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The use of modern technologies to enhance the quality of teaching at
higher education institutions
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Abstract

Currently, state-of-the-art technologies
contribute to the development of the educational
process, which entails the search for new
approaches to providing information. The
purpose of the study is to identify the
effectiveness of using modern technologies to
enhance the learning performance in higher
education institutions. Attaining the said goal
became possible due to calculating the variation
coefficient of, the obtained level of knowledge,
the Student coefficient as well as the direct
standardization method. It was found that the
greatest advantage of using modern technologies
is the possibility of combining distance and in-
class learning. However, the disadvantage is the
difficulty of identifying the relevant technologies
according to the training program. The
elaborated mechanisms for ensuring the learning
process were implemented with the help of
Blackboard, CourseCraft, Trello, EdApp,
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AHoTanisn

CyuacHi  TEXHOJIOTII  CIPHSIOTH  PO3BUTKY
HAaBYAJIBHOT'O MPOLIECY, IO OB’ A3aHO 3 TIOLIYKOM
HOBHMX WIAXOMIB A0 Toaaui iHdopmamii. Mera
poOOTH TONSATae y BUSBICHHI pe3ylbTAaTHBHOCTI
BiJl BHKOPHCTAaHHS CyYaCHHUX TEXHOJIOTiH uIs
MIBUIIEHHS SKOCTI OCBITH Yy BHIIINA IIKOJI.
JIOCATHEHHST METH CTal0 MOJJIMBHM 3aBISKU
pO3paxyHKy KoedilieHTiB Bapialii, OTpHMaHOTO
piBHsA 3HaHb, CTBIOJEHTAa Ta MPSAMOTO METOIY
cranmaprtu3aiii. BcTaHOBIEHO, MO0 HAHOUTIBIION
MepeBarol0 BiJl BUKOPUCTAHHS TEXHOJOTIH €
MOXJIMBICTh KOMOIHYBaHHSI JUCTaHLIHHOTO W
ayJMTOpHOr0 HaB4aHHs. Hemonmik mnomsrae vy
CKJIATHOCTI1 3HAXOKCHHS XapaKTepHUX
TEXHOJIOTIH BIIIOBIHO 10 MPOrpaMH HaBYaHHSI.
Po3pobneni  mexaHismMu  [miss  3a0e3medeHHs
mpouecy HaB4YaHHS Oyiu  peaji3oBaHi 3a
noromoroto mporpam Blackboard, CourseCraft,
Trello, EdApp, Scheduler Maker. BcranosneHo,
10 cepel CTYACHTIB, sIKi BUBYAIM TEIaroriky Ta
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Scheduler Maker software. It was established
that among students who studied pedagogy and
primary school methods (group 1), a high level
of knowledge was attained with 71%. Students of
group 2, who studied English, achieved a high
level with 65% of students. The practical
implications of the study lie in the improvement
of the learning process at higher education
institutions drawing on the use of modern
technologies. Prospects for research may be
related to comparing the effectiveness of
programs used to provide learning with a
traditional learning approach.

Keywords: digital technologies, comprehensive
training, educational materials, level of
knowledge.

Introduction

The training of specialists in higher educational
institutions draws on European and national
standards and is aimed at identifying innovative
approaches in teaching and learning. The
implementation of new training programs can be
attained entailing the state-of-the-art
technologies (Lousd & Lousd, 2023). Modern
technologies contribute not only to the
educational process, but also to the development
of students' creative skills, which substantiates
the relevance of the chosen topic.

Enhancing the quality of education drawing on
digital technologies can be realized as a result of
studying and consolidating educational material,
assessing the level of knowledge. Moeover,
digital technologies can be used to organize the
educational process, drafting the class schedule
(Cho et al., 2020). Multimedia programs,
software, access to electronic libraries can be
presented in the educational process (offline and
online). A variety of multimedia technologies
contribute to the effectiveness of communicating
the information, which may vary in content and
form (Al-Rahmi et al., 2022a). Multimedia
technologies (whiteboards, projectors, etc.)
contribute to the wvisual perception of
information, which facilitates the process of
memorization. The software aims to use
specialized applications that facilitate the
learning of theoretical and practical material
(Cheah et al.,, 2019). Access to electronic
libraries facilitates the study of scientific
information from various sources and helps solve
problems based on world experience.

Ensuring a continuous learning process relying
on digital technologies is aimed at a more
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METOMUKY To4aTKoBOi Imkoau (rpyma Nel),
BHUCOKMI piBEHb 3HaHb OYyB IOCSTHYTHH cepen
71%. Crynentn rpynu N2, ski BUBYAIM
aHTIIICHKY MOBY, BUCOKOTO PIiBHSI JOCSITIIN Cepen
65% crynentiB. [IpakThuuHe 3HaueHHsS pPOOOTH
HOJISITa€ 'y BJIOCKOHAJICHHI INPOLIECY HABYaHHS Y
BUIIIH IIKOJNI B  pe3yjibTaTi 3acTOCYBaHHA
Cy4YacCHHUX TEXHOJIOTIH. IIepcnexTuBu
MOCTIDKCHHS ~ MOXYTh OyTH TIOB’s3aHi 3
MOPIBHAHHAM ©(EKTUBHOCTI BUKOPUCTAHHUX JUIS
3a0e3neueHHs] HaBYaHHS [POrpaM 3 TPATUIiiHHIM
IiIX0/I0M HaBYaHHSI.

