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support to teachers and contribute to the creation of a favourable learning
and cognitive atmosphere during training. The practical significance of
this study is to build a qualitative model that aims to improve the training
future primary school and computer science teachers to implement digital
systems in conjunction with pedagogical conditions

Keywords: information and communication competence; IT system;
primary education personnel training; data processing; training model
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INTRODUCTION

In the context of rapid development of the global informa-
tion infrastructure, digital technologies play a major role
in the advancement of Ukraine’s socio-economic environ-
ment. Digital transformation, globalisation, and absence
of information barriers between countries contribute to
the active implementation of the latest scientific and tech-
nical achievements in the field of information and com-
munication in education. Computers have become essen-
tial tools in all key areas of human activity, and therefore
modern pedagogical specialists must be oriented in this
rapid information flow. Notably, primary school is under-
going considerable changes, one of the main reasons for
which is the introduction of digital technologies into the
educational process. This creates opportunities to improve
the level and quality of students” knowledge, as well as to
develop modern skills and competences, such as informa-
tion and digital ones, and those related to foreign languag-
es and entrepreneurship.

The introduction of innovative teaching methods is
becoming increasingly necessary thanks to the latest tech-
nologies. The use of these technologies in primary schools
not only contributes to the success of Ukraine’s new
schools, but also makes learning more flexible and person-
alised. This gives teachers new opportunities to interact
with their students and enjoy an exciting learning expe-
rience (Ihnatenko, 2023). Even though the topic of train-
ing future primary school teachers and computer science
is widely studied and discussed by researchers in different
countries, there are still issues that need to be addressed.
G. Nugent et al. (2022) discusses a professional develop-
ment (PD) program for elementary school teachers to im-
prove their computer science (CS) knowledge and skills.
Teaching a high-level programming language, merging CS
topic and pedagogy education, and enlisting experienced
K-12 CS teachers and university faculty as instructors
were important components of the curriculum. T. Holo-
vatenko (2023) emphasises the value of mobile learning
in teaching digital natives in primary school at the same
time. The researcher offers a range of mobile-device-based
activities that support visual and digital literacies while
encouraging student autonomy, teamwork, and critical
thinking. These activities include the use of images, audio,
and QR codes. According to K. Kim & K. Kwon (2023),
teachers felt least confident about their subject under-
standing, with technological and pedagogical expertise
of artificial intelligence coming in close second. Five

major themes in Al education were found from interviews
with thirteen teachers: emphasising instructional design,
revamping the classroom, lowering anxiety levels among
educators, growing computer science-based AI education,
and developing a literate understanding of data, code, Al
technology, and moral dilemmas. According to S. Sular-
so et al. (2024), the use of computer music technology in
the classroom has had a wide range of effects on teaching
strategies, classroom dynamics, and student learning. The
shift in classroom dynamics, characterised by increased
collaboration among students and personalised instruc-
tion, demonstrates how technology can transform music
education. Early results from a research involving four
elementary-level teachers who took part in a collabora-
tive professional development program in addition to a
seven-lesson computer science instructional unit were
given by C. Stephens et al. (2021). The findings indicate
that the collaborative PD and expansive framing approach
were effective in supporting elementary teachers’ under-
standing and implementation of the CS instructional unit.
M. Bers (2021) and S. Alhazbi (2023) note that all primary
school teachers should specialise in computer technology.
Accordingly, more support is needed in terms of improv-
ing the pedagogical content of education and knowledge
about information systems. L. Kindei et al. (2022) agree
that successful training of future teachers in modern con-
ditions has a substantial impact on informatisation of the
educational process and focuses on the active use of infor-
mation technology tools.

There are also scientific studies that point to the insuf-
ficient level of scientific teaching, the lack of experimental
nature of teaching new information and communication
technologies (ICTs). G. Nugent et al. (2022) notes that
modern teachers are insufficiently prepared in scientif-
ic and pedagogical terms, and there is a need to focus on
high-level competences needed to solve practical problems
or to apply scientific knowledge in everyday situations. At
the same time, Y. Xiang et al. (2021) note that information
systems are currently developing rapidly, specifically in the
areas of mobile technology, the Internet of Things, and ar-
tificial intelligence. S. Sularso et al. (2024) further explore
this idea, finding that digital pedagogical systems that use
interactive software, collaborative projects, gamified learn-
ing experiences and, accordingly, allow each higher edu-
cation student to take an active part in learning, creating
a dynamic and inclusive environment. All this requires
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constant reform of the content and methodological tech-
niques for training future primary school specialists.

I. Storjak et al. (2022) helped to conceptualise how
the interaction of digital technology, artificial intelligence
(AI), and programming can help educators avoid incon-
sistent experiences. The most successful educational tools
for working with students should be highlighted. In line
with this, a pilot study on the use of Al by E. Southgate et
al. (2022) showed that the creation of educational content
for younger students by future primary school teachers had
a considerable potential for positive learning outcomes,
but only if time and organisational constraints were elim-
inated. N.V. Olefirenko et al. (2020) point out the need to
constantly update the system of teaching information tech-
nology skills in educational institutions. This is a common
concern for scientists and businesses in many industries.
The content level includes the integration and development
of courses and projects, improving the quality of the learn-
ing process, collecting and selecting high-quality learning
resources, managing and creating learning environments
inside and outside the educational institution, and creating
a multidimensional assessment system.

