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The Creation of Educational Video Content in the Learning Management System of Higher Education
Institution

Abstract. Introduction. A Learning Management System (LMS) is used to create, manage, and deploy online educational
courses and resources, as well as track student activity. The creation of educational video content for LMS can significantly
enhance the learning process and make materials more accessible to students. Well-structured and engaging educational video
content can promote effective learning of the material.

Purpose. The article presents a method for creating educational video content within a higher education institution's
learning management system. The proposed method addresses the challenges of presenting audio-visual content in this
environment.

Results. The preparation of educational video content includes the following stages: creating a presentation for an
audio-visual lecture, preparing text or graphic information to explain the material on the slide, recording an educational video
and placing it in the learning management system. The learning management system of a higher education institution requires
educational video content to include an annotation and tasks to ensure the quality of material comprehension. The content
should be clearly structured. In separate logical parts of a video lecture or an audio-visual explanation for the performance of
practical or laboratory work, the goals and objectives of the topic should be clearly defined, the presented content should be
supplemented with graphics, mathematical and logical formulas and expressions, structural and logical diagrams, computer
animation methods. An experimental study was conducted to analyze the quality of knowledge before and after the
implementation of the developed technology. The results before and after the experiment were evaluated by the Pearson
correlation coefficient.

Conclusions. The higher education institution implemented technology for creating educational video content in their
learning management system. This was accompanied by a distance course, where video lectures were posted in open access and
structured according to the curriculum. The article describes the stages involved in introducing educational video content into
the educational process. These stages include preparation, evaluation of the video lecture, and its presentation in the learning
management system and educational and methodological literature. The experimental verification of the proposed technology
for creating educational video content supports its feasibility for application in the learning management system of a higher
education institution.

Keywords: educational video content, pedagogical technology, applicants of higher education, learning management
system.

ICrarTa Hajiinuia Ao pegakuii: 28.11.2023
Received: 28 November 2023




EarekTpoHHE HayKoBe (paxoBe BUAAHHS 3 eKOHOMIYHUX HayK «Modern Economics», No42 (2023), 5-11
https://modecon.mnau.edu.ua | ISSN 2521-6392

YAK 37.09-005.94

BanypoBcbka I.B., foKkTOp nejaroriyHMX HayK, JOLEHT, mnpodecop kKadeapu eleKTPOEHEPreTUKH,
eJIEKTPOTEXHIKM Ta eJieKTpoMexaHiku, MHUKoJIaiBCbKUUM HallioHaJIbHUN arpapHUd yHiBepcuTeT, M. MHKoJ1aiB,
Ykpaina

Jonenko H.A. poktop mnejaroriyHux Hayk, npodecop, mpodecop Kadeapu 3araJbHOTEXHIUHUX
JAUCLUIIIH, MUKOJIaIBCbKUI HalLliOHAJbHUU arpapHU# yHiBepcuTeT, M. MuKoJ1aiB, YKpaiHa

Top6eHko O. A., KaHAU/IAT TEXHIYHUX HAYK, AOLEHT, JOoLeHT Kadeapu arpoinxkeHepil, MukosaiBCbKUM
HallioHaJIbHUY arpapHU# yHiBepcuTeT, M. MuKoJ1aiB, YKpaiHa

Nonaucbkui I1. M., KaHIUJAT eKOHOMIYHUX HaYK, IOLIEHT, B.0. 3aBi/lyBavya KadeApH 3araJibHOTEXHIYHUX
JUCUUIIIH, MUKOJIaIBCbKUHM HalliOHAJbHUM arpapHuil yHiBepcuTeT, M. MuKoJ1aiB, YkpaiHa

IBanoB I'. 0., KaHAUJAT TEeXHIYHUX HAyK, JOLEHT, AOLEHT KadeJpu 3arajbHOTEXHIYHUX AUCIUILIIH,
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TexHOoJI0Tis CTBOPEeHHsI HABYAJILHOTO Biie0 KOHTEHTY B CHCTeMi yIpaB/liHHS HaBYaHHSAM 3aKJ/IaAy BUILO1
oCBiTH