Kiarw4oBi  ciaosa: uuppoBi  TEXHOIOTII,
KOMIUIEKCHA MiArOTOBKA, HaBYallbHI MaTepiaid,
KOMILIEKCHA ITiATOTOBKA, piBEHb 3HAHB.

detailed study of materials and the enhancement
of cognitive literacy. Beyond all doubt, the
variety of modern technologies helps to find the
most effective ones for displaying the
educational process and its organization for
various categories of students (Lyailya et al.,
2021). Consequently, the educational material
can be communicated in various electronic
formats, which facilitates monitoring the
stydying process. This contributes considerably
to developing students' intellectual potential,
which is reflected in the full assimilation of the
material. Digital facilitate the seamless uptake of
information drawing on the principles of
interactivity, adaptability, individual learning, as
well as group learning (Al-Ansi, 2022). For
example, the LMS Moodle program is aimed at
improving professional skills as a result of
working with educational materials. Also, the
application allows the instuctor to provide an
electronic format for displaying the material.
AICC (Aviation Industry Computer-Based
Training Committee) facilitates the development
of training courses that are relevant to the
curriculum.  The  WorkWize  application
facilitates the display of educational data, which
can be presented in a non-standard form (Suelves
et al., 2022). Conducting an integral learning
process can be ensured with the help of online
platforms (Google Meet, Microsoft Teams),
which enhances communication, creating a
dynamic learning environment (Dahri et al.,
2021). This facilitates the seamless presentation
of information, improving the processes of
remembering  the  information. Digital
technologies give impetus to flexibility of the
educational process, which allows the instructor
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to diversify the methods of providing educational
information.

In recent studies, the issue of using digital
technologies to increase the comprehensive
organization of the educational process is
considered superficially. Emphasis is made on
the benefits of identifying the digital
technologies’ overall effectiveness. The purpose
of the study is to determine the effectiveness of
using modern technologies to enhance the
performance at higher education institutions.

The research objectives include as follows:

— toidentify the advantages and disadvantages
of using modern technologies in higher
education;

— to elaborate mechanisms for improving the
first-year university students’ academic
performance, with the special emphasing on
using modern technologies;

— determine the effectiveness of the developed
mechanisms for improving students’
academic  performance, taking into
consideration the calculation of the direct
standardization method,;

— to determine the academic performance
level on studying the courses of "Pedagogy
and methods of primary education" and
"English".

Literature review

Modern  technologies contribute to the
development of educational models, facilitating
educational reforms. Digital technologies enable
creating index systems for evaluating educational
programs and student satisfaction. Moreover,
digital  technologies contribute to the
development of pedagogical competences, which
is manifested in enhancing the education quality
and allows taking into account the students’
individual capabilities (Diz-Otero et al., 2023).
However, the introduction of digital technologies
in the learning process has not only advantages,
but also disadvantages that teachers face. When
it comes to disadvantages, those may be related
to the lack of teachers’ expertise, which will not
contribute to the use of modern technology
potential. The development of teachers’ digital
skills can be achieved due to the proper use of
interactive learning objects, contributing to the
development of electronic courses. The creation
of elective training courses with the help of
Quality Matters allowed to obtain high
indicators, thus contributing to the enhancement
of professional knowledge (Alibraheim et al.,
2022). In fact, modern digital technologies

www.amazoniainvestiga.info

facilitate the expansion of specialized knowledge
and the broaden possibilities of their professional
application. The TECW program promotes the
learning of a second language, based on
pedagogical training, students streaming,
development of writing skills. That said, with the
help of the program it is also possible to monitor
the quality of tasks, receive constant feedback,
and motivate students. The program enables to
analyze submitted tasks, which affects the
possibility of developing students' knowledge.
Some issues in using TECW are related to
students' reluctance to revise the tasks, to tackle
the difficulties (Zhang et al., 2022).

The COVID-19 pandemic contributed to the
increased use of digital technologies in the
learning process. The use of thematic analysis
made it possible to establish that modern
technologies  significantly  facilitate  the
development of independence and continuous
support. During training, teachers with a low
level of digital literacy may encounter obstacles
that affect the quality of teaching. However, the
adaptation of digital technologies to the
curriculum contributes to the expansion of
opportunities for obtaining a high knowledge
level (Meirovitz et al., 2022). The use of digital
technologies in the educational process should be
based on improving the quality of education,
ensuring  accessibility standards. Modern
technologies contribute to the formation of
innovative thinking and the expansion of access
to education. 92.1% of respondents from
Swinburne University of Technology (out of 136
people) came to the conclusion about the need to
use Google Classroom for professional
development. Google Classroom facilitates the
sharing of learning materials between students
and teachers (Adi Badiozaman et al., 2022). The
implementation of the interactive course "Digital
technologies in teaching foreign languages:
theory,  methodology, application"  was
implemented at Vinnytsia State Pedagogical
University (Ukraine). The course dealt with the
he formation of mixed learning, the possibility of
using flexible electronic forms. In the course of
the study, the potential of technologies grounded
on a combination of quantitative and qualitative
methods was elaborated (Ihnatova et al., 2022)

It should be noted that modern technologies in
the educational process are a motivational
component  that  promotes  professional
development, faculty interaction, and the desire
to succeed. Furthermore, digital technologies
contribute to the learning process organization
and enhance the activation of educational and
cognitive activities. The results of diagnostic
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surveys showed a high level of students’
academic performance (Fursykova et al., 2022).
The development of digital technologies in the
educational process should be connected with the
elaborating teachers’ didactic technological
competences. The solution to this issue can be
provided as a result of teacher training aimed at
improving digital literacy. The process should be
aimed at expanding the possibilities of working
with various modern technological systems that
contribute to learning (Zahorec et al., 2021). The
involvement of modern technologies in the
learning process should be based on an integrated
approach and the involvement of various
approaches. Training should be aimed at
identifying dynamic connections,
multidirectionality, which contributes to the
development of thinking, contributes to the
analysis of the presented information. The
presented processes can be implemented as a
result of applying relevant solutions to address
the tasks (Howard et al., 2021).

