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INFORMATION AND COMMUNICATION TECHNOLOGIES AS A FACTOR IN
ENHANCING THE EFFECTIVENESS OF THE EDUCATIONAL PROCESS

The article examines the impact of information and communication technologies (ICT) on the
educational and cognitive competence of a teacher as well as on learning efficiency. It analyzes
how modern digital tools contribute to the improvement of pedagogical skills and the development
of cognitive skills and critical thinking of cadets. The main aspects of the ICT use in the educational
process are identified. Particular attention is paid to the advantages and challenges of introducing
technologies into the educational process, namely the use of electronic textbooks, online courses,
virtual laboratories and interactive platforms. Ways are proposed to optimize the use of ICT to
increase the effectiveness of learning and develop the competencies of future specialists.

The role of ICT in the transformation of traditional approaches to teaching is analyzed, which
allows the formation of a new model of interaction between teachers and cadets. The importance of
forming the information and communication competence of a teacher as an integral part of his/her
professional development is revealed. The article outlines how the introduction of ICT contributes
to the individualization and differentiation of the educational process, provides access to quality
educational content, and creates conditions for independent, research, and project activities of
cadets.

The article discusses practical examples of integrating digital tools into the educational
process, including the use of cloud services, testing platforms, educational blogs, and videos. It is
noted that the effective use of ICT requires appropriate training of teachers, methodological
support and development of digital culture in the educational environment. The author also
emphasizes the need to develop cadets' information literacy and skills for the safe and responsible
use of digital resources.

Thus, it is substantiated that ICTs are a powerful factor in the modernization of education,
which not only increases the efficiency of the educational process, but also ensures the training of
competitive specialists capable of critical thinking, creativity and continuous self-development.

Key words: information and communication technologies;, educational and cognitive
competence, digital education; interactive learning, online resources.

Introduction. Modern education is undergoing significant transformations due
to the development of ICT [1, p. 145]. The use of digital tools is becoming not only
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an auxiliary learning tool, but also an integral part of the educational process. The
formation of educational, cognitive and research competence of higher education
cadets requires new approaches to the organization of the educational environment
based on the integration of ICT. At the same time, there is a problem of effective
implementation of such technologies to achieve quality results [2].

The issue of using ICT in the educational process has been studied by many
scholars. The works of V. Bykov, N. Morse and others who consider the
methodological aspects of digital learning are noted [3—6]. However, a number of
aspects, such as the problems of adaptation to work with ICT and methods of
professional development, remain insufficiently studied.

ICTs significantly enhance the quality of the learning process by developing
pedagogical skills and fostering cadet autonomy through personalized educational
resources. They promote creative thinking, motivation, and communication. Digital
platforms, online courses, and simulations support interactive, two-way knowledge
exchange, especially in distance and blended learning. However, successful ICT
integration requires not only technical infrastructure but also methodological
frameworks [7, p. 212].

Key digital resources include open-access libraries (e.g., Google Scholar, BASE,
arXiv, Vernadsky Library) and educational platforms (Coursera, Prometheus, EdX,
Udemy), which offer flexible, self-paced learning and certification. A notable tool is
MOODLE, an open-source platform facilitating interactive teaching via modules,
forums, and assessment tools, enhancing communication and learning quality [8].

Analysis of relevant research. In the conditions of digitalization of all aspects
of life in modern society, a new economic, cultural, social, scientific, educational
reality is created for its members, which determines the importance of the readiness
of each individual for successful personal and professional self-realization in this
fundamentally new reality. In such a situation, the higher education system is
entrusted with an important mission to ensure the successful transition of humanity to
the digital era, which implies the need to make appropriate changes to the processes
of organization and implementation of cadet training processes. As a response to
current requests from the state, various digital technologies are being actively
introduced in higher education today, which significantly expand the didactic
capabilities of all participants in the educational process by transforming classroom
contact learning into an open virtual space of rooms, libraries, laboratories. In turn,
the digitalization of higher education requires the creation of an appropriate
environment that encourages learning subjects to act in conditions of
multifacetedness and lack of certainty in many situations [4, p. 26].