Cucmema ynpaeniHHsi HaevyaHHsAM (LMS) eukopucmogyemwvcsi 019 CMBOPEHHS, ynpasaiHHA ma KOpucmyeaHHs
0C8IMHIMU OHAALH KypcaMu ma pecypcamu, a makoxc giocmedceHHs akmusHocmi cmydenmie. CmeopeHHs Ha84a1bHO20 8ideo
KOHMeHmy 0151 cucmeMm ynpasaiHHs1 0C8IMHIM NPoyecoM Moxice 3HaQYHO noie2uumu Npoyec Hag4aHMHs ma 3pobumu mamepiaau
6i16w docmynHumu 045 3006y8sayie suujoi oceimu. HasuaabHull 8ideo konmenm, skuili dobpe cmpykmyposaHulli ma npusepmae
yeazy, Moxce cnpusmu epeKmueHoMy 3aC80EHHI0 Mmamepiany.

Memoto cmammi 6ys0 eusHayeHHs1 nidxodie 0 cMBOPeHHs1 HAaB84a/1bHO20 8i0e0 KOHMeHmy 8 cucmemi ynpasaiHHs
HABYaHHAM 3aK/aady euwoi oceimu, a makxkoxc 06IPYHMYB8AHHS cnoco6y nodaHHs aydiosi3yanbHO20 KOHMeEHmMy 8 yMoeax
cucmemu ynpasaiHHs 0C8IMHIM NPOYEecoM.

Ilid)zomoska Hag4a/nbHO20 8i0e0 KOHMeHmMy 0XONn/Ke maki emanu: cmeopeHHs npeseHmayii 043 aydiosizyanbHoi
JAekyii; nidcomoeka mexkcmoeoi abo 2pagpivHoi iHgpopmayii 045 noscHeHHs mamepiaay Ha caatidi; 3anuc Hag4a/1bHo20 8ideo ma
iio20 posmiujeHHA 6 cucmemi ynpasaiHHA HasyaHHAM. OKpecaeHO sumoz2u 00 HABYA/NbHO20 ide0 KOHMeHmy & cucmemi
YNpas/iHHs HABYAHHAM 3aKAady euwjoi oceimu: 8iH NOGUHEH Micmumu aHOmayilo ma 3a80aHHs 0151 KOHMPOA SKOCMI
30CB0€EHHS HABYA/NBLHO20 Mamepiay, AKUll NoBUHeH 6ymu 4imKo cmpykmypoeaHnutl. B okpemux s102i4HUX yacmuHax eideo nekyii
a6o ay0diogizyanbHo20 NOSICHEHHS1 00 BUKOHAHHS NPAKMUYHUX a60 1a60pamopHux pobim nosuHHi Yimko 8u3Hayamucs yiai ma
3adaui memu, npedcmaseHutl KoHmeHm doyinbHO donosHweamu epagikoro, MamemMamuvHUMU, A02iYHUMU opMyaamu ma
8UpA3aMU, CMPYKMYPHO-A02IYHUMU CXeMamu, mMemodamu Komn'romepHoi animayii. [leped enposadiiceHHSIM po3po6seHoi
mexHo.102ii ma no 3asepwieHHI0 6y/710 nposedeHo eKchepuMeHmasabHe O00CAIONCEHHS, SKe 8KAYAA0 AHAAI3 AKOCMI 3HAHb.
Ompumati pesysasmamu do i nicas ekcnepumenmy nepegipeHi 3a donomozoio cmamucmu4Hozo kpumepito ITipcoHa.

BnposadocenHss mexHos02ii cmeopeHHs HA84A/NbHO20 8i0e0 KOHMeHmy 8 cucmeMi ynpasaiHHs HA8YAHHAM 3aKAA0Y
suwoi oceimu cynpogodicysasnoce JucmaHyiiiHuM Kypcom, de y eidkpumomy docmyni i cmpykmyposaHoMy 6ue/sidi 3a
HABYA/IbHUM NJAAHOM 6Y/10 po3MiweHo 8ideo siekyii. OnucaHo emanu 6nposadiceHHs HA84a/1bHO20 8i0e0 KOHMeHMy 8 0c8imHitl
npoyec, a came: nid2omoeky, oyiHeaHHs 8ideo sekyii ma if npedcmasieHHs1 8 yM0O8AX cucmemMu ynpasaiHHs HABYAHHIM ma 8
Has4a/bHo-MemoduyHili nimepamypi. Ha ocHosi ekchepumeHmMaabHOI nepesipku 8npo8adiceHHs 3anponoHO8aHOi mexHo102ii
CMBOpEHHs HABYA/NIbHO20 8I0e0 KOHMEHMY MOX}CHA 3pobumu B8UCHOB80K npo doyinbHicmbe ii 3acmocysaHHs 6 cucmemi
ynpas/iHHA HABYAHHAM 3aK/aady suujoi oceimu.