The of literary sources revealed that most of the
works highlight the digital technologies’ impact
on the learning process. Problems faced by
teachers while using modern technologies in
education were also identified. Gaps in research
are related to the lack of analysis regarding
various technologies for organizing the learning
process within the conditions of a seperate higher
educational institution.

Methods
Research procedure

According to the research procedure, 4 stages
were planned. The first stage of the research
consisted in identifying the advantages and
disadvantages of digital technologies during
education. This stage aimed at a more detailed
study into the possibilities of modern
technologies in students’ training at higher
educational institutions. The identification of the
most important advantages and disadvantages
became possible as a result of obtaining the data
from the respondents. The submitted data
became the basis for developing the mechanisms
for modern technologies’ application in the
educational process at the high school.

The second stage of the research involved the
elaboration of mechanisms that contribute to the
organization of the educational process in higher
education entailing the wuse of digital
technologies. The mechanisms were aimed at
ensuring the education of first-year students,
since they still lack knowledge in the
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professional field. The development of
mechanisms involved studying the specifics of
more than 250 modern interactive technologies.
Following the elaboration of mechanisms for
improving the educational process, the period of
study of first-year students lasted 3 months
(November 2022 - January 2022).

The third stage of the research was conducted
during the training period and consisted in
determining the most favorable mechanisms of
training with the use of digital technologies. The
results were obtained among two groups of
students, which approach facilitated the
comparison of results among students from
different specialties. Students of group 1 were
enrolled in the course "Pedagogy and methods of
primary education”, students of group 2 in
"English" correspondingly.

The fourth stage of the study provided for
obtaining information on the level of knowledge
of students of groups 1 and 2. The distribution of
results involved obtaining information on the
level of knowledge before the beginning of the
study (2 months of training) and after training (3
months of training). The level of knowledge was
distributed into high, sufficient, medium, low.

Sample formation

The research embraced 148 students from
various  educational  institutions:  Yuriy
Fedkovich Chernivtsi National University,
Chernivtsi branch of the State Scientific
Institution “Institute of Modernization of the
Content of Education”, Prykarpattia National
University named after V. Stefanyk. First-year
students majoring in "Pedagogy and methods of
primary education” (94 students), "English" (54
students) were involved in the study. The
limitation of the student sample was used to test
the effectiveness of incorporating digital
technologies for learning. This is because first-
year students do not have professional
knowledge, but only develop it during the
training process. During the study, students were
divided into two groups according to their
specialization.

Method

To obtain information about the advantages and
disadvantages that may arise when using digital
technologies in education, traditional methods
were used. A relevant method was to use a
comparison between a traditional learning
system and an interactive one. In accordance
with the traditional education system, it was
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envisaged to organize regular education without
the use of modern technologies. The comparison
of these education systems made it possible to
form the advantages and disadvantages of
including modern technologies for professional
training of students. When it comes to the
established data, the most characteristic
advantages and disadvantages were identified
according to the results of the students. The
results from the students were obtained using the
Thurstone scale, which enabled the calculation of
the variation coefficient, which was developed
by the authors:

ky =3 ™

s —anindicator characterizing the deviation from
the established norm;
x —sample value

The development of mechanisms to ensure
digitalization of first-year students' education
consisted in studying the advantages of digital
technologies using the well-known comparison
method. To provide comparative data, more than
250 available digital technologies were selected,
the functionality of which contributed to the
development of mechanisms for providing
education in higher education. Implementation of
training was ensured as a result of uninterrupted
access to the Internet, as well as modern
technologies Blackboard, CourseCraft, Trello,
EdApp, Scheduler Maker. Additional programs
were TalkEn. Cloud (learning the English
language) and Mind42 (to provide training for
students majoring in "Pedagogy and methods of
primary education”.

Obtaining data on the effectiveness of the
learning mechanism according to the students’
data of groups 1 and became possible as a result
of using the Thurstone scale (Zhang et al., 2022).
The collected data contributed to the calculations
of the direct standardization method (Ihnatova et
al., 2022).

n
s="xe, (2)

e

ny — actual conditional value;
n, — conditional expected value;
¢, — standard set value.

In fact, students’ level of knowledge following 3
months of study was obtained by calculating the
coefficient of the obtained knowledge level:

_ Rythy—hyyg

K
3 Ry

®3)
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h.. —grades received for theoretical material;
h,, — grades received for practical skills;

h,, — indicator of mistakes made;

h,, — maximum number of points allowed.

Data analysis

Further, to compare the obtained data on the
effectiveness of the learning mechanism for
students of different groups and the level of
acquired knowledge, the calculation of the
Student's coefficient was used. The performed
calculation contributes to obtaining a statistical
verification of the results, which contributes to a
more thorough investigation. The comparison of
data took place among students of both groups
(group 1 and group 2), which made it possible to
compare the obtained results (Suelves et al.,
2022).