Thus, under the concept of «digital educational environment» scientists
understand: a structured set of various technologies and means of communication that
are based on uniform educational and technological standards and provide free access
to participants in the educational process to digital tools to support their cooperation;
a set of digital educational tools, resources and technologies that ensure an effective
educational process in the conditions of digitalization (O. Kuzminska [9, p. 25]); a set
of organizational and pedagogical conditions for training applicants that contribute to
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the formation of motivation for self-education and self-development and constitute a
key block in the formation of professional readiness of future specialists through
information resources and services (O. Mikhalova, O.Morozov) [10, p.37].
According to the conclusions of scientists Kavats O., Hnatushenko V.,
Kibukevych Y., Kavats Y., the new generation digital educational environment is a
virtual reality that combines the latest generation of educational resources, acquiring
today the format of a digital platform to which all participants in the educational
process have access [11, p. 59]. As Ovcharuk O. notes, the specified environment
combines programs, educational services and educational process management tools,
which makes it possible to comprehensively implement such important functions as:
drawing up a work schedule for all participants in educational interaction, selecting
and presenting the necessary information, managing the received data, conducting
analytics on the course and results of learning (including through testing), using
multimedia in work, selecting and implementing tools for collaboration and
communication, as well as tools for exchanging materials and supporting learning
[12, p. 271].

The purpose of the article is to analyze the impact of ICTs on the formation of
educational and cognitive competence of pedagogical activity, as well as to identify
key areas for optimizing their use in the educational process.

Research methods. The study employed a combination of general scientific and
pedagogical methods to analyze the impact of ICTs on the educational process.
Theoretical methods included analysis, synthesis, comparison, and generalization of
scientific sources on ICT use in education. Empirical methods were implemented
through a pedagogical experiment aimed at evaluating the effectiveness of ICT-based
learning compared to traditional methods.

The experiment was carried out in three stages: organizational-preparatory,
formative (including the diagnostic, formative, and control sub-stages), and analytical-
summarizing. Two groups of cadets were selected: a control group, taught using
traditional methods (lectures, seminars, printed textbooks), and an experimental group,
where learning was based on the MOODLE digital platform and other ICT tools.

Data collection tools included entrance tests, formative assessments, and final
evaluations to track the dynamics of knowledge acquisition. The effectiveness of ICT
integration was measured through statistical comparison of learning outcomes
between the two groups, using formulas to calculate qualitative indicators of
knowledge growth and the effectiveness coefficient. This quantitative approach
allowed for evidence-based conclusions regarding the pedagogical value of ICT
implementation.

Results. The author's team, together with the teaching staff of the Department of
Electromechanics and Electronics of the National Army Academy, conducted a
pedagogical experiment that allowed to analyze and confirm the impact of ICT on the
quality of the educational process. The comparative method was used to study the
quality of learning in two groups, one of which is experimental and the other control.
In the control group, classes are conducted using the traditional methodological
approach, which is aimed at the gradual formation of mental actions that form an
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inseparable, unified integrity. This method involves classroom training with lectures
and laboratory classes using the classical method.

In the experimental group, the work is carried out using a creative approach,
which involves the introduction of a new experimental factor into the educational
process, namely the use of the MOODLE information and learning environment as a
single open learning management system that helps to solve pedagogical problems
where individual learning opportunities are provided for self-movement, self-growth
and, ultimately, self-realization of their capabilities.

The pedagogical experiment took place in three stages:

— organizational and preparatory;

— the formative (including diagnostic, formative, and control sub-stages);

— the analytical-summarizing.

The research stage involved determining the initial level of knowledge of the
experimental (E) and control (C) groups of applicants through the entrance test. The
statistical distribution of assessments of initial knowledge of both groups is shown in
Figure 1 (a, b).
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Figure 1. Statistical distribution of initial knowledge scores
in the experimental (a) and control (b) groups.

The groups that showed the closest qualitative indicator of initial knowledge
were selected: P. = 3.68; P. = 3.59.

The increase in knowledge, skills or abilities (E) in the experimental (D.) and
control (D) groups is determined by the difference in the quality indicators of residual
knowledge of the experimental (K¢) and control (K) groups and the quality indicator of
initial knowledge P, and P, respectively, according to formulas 1and 2, where

D. =K. P, (1)
D. =K. - P, 2)

The effectiveness of the experimental factor is calculated by formula (3)

E = D¢ — D, 3)

The indicator E shows the impact of the new factor on the learning process or its
effectiveness in comparison with any other factor. When P, = P, then D, = K. and
D. = K, respectively.