Kawuyoei cnoea: HasuasnvHull 8ideo koHmeHm; nedazoziyHa mexHos02is;; 30o6yeaui euujoi ocgimu; cucmema
ynpasaiHHA HABYAHHSIM.
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process and provide educational institutions with an
effective way to utilize resources. In LMS conditions, new
technologies for learning and providing educational
and forms and methods of

Formulation of the problem. The informatization of
education aims to utilize modern information
technologies to achieve the pedagogical goals of

professional training for higher education applicants. A
learning management system (LMS) is software that
effectively manages the learning process in educational
institutions or organizations. It is used to create, manage,
and deploy training courses and resources, as well as
track student activity. The main characteristics of a
Learning Management System (LMS) include creating and
organizing training courses, adding videos, tests, and
other learning materials, monitoring student activity,
enabling communication and discussion between
students and tutors, and storing and providing access to
electronic resources. LMSs greatly facilitate the learning

content are emerging,
professional student training are being improved. The
latest information technologies should form the basis of
the professional training of higher education applicants.
A video lecture is the optimal way to present educational
material during distance learning stages. Discovering the
key principles of working with modern computer models
and utilizing equipment and technologies is essential.
Modern information technology is a versatile tool that
enables the exploration of various aspects. In blended
learning environments, educational videos are a primary
means of training higher education applicants. Therefore,
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there is a need to supplement educational material
during distance education and face-to-face lectures with
video content. Considering the stated requirements, it is
essential to develop technology for creating electronic
educational content within the learning management
system.

Analysis of recent research and publications. The
issue of training higher education applicants is
extensively examined in pedagogical theory [1], [2]. The
authors emphasize that specialists' professional training
is based on years of experience operating technical
systems, utilizing the best practices of global engineering,
and developing modern computer technologies [3]. In
recent decades, education has undergone global changes
associated with the expansion and application of
technologies and principles of Industry 4.0 [4].
Researchers noted these changes. The demand for
research in the field of electronic engineering and
information technology, as well as the provision of
appropriate conditions in the labor market for graduates,
has been determined using primary data collected from
student surveys [5]. Tutors train future professionals
from the basic stage to the professional stage, as a result,
this type of specialists is suitable for work in various
industries [6]. The article discusses research on the
integration of theory and practice in teaching electrical
engineering at an applied university [7]. It also covers
studies on the reform of blended learning for higher
education applicants [8], as well as the theoretical and
practical aspects of training students in professional
education [9]. Additionally, the study examines the
leading directions and issues of virtualization in specialist
training [10]. Scientists addressed the challenges of
utilizing a mixed platform for modeling software in
technical science teaching experiments using MATLAB
[11]. Nowadays it is necessary to improve teaching
methods and technical resources [12]. The significance of
education in promoting economic development is
emphasized [13]. Based on a survey of industry
employees, scientists have identified key skills, which
may help to outline professional competencies [14].
Additionally, a collection of cloud-based tools for
collaborative learning activities, categorized by section,
editing, communication, and discussion, has been
presented [15]. The article identifies current educational
trends, including the theoretical foundations of
multimedia  learning, concepts and  principles,
educational design and individual differences, motivation
and metacognition, as well as video and hypermedia
[16]. The use of multimedia is suggested as a way to
activate students' cognitive activity during lectures [17].
Multimedia tools are increasingly used for teaching. The
interaction between words and slides is crucial for the
educational effectiveness of lectures, making it a
fundamental problem in higher education didactics [18].
The peculiarities of using the Prezi platform for creating
interactive multimedia presentations are considered, the
technology of developing and designing slide

presentations is revealed, the main attention is paid to
work with animations, images, video files and sound, the
didactic expediency of using an interactive software
product is revealed [19]. Video resources of pedagogical
disciplines allow to implement the relevant topic in the
curriculum of the discipline [20]. Video lessons make it
possible to automate the learning process, redistribute
the learning time in favor of independent work of
students, provide time for the completion of the
classroom for teaching theoretical issues of the course,
aimed at improving the basic nature of learning [21].