My —-M;

— (4)
m2+m3

Mz, M, — average divergence of elements;
m1, Mz —mean square deviation of the elements.

t =

Data collection

Data collection involved the use of the Thurstone
scale, which contributed to obtaining data on the
advantages and disadvantages of digital
technologies in education. Moreover, the scale
was used to identify the effectiveness of the
developed mechanisms for organizing learning
using digital technologies among students. The
scale provided for marking 0 (no preference) and
1 (given preference), which corresponded to the
preference chosen by the students. Students had
to provide data within 5 hours via email. The
elimination of data falsification became possible
as a result of the use of pre-registration of
electronic  mailboxes of students who
participated in the study.

Ethical criteria

Compliance with the ethical criteria during the
research consisted in compliance with the
provisions of the Guidelines for Research Ethics
in Science and Technology (National Research
Ethics Committee, 2016). In accordance with the
ethical provisions used, the authors confirmed
the novelty of the information and the absence of
plagiarism. The work did not use published
materials, the theoretical material applied in the
introduction, literature review, and discussion
sections was supported by relevant literature
sources.
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Results

The rapid transition to the use of digital
technologies (fully or partially) is connected with
social, economic, political aspects (COVID-19,
war in Ukraine, etc.). Therefore, in the work
among the respondents, it was determined which
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advantages and disadvantages of modern
technologies are the most crucial in the learning
process. These data are necessary to understand
the expansion of the possibilities of use in the
educational process. The calculated data were
obtained using the coefficient of variation
according to formula 1 (Figure 1).
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Figure 1. Advantages and disadvantages of introducing digital technologies into the educational process

Source: Developed by authors

In light of the results obtained from the
respondents, the greatest advantage of using
modern technologies is the possibility of
combining distance and classroom learning. The
process is related to the fact that during
emergencies, training can be provided in an
interrupted mode. Electronic systems contribute
to uninterrupted learning, access to necessary
materials, as they can be stored in network
access. They also facilitate the organization of
teamwork, providing access to digital materials
that were displayed during lectures or practical
work. This approach entails the actualization of
the received information, which affects the
quality of knowledge acquisition.

Ensuring the steady access to educational
materials according to the results obtained is the
second most important advantage. The results are
related to the possibility of systematizing the
educational materials that were used in the
learning process and leaving them publicly
available. The display of materials using digital
technologies can be presented in the same way as
it was presented during classes. This allows
students to complete their homework using the
material they have covered.  Further,
uninterrupted access consists in the possibility of
obtaining access to materials from the world's
libraries. Providing an individual approach to
learning can be implemented as a result of

selecting relavant applications that contribute to
the development of individual skills. During
training, digital technologies also contribute to
the determination and monitoring of the learning
progress of an individual student. Moreover,
modern  technologies contribute to the
performance of individual assignments, the
verification of which can be automated. Notably,
an individual approach to learning contributes to
increasing the level of knowledge in problematic
aspects.

Although increasing the productivity of learning
is not critical, it is important for the effectiveness
of learning due to the formation of students'
motivation. Learning productivity is associated
with a non-standard approach, the possibility of
easier perception of materials as a result of the
exclusion of secondary information. That said,
learning productivity can be increased as a result
of non-standard submission of materials, use of
rating approaches. The first disadvantage as a
result of the use of digital technologies in
education is the difficulty of finding the most
characteristic technologies in accordance with
the educational program. The process may be
related to the limited functionality of the
program, the lack of accurate sound
transmission, and the complexity of
implementation. This disadvantage may also be
connected to problems in adjusting the existing
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information or the complexity of its display.
Also, the quality of the presented information
may not correspond to the level of students'
knowledge. An additional burden on the teacher
is the need to understand the use of digital
technologies in the educational process. To
address it, teachers should study the features of
using programs, applications, which require the
use of additional time. When involving various
innovative technologies in the educational
process, additional training of teachers and
students regarding their correct use should be
provided.

Furthermore, a decrease in communication
between the participants of the educational
process may be related to the performance of
tasks directly in the application. Therefore, the
use of technologies should also involve
teamwork, which affects the level of
socialization. Completing tasks using the
application may affect the need to increase the
rating of an individual student, which excludes
the possibility of discussion with other students.
This is due to the fact that students will be
focused on achieving the highest results. The
need to provide uninterrupted access to education
may be related to the lack of Internet access,
problems when using specialized programs. In
the learning process, there may be a need for
additional  program  customization, which
requires additional knowledge. It is also
necessary to provide preliminary training on the
correct use of the technologies proposed for
training.