If cadets have no prior knowledge about the phenomenon under study or this
knowledge is the same in the control and experimental classes, then the comparative
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effectiveness of the factor can be found using formula 4. According to it, efficiency is
defined as the difference between the average final level of knowledge of the
experimental class and the average final level of the control class.

E= Ke - Kc (4)

The essence of the experimental factor was the organization of cadet-centered
learning using different types of information resources and the use of the MOODLE
platform. This approach helps to expand the autonomy of the cadet through the
rational use of time, creating opportunities for flexible learning paths, and stimulates
independent work.

This learning model is aimed at expansion the autonomy of cadets by creating
opportunities for flexible learning paths, which stimulates the independent work of
higher education cadets, supports the introduction of innovative pedagogical
technologies and creates an atmosphere of mutual respect and understanding between
cadets and teachers.

The curriculum of the discipline provides for various types of classes, which are
accompanied by educational and methodological multimedia materials (presentations,
educational films, and online video resources). At the same time, the «Forumy
resource is provided for constant communication with the teacher and the group, as
well as clarification of unclear issues. Such information support allows the applicant
to receive organizational and advisory support in order to implement their individual
educational trajectories. To familiarize yourself with the methodology of laboratory
work, an electronic manual is provided, with a video methodology for performing
laboratory work, which provides visualization of laboratory experiments. There is
also an independent work of the applicant as a result of which applicants must
complete a test.

The platform provides control over the implementation of each type of lesson,
which is monitored by the teacher and cadets. This ensures quality control of the
educational process, as well as the implementation of the procedure for preventing
academic dishonesty at all stages of the educational process.

At the end of the training, a final control (differentiated test) is conducted as the
final result of the educational activity. The resource provides for a room with video
communication, where cadets have the opportunity to communicate directly with the
teacher via video conference. The same video conferences are provided for each
class, for communication and information support of cadets. Such an organizational
approach allows us to provide support at all stages of training.

In particular, to provide feedback between the participants of the educational
process, it is proposed to conduct a «feedback» by creating a buzz form using the
QR-code link. This approach ensures the implementation and maintenance of
effective communication between the participants of educational activities (teacher-
cadet). It allows the teacher to understand what needs to be improved and changed
without external pressure or negative evaluation and to get real thoughts and ideas.
An example of feedback communication through a Google forms.

Based on the scores received by members of both groups based on the results of
studying the discipline, we obtained the distribution of scores presented in Figure
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2. According to the results of the control measure, the learning outcome (K) was
determined by calculating the qualitative indicator of residual knowledge of the
experimental and control groups K.= 4.4 and K, = 3.85, respectively.
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Figure 2. Statistical distribution of residual knowledge scores in the experimental (a)
and control (b) groups

From the results obtained, the increase in knowledge, skills or abilities (D. and
D.), respectively, was determined:

D.=K¢-P.=4.4-3.68=0.72

D.=K;—P.=3.85-3.59=0.26

According to the results of the experiment, the effectiveness of the experimental
factor was determined:

E =0,72-0,26= 0,46

Considering the above results, it was found that ICT has a positive impact on
learning, which contributes to increasing the efficiency of the educational process.

Conclusions. The study has shown the positive impact of information and
communication technologies on the educational process. It has been established that
ICTs have significant potential for improving the quality of education and play an
important role in the modern educational process and contribute to the development
of cadet independence, increase interest and cognitive activity, and form skills for
independent learning. Interactive learning tools, multimedia resources and online
platforms make the educational process more flexible, accessible and effective, and
also allow educators to effectively develop critical thinking and improve their
communication skills. Therefore, the effective use of ICT contributes to the creation
of a dynamic, interactive and effective learning environment that meets the needs of
modern learning.