Researchers have paid attention to the issues of
implementation of technology for training of future
agricultural engineers in the information and educational
environment [22], training masters in electrical
engineering for electrical installation and commissioning
[23], use of competency training simulators in the
information and educational environment for studying of
general technical disciplines [24]. However, the
technology of creating educational video content in the
learning management system of a higher education
institution has not been the subject of a specific study.

Formulation of research goals. Development and
experimental verification of the creation of educational
video content in the learning management system of a
higher educational institution.

Outline of the main research material. Technology is
a system of functioning of all components of the
educational process, built on a scientific basis, which
ensures the achievement of planned results. The
technology of creating educational video content in the
LMS requires careful preparation. It is important to
determine which recording technology is suitable for the
teacher individually. A video lecture is a type of lecture
visualization, i.e. a visual form of presentation of lecture
material using audio and video technology. The reading
of such a lecture for students is reduced to a long or
short commentary on visual materials. For example,
natural objects - people during their professional
activities when dealing with diagrams, drawings, photos,
slides, reagents, machine parts, as well as tables, graphs,
models. The universal way of presenting audio-visual
content is a video recording of the explanation of the
presentation. The preparation of this type of educational
content includes the following stages:

1. preparing a presentation to create the audio-visual
content;

2. preparing textual information to explain the
educational material on the slide;

3. recording and creating an educational video.

1. Preparing a presentation to create the audio-visual
content. When creating presentations for audio-visual
content, the educational material should be presented in
small logically coherent blocks in a clear sequence in
accordance with the hierarchical structure of the original
material of the discipline - ensure the availability of
structural and logical schemes for studying. The structure
of the presentation should be logical, not overloaded
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with textual material. Visualization in slides should be
presented in such a way that students can draw the
necessary conclusions on their own. It is appropriate to
use animation effects to demonstrate various types of
physical, chemical and technical processes. All slides in
the presentation should be in a single style and the
number of slides should be kept to a minimum. Then the
presentation will be concise and effective. It is advisable
to pay attention to the colour selection of visual,
animated and graphic information:

ecolour schemes should be contrasting to facilitate
reading of information;

e it is better to present numerical data in the form of
tables, charts and graphs;

¢ slides should not be overloaded with information;

¢ images (drawings, photographs, diagrams) should
be intended exclusively for illustrating textual
information;

¢ animation effects are used exclusively to attract the
attention of listeners or to demonstrate the dynamics of
the development of any process.

2. Preparing textual information to explain the
educational material on the slide. Textual information
can be presented in the form of a short reference plan
and contain a structure. It is advisable to use notes on
the slides to place text information. Then, during the
demonstration of the presentation, it is convenient to
use blanks of text material and present only graphic and
visual objects on the slide.

3. Recording and creating an educational video. This
process involves using specialized computer programs to
record and edit videos. When recording a lecture or
practical/laboratory work instruction, it is important to
choose the right software. recording and editing
functions. The screen camera provides all the necessary
tools to create a comprehensive online course. The
software enables users to record computer or laptop
screen video and audio, edit the footage, and save it
locally or in cloud storage.

Prior to recording a video lecture, it is recommended
to manually adjust the recording area's width and height.
Speaker mode is preferable for recording videos as it
allows for simultaneous display of the current slide and
the next one, as well as any accompanying notes.

After recording, it is necessary to edit the educational
video. This includes adding an introduction, explanatory
text or images, sound effects, and correcting any
mistakes made during recording. The resulting edited
video can be stored locally or in cloud video services.