The identified advantages and disadvantages of
the use of digital technologies contributed to the
development of mechanisms for improving the
quality of education in higher educational
institutions. The mechanisms were aimed at
improving the quality of education of first-year
students:

— to provide comprehensive training of
students as a result of combining theoretical
and practical classes. The presented
mechanism can be achieved as a result of
using the Blackboard digital application.
This is due to the fact that it facilitates the
development of classes based on existing
material or as a result of creating your own
courses for training. Digital technologies
during  comprehensive  training can
contribute to the display of theoretical
information during practical classes. It can
also be manifested in conducting
educational webinars to consolidate the
learned material;

www.amazoniainvestiga.info

to ensure the development of professional
and cognitive activities of students, which
contributes to their active participation in the
educational process. The CourseCraft
computer program promotes comprehensive
perception as a result of preparing the
lessons. With the help of CourseCraft, it is
possible to ensure the development of
classes by students, which is based on
flexible functionality. This approach
contributes to a more detailed study of a
specific topic, the perception of information
and is reflected in the development of
communication culture. The development of
classes by students contributes to the
formation of a professional opinion in
accordance with the questions posed,
addressing existing issues;

to ensure the possibility of using digital
technologies for the organization of the
educational process. The Trello application
allows organizing the learning process as a
result of entering data about lectures,
practical classes, specifying additional tasks.
Trello also helps to organize time for
preparing homework and repeating the
material studied,;

to ensure the development of students'
creative thinking. To that end, creative
thinking can be enhanced through setting
some non-standard tasks. For instance, in the
development of the specifics of the
presentation of information as a result of
studying a topic assigned to the student;
during preparation for practical classes.
Using the EdApp program can promote the
development of creative thinking as a result
of a variety of functionality that allows you
to vary the tools during learning. The
process may involve using existing
templates or creating your own;

digital technologies should also be used in
curriculum designs, which contributes to the
automation of the process. The Scheduler
Maker program allows you to create a
schedule of classes for different groups of
students, as well as set reminders as a result
of additional changes. Also, the
functionality of the program includes data
synchronization, which allows you to adjust
data from various digital devices (laptop,
smartphone, tablet);

to expand access to global electronic
libraries as a result of the use of digital
technologies. Access to the Internet
facilitates the search for scientific
information to expand  professional
knowledge. Such an approach affects the
possibility of studying various approaches to
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solving tasks, which will contribute to
professional activity;

— when mastering the material, not only
programs that promote a non-standard
format of information presentation should be
used, but also those that allow to acquire
specialized skills. For example, to learn
English, it is possible to use the
TalkEn.Cloud program, which facilitates
access to interactive information. The
program provides for the completion of
tasks, as well as the use of automated
knowledge testing, which allows you to
obtain information about the students’
knowledge level. To ensure the study of the
subject "Pedagogy”, the Mind42 program
can be used, which facilitates the

Table 1.
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organization of teamwork, the format for
presenting information, conducting
brainstorming. Also, the program can
contribute to the development of approaches
to training the elementary school learners.

The developed mechanisms for improving the
quality of education as a result of the use of
digital technologies made it possible to
determine which of the mechanisms has the
greatest importance for students. To that end, the
results were presented for different groups of
students. Group 1 was represented by students
majoring in “"Pedagogy and methods of primary
education”, group 2 by the course in English.
Obtaining the data became possible using direct
standardization method calculations (Table 1).

The effectiveness of the developed learning mechanisms for different groups of students

Students’ performance
according to answers

Teaching mechanism

Students’ performance

according to answers Student's coefficient

(table value - 2.447)

of group 1 of group 2
students’ comprehensive training
resulting from combining 1.43 1.42 0.815
theoretical and practical classes
enhancmg _studen_ts_ professional 15 1.44 1.027
and cognitive activity
use of_ digital techn(_)logles to 131 133 0.853
organize the educational process
en_har_lcmg students' creative 137 138 0.716
thinking
development the lesson plan 1.29 1.3 0.893
expandmg access to global 141 1.48 1.084
electronic libraries
development of specialized skills ~ 1.32 1.49 1.317

Source: Developed by authors

It was found that for students of group 1, the
development of professional and cognitive
activity is one of the priority directions. This is
due to the fact that it promotes the search for
approaches to ensure the learning of primary
school students. The mechanism consists in the
active participation of students in the preparation
of classes, which contributes to the expansion of
professional skills. Comprehensive training as a
result of combining theoretical and practical
classes is also important for students of group 1.
The results are related to the possibility of
receiving information in a more simplified form
as a result of using the Blackboard application.

The development of specialized skills for
students of group 2 is of the greatest importance,
as it is associated with the use of special
programs (TalkEn.Cloud) that contribute to the
study of the English language. This approach
facilitates the elimination of knowledge gaps, a

more detailed study of the topic and
consolidation of knowledge immediately after
studying the material. Expanding access to global
electronic libraries is also important for students
of group 2. This is due to the fact that the
indicator promotes the search for various
information, which affects the improvement of
the level of the English language. The study of
various world sources of information is reflected
in the expansion of practical approaches to the
study of the English language. For students of
group 1, this mechanism ranks third, because
teamwork is more important.

The development of creative thinking of students
of group 1 ranks fouth (students of group 2 rank
fifth). Hence, it allows forming an
unconventional approach to learning and in
further professional activity contributes to the
innovative  presentation  of  information.
However. the development of creative thinking
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first requires the presence of deeper knowledge,
which will allow them to be transformed. The
mechanisms of using digital technologies for the
organization of the educational process and the
development of the lesson plan are equally
important for students of both groups. The
presented mechanisms are more significant for

teachers, which helps to organize the educational
process.

