab, GitHub Copilot, Development of creativity, project-based thinking,
ChatGPT, hackathons, startup projects | and readiness for innovative activity
Integrative Partnerships with IT companies, dual Integration of education, research, and practice;
education, international projects practical readiness for professional and innovative
activity
Adaptive Learning Analytics, adaptive platforms, | Individualization of learning and professional
personalized learning pathways development in accordance with labour market
needs
Prognostic Analysis of IT market trends, foresight | Orientation toward future competencies and
studies, digital analytics competitiveness
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The proposed matrix confirms that the effectiveness of the digital educational environment is determined not by
individual digital tools or technologies but by their comprehensive integration into the educational process, which
ensures the preparation of future Master’s students for solving complex professional tasks, carrying out innovative
activities, and successfully adapting to the dynamic changes of the digital economy.

CONCLUSIONS AND PROSPECTS OF FURTHER RESEARCH

The conducted study has confirmed that the potential of the digital educational environment of a higher education
institution is an important factor in preparing future Master’s students in Software Engineering for innovative activity.
Its effective utilization ensures the integration of the educational, research, and practical components of professional
training, creates conditions for the development of professional, digital, and innovative competencies, fosters
digital culture, critical and creative thinking, and develops the ability for teamwork, project-based activity, and the
development of digital software products.

We believe that the digital educational environment of a higher education institution is an important pedagogical
resource that ensures personalized learning, enhances the independent and research activities of higher education
students, promotes their professional mobility, readiness for lifelong learning, and effective activity in the context of
the digital transformation of society.

We see prospects for further research in determining the criteria, indicators, and levels of the readiness of future
Master’s students in Software Engineering for innovative activity in the context of the digital educational environment
of a higher education institution.
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