Some methodological requirements for the creation
of audiovisual content have been outlined. The specified
type of content for distance learning must include a
commentary (in which the goals and tasks of the topic
are indicated) and tasks for quality control of the learning
material. Teaching materials should be clearly structured.
The introductory part of the lecture or explanation of

practical or laboratory work should define the goals and
tasks of the discussed topic, reveal its connection with
other disciplines of study and note the peculiarities of
the initial material of the topic. For better assimilation of
the material, it is advisable to divide the content of the
lecture or practical or laboratory work with audio-visual
content into separate parts. Video lecture should allow
the student to choose an individual pace of learning. The
presentation of the material should not be monotonous.
When creating audio-visual content it is necessary to use
both spoken language and conventional language in the
form of graphics, mathematical and logical formulas and
expressions, structural and logical schemes, as well as
computer animation methods. Computer animation
should be combined with off-screen information: the
lecturer's commentary and other forms of information
presentation. In materials based on audiovisual content,
it is possible to add a link to the presentation itself.

Figure 1 shows the stages of creation of educational
video content in the learning management system,
namely: preparation of the video lecture, evaluation of
the presented video lecture and presentation of the
video lecture in the conditions of the online learning
management system and in the pedagogical and
methodological literature. The preparation stage includes
preparation of the presentation, text information and
video recording. The preparation of the evaluation of the
presented video lecture consists in the attribution of
competences when placing the video lecture in the
conditions of the learning management system and
obtaining points for the completion of the lecture by the
applicants of higher education. The final stage is the
presentation of the video lecture in the conditions of the
learning management system and in the pedagogical and
methodical literature. In the conditions of the learning
management system, the video lecture is placed by
creating an implementation code and uploading the
video lecture to the appropriate section of the specified
environment. In pedagogical and methodical literature a
video lecture can be presented by means of a QR code,
which is a link to it.

The research methodology included theoretical
analysis and synthesis of Ukrainian and foreign scientific,
pedagogical, methodological sources and empirical
methods, as well as analysis of the obtained results. The
implementation of the technology of creating
educational video content in the learning management
system was accompanied by a distance course, where
video lectures and audio-visual content for practical and
laboratory work were published in open access and
structured according to the curriculum. Before the
implementation of the developed technology and after
its completion, an experimental study was conducted,
which included an analysis of the quality of knowledge.
The results obtained before and after the experiment
were checked using Pearson's x2 statistical test [25].
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Figure 1 — The technology of creation educational video content in the learning management system

Source: authors’ development

The proposed technology for creating educational
video content in the learning management system was
tested at the Mykolaiv National Agrarian University for
three semesters. 317 people participated in the
experiment, out of which 158 students of higher
education were the control group (CG) and 159 were the
experimental group (EG).

The results of the experimental work are presented in
the form of a table. Thus, the levels of the quality of
knowledge of the applicants to higher education in the
control and experimental groups are presented in Table
1.

Table 1 Levels of quality of knowledge of higher education applicants in control and experimental groups at the beginning
and at the end of the experiment

Level Before the experiment After the experiment
2 8 2 8
® = ® o ® = T o
] Q< G} Qo € ] L < G} Lo €
w = o o s > w = > ] = >
3 g c S a2 S a2 S o 2
X € o ES = X €3 = €5
w >3 w5 w > w s
g o o o
s L L g
A 3,14% 5 4,43% 7 15,09% 24 11,39% 18
BC 17,61% 28 16,46% 26 33,33% 53 20,25% 32
DE 35,85% 57 38,61% 61 44,65% 71 43,04% 68
FX 43,40% 69 40,51% 64 6,92% 11 25,32% 40
Total 100,00% 112 100,00% 109 100,00% 112 100,00% 109

Source: authors’ calculation
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The empirical value of Pearson's x2 is calculated at
the beginning and at the end of the experiment in the
control and experimental groups. The empirical value of
Pearson's x2 at the beginning of the experiment:

¥ = 2)32:1 (ni;?lil)z =138 (1)

At the end of the experiment in the control and
experimental groups, the empirical value of Pearson's x2:

¥ = Zizl(ni;?lu)z = 36,94 2)

The degree of freedom is defined as: u=3 (u=k-1,
k=4). The critical value for x2 is determined for levels of
statistical significance p<0,05 i p<0,01.