The level of acquired knowledge among students
of groups 1 and 2 was established by calculating
the coefficient of the acquired level of knowledge
(Formula 3). The results are presented in Table 2.
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Table 2.
Determination of the knowledge level gained by students after completing the training

Knowledge level

High Sufficiant Average Low
after after after
Group No.  before  after using before using using using
the digital the digital Eﬁ;"s’tﬁ 4 digital fﬁgosﬁ 4 digital
study technologies  study  technolo y technolog y technolog
gies ies ies
Group 1 10.2 10.9 7.6 8.9 5.4 6.0 3.7 -
Group 2 10.1 11.0 7.4 8.7 5.8 6.3 3.0 -
Student’s
coefficient o883 0.887 0992 0918 1315 0.996 1471 -
(table value
—2.447)

Source: Developed by authors

The resulting calculations made it possible to
establish that the majority of students showed a
high level of knowledge after 3 months of study
as a result of using digital technologies. It was
established that 71% of students of group 1
showed a high level of knowledge, which is
connected with the systematic study and the use
of an integrated approach. Before the beginning
of the study, only 18% of students showed a high
level of knowledge. A sufficient level of
knowledge was obtained after training among
19% of students of group 1, a low level of
knowledge is absent. Before the start of the
study, 47% of the students in group 1 had an
average level, and 2% had a low level.

Similar results are also obtained by students of
group 2, most of whom received a high and
sufficient level between 65% and 24%. There
was no low level of knowledge among students.
Before the beginning of the study, the level of
knowledge among students of group 2 was at a
sufficient level among 32%, average - 41%, low
- 1% of students. The increase in results after
three months of study is associated with the
correct organization of the educational process,
increased student motivation as a result of
digitalization of the educational process.

Discussion
Addressing the shortcomings in the educational

process can be achieved as a result of the use of
gamification techniques. Gamification is related

www.amazoniainvestiga.info

to the use of game technologies in education.
Gamification in higher education can be
implemented by accumulating points as a result
of passing relevant levels in education. The
process can be implemented with the help of
special programs (Learning.online) that facilitate
the completion of tasks according to the training
program (Zahorec et al., 2022). Digital learning
tools contribute to the creation of new
perspectives for creating an artificial language
environment and learning English. The use of
digital technologies, which contribute to
functional modeling, contributes to the graphic
display of educational material. This approach
contributes to the learning of new words,
language structures, and also promotes
communication between students, which is
manifested in the expansion of the level of
knowledge (Habelko et al., 2022). Digital
technologies contribute to going beyond the
existing boundaries of learning, which is based
on improving coordination, stability. However,
digital technologies should be directed to the
development of students' cognitive processes,
ensuring the connection of educational material
with the capabilities of digital programs. The
learning process should be based on the constant
search for new approaches that contribute to the
acquisition of more specialized knowledge (Adi
Badiozaman et al., 2022a). In the current study,
the identification of acquired cognitive skills by
students is not presented, however, the
effectiveness of learning mechanisms among
groups of respondents is presented in the work.
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In particular, students who took the course in
pedagogy and methods of primary education, as
well as students who study English.

The spread of COVID-19 affected the
transformation of the educational process, which
has contributed to the use of online technologies.
The use of digital technologies should be based
on their thematic direction, the ability to make
changes to the presented material. Education
should be aimed at the development of scientific
and pedagogical activity (Chen et al., 2022). The
use of Science Lab in the educational process
promotes a virtual learning environment, which
consists of a combination of pedagogical theory
and inclusive learning strategies. When using a
computer program in education, it is necessary to
analyze its functionality and the possibility of
using theoretical material during research. In that
light, attention should also be paid to the
possibility of processing student results, which
contributes to the design of a unified educational
system (Lyailya et al., 2022). Systematic analysis
of existing publications in the field of application
of modern technologies for providing training
allowed to reveal their advantages. It was
established that digital technologies contribute to
prospective and individual learning, expand the
possibilities of the educational process. With the
help of digital technologies, it is also possible to
develop critical thinking, which affects the
learning of learning material (Cheah et al., 2023).
The transformation of educational programs with
the help of digital technologies contributed to the
development of creative thinking among students
and influenced the expansion of motivation.
Positive changes are related to the application of
a complex learning process, which is achieved
during lectures, practical work, and seminars. For
example, the Google Jamboard online service
facilitates group learning, the use of educational
materials in an accessible form (drawings,
diagrams), and the creation of notes (Dilekgi and
Karatay, 2023). Mechanisms aimed at improving
the quality of the educational process as a result
of the use of modern technologies were
developed in the work presented. Thus, among
the modern technologies used were Blackboard,
CourseCraft, Trello, EdApp, Scheduler Maker.

Ensuring flexibility and individualization of
education can be achieved as a result of the use
of digital pedagogical technologies. An
innovative learning strategy can be the use of
video lessons, mobile applications, and virtual
reality programs. This approach contributes to
the highest quality assimilation of the studied
material and promotes its further use in
professional activities. Digital technologies
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make it possible to communicate material in a
more accessible form (Dahri et al., 2022).
Applications for mobile learning contribute to
the enhancement of the information perception,
which increases the value of learning and the
motivation of students. The improvement of
perception is associated with an accessible
presentation of the material, which can be
presented in the form of presentations, diagrams,
graphs. It is also aimed at the automation of
learning, which contributes to the saving of time
spent on learning (Al-Rahmi et al., 2022).

The analysis of the scientific works made it
possible to conclude that most of the studies are
based on determining the effectiveness of the
structuring the educational process, including
their advantages. In the current paper, the
advantages and disadvantages of using digital
technologies in the educational process and their
importance for the respondents were revealed.
The study also developed mechanisms for
improving the quality of education with the help
of digital technologies (Blackboard,
CourseCraft, Trello, EdApp, Scheduler Maker).
Moreover, the level of students' knowledge after
3 months of study, was highlighted based on the
mechanisms developed by the authors.