Further research is seen in developing, implementing and integration of digital
technologies is not only a tool for diversifying teaching methods, but also a means of
professional growth in the activities of a teacher. It is important that teachers
constantly improve their ICT competencies, focusing on modern educational
challenges.
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IndopmaniiiHo-komMyHiKkaniliHi TeXHOJIOTII IK YUHHUK NMiABUIIeHHS e)eKTUBHOCTI
OCBITHBOI'0 MpoIECY

YV cmammi pozenanymo enaus inghopmayitino-xomynixayiunux mexnonoeiu (IKT) na
HABYANbHO-NI3ZHABANLHY KOMNEeMeHmMHHICMb ma egenmusHicms Hasuanus. Ilposedeno amaniz ma
8CMAHOBIEHO OYIHKY BNIUBY CYUACHUX YUDPOBUX MEXHONIO02IU U000 YOOCKOHANEHH Neda2ociyHol
MaticmepHocmi ma po36UMKY KOSHIMUGHUX HABUYOK | KPUMUYHO20 MUCTIEHHs 3000Y8a4ie oceimu.
Busnaueno knouosi acnekmu suxopucmanusi IKT 6 oceimubomy npoyeci. 3anponono8ano winsaxu
onmumizayii eukopucmanna IKT 0Ona niosuwenns egpekmuenocmi HABYAHHA MA PO3GUMKY
KoMnemenmHnocmet MauOymuix gaxisyis.

3oiticneno ananiz poni IKT y mpancgopmayii mpaduyitinux nioxoodie 00 HaguawHs, wo 0ae
3mo2y ghopmysamu HO8Y MOOenb 83aEMO0ii Midic uumenem i 3000ysauamu oceimu. OKpecieHo, sK
enpogaoddicennss IKT cnpusie inousioyanizayii ma ougepenyiayii HaguaIbHO20 npoyecy, 3abe3neuye
docmyn 00 AKICHO20 OCBIMHbLO20 KOHMEHMY, a4 MAKON}C CMBOPIE YMOBU Ol CAMOCMIUHOL,
0oCniOHUYbKoi ma npoekmuoi  disibHocmi  3000y6auie  ocgimu. Qo6rpynmosano, wo IKT
BUCMYNAIOMb NOMYHCHUM YUHHUKOM MOOEpHI3ayii 0ceimu, AKull He auuie nio8uwye eqheKmueHicmo
HABYAIbHO20 npoyecy, a U 3a0e3neuye nio20moeKy KOHKYPEHMOCNPOMONCHUX haxieyie, 30amHux
00 KpUMUYHO20 MUCIEHHS, MEOPUOCMI ma HNOCMINHO020 CcamMopo3sumky. Buaenreno, wo
BUKOPUCIMAHHS MAKUX YUDPOBUX THCMPYMEHMIB, AK 6i0eoKoHpepenyii, onnaun-mecmu, gopymu,
CNeKMPOHHI  NIOPYUHUKU MA THMEPAKMueHi 1abopamopii cnpusc nioSUWeHHI0 MOmueayii,
NOKPAWEHHIO  83A€MOO0II  MIdC YUACHUKAMU OCBIMHbO20 Npoyecy ma pO36UMKY HABUYOK
camocmitHoi pobomu.

Haykosa nosusna nonsieae y KinbKiCHil OYiHYi pe3yibmamueHoCmi UKOPUCMAHHS YUDPOBUX
OCBIMHIX MEXHONO02I Mma 008edeHHI iX epekmusHocmi y cucmemi 8UWoi GilICbKOBOI 0C8imu.
Ilpakmuyne 3HauenHs pobOMU NONAAE Y CMAMUCMUYHIL 00pobYi pe3yrbmamis 6xioHo2o ma
NIOCYMKOB020 KOHMPONIO 3HAHb, 6BUSHAYEHHS Npupocmy V AKOCMI 3AC80EHUX 3HAHb MA
ehekmueHoCmi 8NPOBAOIHCEHHS MAKUX MEXHONO02IU Y HABUATLHULL NPOYeC.

Ilepcnekmusu nooanbuux 00CAiONHCeHb NO8 SA3aHI 3 PO3POOJIEHHAM epeKMUSHUX cmpameeii
yugposoi. mpancgopmayii oceimu ma CMEOPEHHAM 3dA2ANbHOI MoOeli opeanizayii Yu@dposoco
HABYAIbHO20 Cepedosulya.

Kniouosi cnoea: inpopmayitino-KoMyHIiKayitini  MexXHON02Il;,  HABYANLHO-NIZHABAILHA
KomMnemenmHicmy, yughposa oceima, iHmepakmusHe HA8UAHHS, OHILANH-PECYPCU.
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