7,815; (p = 0,05)

X“p2={11,345; (p < 0,01) (3)

The obtained empirical value of Pearson's criterion x2
before the experiment is lower than the critical value,
which means that it belongs to the zone of insignificance.
At the beginning of the experiment, the level of
knowledge quality of higher education applicants in the
control and experimental groups does not differ
significantly. The obtained empirical value of Pearson's
x2 at the end of the experiment is higher than the critical
value, which means that it belongs to the zone of
significance. At the end of the experiment there are
significant differences in the level of quality of
knowledge of applicants to higher education in the
control and experimental groups. It is obvious that the
creation of educational video content in the learning
management system is promising.

Conclusions. The technology of creating educational
video content in the Learning Management System
requires careful preparation. Audio-visual content is a
specially prepared educational product that contains the
necessary elements to improve the perception of the
original material and maintain interest in the discipline.
The quality of instructional video content depends on the

creativity of the instructor. A universal way of presenting
this type of content is a video recording that explains the
presentation. Preparation of a video lecture or audio-
visual explanation of a laboratory or practical task in the
learning management system includes preparation of the
presentation, preparation of textual information to
explain the educational material on the slide, as well as
recording and creation of an educational video. This type
of presentation of educational content for higher
education candidates has a number of additional positive
qualities that correspond to educational goals and
objectives: multimedia and dynamism of transmitted
information using animation, video, sound, text in one
exposure. The language of the video lecture, which is not
overloaded with unnecessary information, in accordance
with the prepared text information and the face of the
teacher on the screen, ensures the realism of personal
communication, which breaks the monotony of slides.
The above aspects contribute to the improvement of the
perception of the educational material. The proposed
technology consists of the following stages: preparation
of a presentation for audio-visual content and textual
information, recording of the educational video,
presentation of the video lecture in the conditions of the
online learning management system and in the
pedagogical and methodological literature. Within the
limits of the experiment the levels of the quality of
knowledge of the applicants to higher education in the
control and experimental groups at the beginning and at
the end of the experiment are presented. According to
the result of conducting the experiment it can be claimed
that the proposed technology is perspective. Prospects
for further research are the study of the perception of
different types of video lectures and the development of
methods for it.

References:

1.Menezes, F. Rodrigues, R. & Kanchan, D. (2021). Impact of Collaborative Learning in Electrical Engineering Education. Journal of
Engineering Education Transformations, 34, 116-117. 10.16920/jeet/2021/v34i0/157117 [in English].

2.Mil'shtein, S. & Tello, S.
Technology, 1-7. 10.9734/cjast/2019/v33i130044 [in English].

(2019). Innovation as Part of Electrical Engineers Education. Current Journal of Applied Science and

3.Nawaz, S., Usman, M. & Strobel, J. (2013). Analysis of the Influence of the International Journal of Electrical Engineering Education on
Electrical Engineering and Electrical Engineering Education. International Journal of Electrical Engineering Education, 50, 316-340.

10.7227/1JEEE.50.3.11 [in English].

4.Diaz Lantada A. (2020). Engineering Education 5.0: Continuously Evolving Engineering Education. International Journal of Engineering

Education, 36, 1814-1832. 10.7227/1JEEE.50.3.11 [in English].

5.Jandhyala, J. Tilak. (2020). Engineering Education in India. 10.5040/9781350192409.ch-008 [in English].
6.Bibekananda, B. Basu. (2021). The Art of Teaching in Engineering Education [in English].

7.Yin, Z. & Lei, X.

(2019). Integration of Theory and Practice Teaching in Electrical Specialty for Applied University, International

Conference on Applications and Techniques in Cyber Intelligence ATCI, 2019. [in English].

8.Yu, Y. &Li,J. (2017). Research on the reform of mixed teaching mode in electrical specialty. Revista de la Facultad de Ingenieria, 32,
393-396 [in English].

9.Wu, T. (2018). Exploration and practice of talent training mode of mechanical and electrical specialty under the background of
engineering education. IPPTA: Quarterly Journal of Indian Pulp and Paper Technical Association, 30, 444-450 [in English].

10. Titovskii, S. (2020). Virtualization And Problems Of Training It Specialists, European Proceedings of Social and Behavioural Sciences
EpSBS [in English].

11. Hamade, R. F., Artail, H. A. & Jaber. M. Y. (2017). Evaluating the learning process of mechanical CAD students. Computers &
Education, 49(3), 640-661. 1016/j.compedu.2005.11.009 [in English].