Conclusion

The research conducted by the authors yielded
meaningful findings. The set goal was achieved,
and the effectiveness of the technologies
involved during training was confirmed. The
findings were obtained as a result of identifying
the level of students' knowledge before and after
the study.

It was determined that the greatest advantages of
using digital technologies in education are the
possibility of combining distance and classroom
learning (0.87). Ensuring uninterrupted access to
educational materials is also important (0.84), as
it contributes to uninterrupted learning. Notably,
the biggest drawback is the difficulty of
identifying the most characteristic technologies
according to the program (0.91), since the
indicator affects the quality of training. The
additional load on the teacher (0.86) is also a
disadvantage of digital technologies, as it implies
the need to study the functionality of the applied
programs.

Using the Blackboard program to design the
educational process can affect the combination of
theoretical and  practical classes. The
CourseCraft application can be directed to the
development of professional and cognitive
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activities of students; Trello in its turn helps to
organize the educational process. Students'
creative thinking can be developed as a result of
using the EdApp program to prepare practical
classes. The Scheduler Maker application
facilitates the development of a lesson plan, and
digital technologies can facilitate access to
information from the world's electronic libraries.
Digital  technologies contribute to the
development of knowledge in specialized
disciplines (namely, TalkEn.Cloud contributes to
the study of the English language, Mind42 - the
expansion of knowledge in pedagogical
disciplines). It was established that the
mechanism of developing the professional and
cognitive activity is the most effective for group
1 who studied pedagogy and primary school
methods (1.5). The results are related to the
possibility =~ of  creating  unconventional
approaches for teaching elementary school
learners in the future. Students of group 2, who
studied English, believe that the development of
specialized  skills (1.49), such as the
TalkEn.Cloud program, is of paramount
importance.

After three months of training, it was found that
the high level of knowledge of students of groups
No. 1, No. 2 was achieved among a larger
number of respondents. Before the start of the
study, a high level was achieved among 18% of
students of group #1 and 26% of students of
group #2.

The practical value of the study lies in the
possibility of improving the educational process
of higher school students entailing the use of
modern technologies. Research perspectives may
be related to the elaboration of learning using
digital technologies for a different group of
respondents. Participants of the study can be
students of 1st year, 5th year, as well as those
who are enrolled in their second higher education
program.

Bibliographic references

Adi Badiozaman, I. F., Leong, H. J., & Wong, W.
(2022). Embracing educational disruption: A
case study in making the shift to a remote
learning environment. Journal of Applied
Research in Higher Education, 14(1), 1-15.
https://doi.org/10.1108/JARHE-08-2020-0256

Adi Badiozaman, I. F., Segar, A. R., & lah, D.
(2022a). Examining faculty's online teaching
competence during crisis: One semester on.
Journal of Applied Research in Higher
Education, 14(2), 541-555.
https://doi.org/10.1108/JARHE-11-2020-0381

Al-Ansi, A. M. (2022). Investigating characteristics
of learning environments during the COVID-19
pandemic: A systematic review. Canadian
Journal of Learning and Technology, 48(1)
https://doi.org/10.21432/cjlt28051

Alibraheim, E. A., Hassan, H. F., & Soliman, M. W.
(2022). Impact of a digital repository on
producing e-courses for mathematics teachers.
International Journal of Learning, Teaching and
Educational  Research, 21(9), 174-196.
https://doi.org/10.26803/ijlter.21.9.10

Al-Rahmi, A. M., Al-Rahmi, W. M., Alturki, U.,
Aldraiweesh, A., Almutairy, S, &
Al-Adwan, A. S. (2022). Acceptance of mobile
technologies and M-learning by university
students: An empirical investigation in higher
education.  Education and  Information
Technologies, 27(6), 7805-7826.
https://doi.org/10.1007/s10639-022-10934-8

Al-Rahmi, A. M., Shamsuddin, A., Wahab, E.,
Al-Rahmi, W. M., Alismaiel, O. A, &
Crawford, J. (2022a). Social media usage and
acceptance in higher education: A structural
equation model. Frontiers in Education, 7,
964456.
https://doi.org/10.3389/feduc.2022.964456

Cheah, Y. H., Chai, C. S., & Toh, Y. (2019).
Traversing the context of professional learning
communities: Development and
implementation of technological pedagogical
content knowledge of a primary science teacher.
Research in Science and Technological
Education, 37(2), 147-167.
https://doi.org/10.1080/02635143.2018.150476
5

Cheah, Y. H., Oliveri, A. R., & Hughes, J. E.
(2023). Unpacking K-12 teachers’ technology-
supported, equitable practices: A mixed-
methods systematic review. Teaching and
Teacher Education, 125, 103984.
https://doi.org/10.1016/j.tate.2022.103984

Chen, X., Zhang, R., Zou, D., Cheng, G., Xie, H.,
& Wang, F. L. (2022). Online learning research
in the era of COVID-19: Bibliometric analysis
and topic modeling. Proceedings of the 2022
IEEE International Conference on Behavioural
and Social Computing, BESC 2022,
https://doi.org/10.1109/BESC57393.2022.9994
896

Cho, V., Mansfield, K. C., & Claughton, J. (2020).
The past and future technology in classroom
management and school discipline: A
systematic review. Teaching and Teacher
Education, 90, 103037.
https://doi.org/10.1016/j.tate.2020.103037