12. Manikandan, A. & Muthumeenakshi, M. (2018). Role of Engineering Education in Sustaining the Economic Development of India,
International Journal of Mechanical Engineering and Technology, 9(3), 706—710 [in English].

10



EarekTpoHHE HayKoBe (paxoBe BUAAHHS 3 eKOHOMIYHUX HayK «Modern Economics», No42 (2023), 5-11
https://modecon.mnau.edu.ua | ISSN 2521-6392

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Shamshina, |. (2018). Professional competences necessary for the bachelor-degree-holding engineer specialising in engineering
industries. Pacific Science Review, 16, 2, 85-88. 10.1016/j.pscr.2014.08.018 [in English].

Al-Samarraie, & Saeed, H. N. (2018). A systematic review of cloud computing tools for collaborative learning: Opportunities and
challenges to the blended-learning environment". Computers & Education. 124. 77-91. 10.1016/j.compedu.2018.05.016 [in English].
Jingwei, L. P., Antonenko, D. & Wang, J. (2019). Trends and issues in multimedia learning research in 1996-2016: A bibliometric
analysis. Educational Research Review, 28, 100282. 10.1016/j.edurev.2019.100282 [in English].

Kozak, T. M. (2022). Intensification of lecture at higher school by means of multimedia presentations. Information techologies and
learning tools, 28, 2. doi.org/10.33407/itlt.v28i2.651. [in Ukrainian].

Klochek, H., Hryhorii, D. & Baraniuk, O. (2019). Word and slide in a lecture: the problem of synergetic effect. Information techologies
and learning tools, 72 (4), 26-40 doi.org/10.33407/itlt.v72i4.2480. [in English].

Bondarenko, T. V. (2018). Pecularities of software prezi usage for designing educational presentations. Information techologies and
learning tools, 63, 1, 1-11. 10.33407/itlt.v63i1.1907. [in Ukrainian].

Hlynsky, Y. M. & Ryazhska, V. A. (2018). Electronic educational video resourse as a theme-building learning tool in the higher
mathematic course. Information techologies and learning tools, 68, 6, 64-76. [in Ukrainian].

Hlynsky, Y. M., Fedasiuk, D. V. & Riazhska, V. A. (2018). Development and usage of the electronic video resourses for educational
purposes. Information techologies and learning tools, 58, 2, 67-78. 10.33407/itlt.v58i2.1580. [in Ukrainian].

Kulmagambetova, S. S., Iskindirova, S. K., Kazhiakparova, Z. S., Bainiyeva, K. T. & Pandya, C. (2016). Comparative Review of
Pedagogical Technologies in the Educational Process of Higher Educational Institutions. International Journal of Environmental &
Science Education, 11(9), 2567-2581. 10.12973/ijese.2016.707a [in English].

Uchitel, A, Batsurovska, I, Dotsenko, N, Gorbenko, O & Kim, N. (2020). Implementation of future agricultural engineers' training
technology in the informational and educational environment. Proceedings of the 8th Workshop on Cloud Technologies in Education
(CTE 2020). Kryvyi Rih, Ukraine, December 18, 2020. 233-246 [in English].

Batsurovska, |. (2021). Technological model of training of Masters in Electrical Engineering to electrical installation and
commissioning. Journal of Physics: Conference Series, 1946, XllI International Conference on Mathematics, Science and Technology
Education (ICon-MaSTEd 2021) 12-14 May 2021, Kryvyi Rih, Ukraine, 1946 012015 [in English].

Dotsenko, N. (2021). Technology of application of competence-based educational simulators in the informational and educational
environment for learning general technical disciplines. Journal of Physics: Conference Series, Volume 1946, Xlll International
Conference on Mathematics, Science and Technology Education (ICon-MaSTEd 2021) 12-14 May 2021, Kryvyi Rih, Ukraine, 1946
012014 [in English].

Plackett, R. L. (1983). Karl Pearson and the Chi-Squared Test. International Statistical Review. International Statistical Institute (ISI),
51 (1), 59-72. 10.2307/1402731. JSTOR 1402731in English].

@ @ Lis poboTa niyeH3osaHa Creative Commons Attribution 4.0 International License

11