Correa Cruz, L., Lépez de Parra, L.
Rojas Bahamon, M. J, &
Arbeldez Campillo, D. (2017). Normatividad y
estrategias de formacion de profesores en
tecnologias de la informacién y comunicacién.
Academia Y Virtualidad, 10(1).
https://doi.org/10.18359/ravi.2199

234

Creative Commons Attribution 4.0
International (CC BY 4.0)

www.amazoniainvestiga.info ISSN 2322- 6307




\

Investiga

- AMAZONIA

Dahri, N. A,, Vighio, M. S., Al-Rahmi, W. M., &
Alismaiel, O. A. (2022). Usability evaluation of
mobile app for the sustainable professional
development of teachers. International Journal
of Interactive Mobile Technologies, 16(16), 4-
30. https://doi.org/10.3991/ijim.v16i16.32015

Dahri, N. A., Vighio, M. S., Bather, J. D., &
Arain, A. A. (2021). Factors influencing the
acceptance of mobile collaborative learning for
the continuous professional development of
teachers. Sustainability (Switzerland), 13(23),
13222. https://doi.org/10.3390/s5u132313222

Dilekgi, A., & Karatay, H. (2023). The effects of the
21st century skills curriculum on the
development of students’ creative thinking
skills. Thinking Skills and Creativity, 47,
101229.
https://doi.org/10.1016/j.tsc.2022.101229

Diz-Otero, M., Portela-Pino, I,
Dominguez-Lloria, S., & Pino-Juste, M. (2023).
Digital competence in secondary education
teachers during the COVID-19-derived
pandemic: Comparative analysis. Education
and Training, 65(2), 181-192.
https://doi.org/10.1108/ET-01-2022-0001

Fursykova, T., Habelko, O., & Chernii, V. (2022).
The development of digital competence of
future teachers in the process of distance
learning. International Journal of Emerging
Technologies in Learning, 17(10), 85-98.
https://doi.org/10.3991/ijet.v17i10.28973

Habelko, O., Bozhko, N., Gavrysh, I,
Khltobina, O., & Necheporuk, Y. (2022).
Characteristics of the influence of digital
technologies on the system of learning a foreign
language. Information Systems Engineering,
27(5), 835-841.
https://doi.org/10.18280/isi.270518

Howard, S. K., Tondeur, J., Ma, J., & Yang, J.
(2021). What to teach? strategies for developing
digital competency in preservice teacher
training. Computers and Education, 165,
104149.
https://doi.org/10.1016/j.compedu.2021.10414
9

lhnatova, O., Zhovnych, O., & Drobakha, L.
(2022). The effectiveness of blended learning in
english teacher training. Journal of Teaching
English for Specific and Academic Purposes,
10(3), 377-388.
https://doi.org/10.22190/JTESAP22033771

Lyailya, I., Nurziya, R., Dariya, T., Saule, Z.,
Assel, K., & Bulbul, M. (2021). Formation of
future teachers professional competence on the

Volume 12 - Issue 68 [ August 2023 235

bases of modern technologies. Review of
International Geographical Education Online,
11(5), 439-449,
https://doi.org/10.48047/rige0.11.05.45

Lousd, E. P., & Lousd, M. D. (2023). Effect of

technological and digital learning resources on
students' soft skills within remote learning: The
mediating role of perceived efficacy.
International  Journal of Training and
Development, 27(1), 1-17.
https://doi.org/10.1111/ijtd.12280

Lyailya, 1., Amangeldy, K., Bakirova, L.,

Seidaliyeva, G., Gulnara, A., & Erzhan, E.
(2022). Enhancement of scientific research
function of future teachers in modern education
system. Cypriot Journal of Educational
Sciences, 17(3), 741-751.
https://doi.org/10.18844/cjes.v17i3.6936

Meirovitz, T., Russak, S., & Zur, A. (2022). English

as a foreign language teachers’ perceptions
regarding  their  pedagogical-technological
knowledge and its implementation in distance
learning during COVID-19. Heliyon, 8(4),
€09175.

https://doi.org/10.1016/j.heliyon.2022.09175

National Research Ethics Committee. (2016).

Guidelines for Research Ethics in Science and
Technology. Retrieved from
https://acortar.link/63VU62

Suelves, D. M., Méndez, V. G., & Mas, J. A. R.

(2022). Analysis of digital competence in future
teachers through a mixed design. Revista De
Educacion a Distancia, 22(70), 523071.
https://doi.org/10.6018/red.523071

Zahorec, J., Haskova, A., & Brecka, P. (2022).

Example  of  gamification  supporting
elimination of shortcomings in pupils’ learning
achievements. Lecture Notes in Networks and
Systems, 2022, 390, 361-372.
https://doi.org/10.1007/978-3-030-93907-6_39

Zahorec, J., Haskova, A., & Munk, M. (2021). Self-

reflection of digital literacy of primary and
secondary school teachers: Case study of
slovakia. European Journal of Contemporary
Education, 10(2), 496-508. Doi:
10.13187/ejced.2021.2.496

Zhang, R., Zou, D., Cheng, G., & Xie, H. (2022).

Implementing technology-enhanced
collaborative writing in second and foreign
language learning: A review of practices,
technology and challenges. Education and
Information Technologies, 27(6), 8041-8069.
https://doi.org/10.1007/s10639-022-10941-9

http:// www.amazoniainvestiga.info

o
v

Creative Commons Attribution 4.0
International (CC BY 4.0)

ISSN 2322- 6307