The purpose of this study was to highlight the prob-
lems of training future primary school and computer sci-
ence teachers studying under the educational programmes
013 “Primary Education and Computer Science”, 014 “Sec-
ondary Education (Labour Training and Technology. Com-
puter Science)” in the structure of information systems. In
line with this purpose, the following tasks were identified:

@ to cover the theoretical information on the method-
ology of teaching the features of information systems;

e to identify the structure, principles of operation,
characteristics of the hardware components of a personal
computer;

@ to provide methodological recommendations for the
organisation of practical classes in the course “Computer
Science (Structure and Main Components of Information
Systems)”.

MATERIALS AND METHODS

The analysis of the curricula for bachelors majoring in Pri-
mary Education at Oleksandr Dovzhenko Hlukhiv National
Pedagogical University at the beginning of the study reflects
a wide range of professionally oriented disciplines, as well
as skills in the subject application of ICT, which can devel-
op information and communication competence as a key
one. Scientific research, analysis of the Single treasury ac-
count (n.d.), Bachelor of Primary Education programmes,
the new edition of the State Standard of Primary Education,
surveys of teachers and university experience have revealed
the need to improve a range of components of the system of
training future primary school teachers (Ihnatenko, 2023).
The study analysed regulations, including Law of Ukraine
No. 1556-VII “On Higher Education” (2014), Resolution
of the Cabinet of Ministers of Ukraine No. 87-2018-p
“On Approval of the State Standard of Primary Educa-
tion” (2018), Order of the Ministry of Economic Develop-

ment, Trade and Rural Affairs of Ukraine No. 2736-20 “On
Approval of the Professional Standard for the Professions
of Primary School Teacher of a General Secondary Educa-
tion Institution, Teacher of a General Secondary Education
Institution, Teacher of Primary Education (With a Junior
Specialist Diploma)” (2020).

According to preschool and primary education and
based on the analysis of scientific literature, results of inter-
national research and teaching practice, a model of primary
school teachers’ training for teaching future primary school
teachers and computer science teachers the structure of
information systems was developed. The model covers all
stages of the educational process at universities, including
the use of information and communication technologies,
and forms an integral part of this process. Nevertheless,
as already mentioned, old approaches to the use of ICTs
no longer have the psychological and pedagogical features
that are necessary for modern students and do not meet
important educational expectations. Accordingly, new re-
quirements and developments of modern courses are being
put forward.

The model includes the following steps:

@ subject - a set of knowledge, skills and abilities related
to the subject content of the Steps to Informatisation course.
The following competences are particularly important: a
set of methodological, didactic skills, and knowledge of the
relevant parts and topics of the subject; experience in ap-
plying certain stages of learning in practice; ability to effec-
tively solve problematic and standard methodological tasks;

e students’ ability to organise the use of ICT;

o self-education is a personality quality of a successful
teacher that develops competences and is characterised by
readiness for continuous professional education. This is cru-
cial in the context of the continuous and rapid development
of ICT and the continuity of the vocational education system.

In the presented model, the methodological system of
training future primary school teachers to teach the funda-
mentals of digital technologies is considered as a set of ba-
sic means and goals of education, methods, content, forms
that allow applying the selected content and achieving the
designated purpose. To formulate the system of compe-
tences necessary for teaching students the basics of infor-
mation and communication technologies, the educational
and qualification requirements for primary school teachers
were analysed (Holovatenko, 2023), the learning objectives
were defined, the methodology for selecting the content of
learning is described, and the methods, forms, and means
of learning were identified.

Therefore, the choice of research methodology was
aimed at identifying the most complete and objective char-
acteristics of the problem under study in terms of quality
training of future primary school and computer science
teachers in the structure of information systems. Generally,
it is believed that the combination of materials and meth-
ods underlying the methodology of this study is optimised
in terms of achieving its objectives and can be effectively
used in the learning process.
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RESULTS

In the context of informatised education, to adapt to the
needs of society, the implementation of conventional learn-
ing requirements requires the prerequisites of scientificity,
visibility, accessibility, problematic nature, systematic, and
sequential learning, activity. The consciousness of students in
the educational process, the intensity of knowledge acquisi-
tion, the development of education and training, and the in-
tegration of educational functions have reached a new level.
These requirements can be well fulfilled by involving knowl-
edge-based information systems in the learning process.

The use of information technology in the training of
real professionals is defined as an integrated approach to
identifying the basics, creating and implementing learn-
ing processes involving people, tools, methods aimed at
motivated, active work (Sapanca et al., 2022). The task of
higher education teachers is to provide consultations and
identify prospects for the use of relevant technologies, and
the task of future primary school teachers is to acknowl-
edge the need to acquire skills, knowledge, and successfully
apply them in their practical work. The use of ICT in the
organisation of primary school teachers” professional ac-
tivities has two aspects. The first one is related to the use
of ICT tools for organising teacher’s professional activity at
all stages of lesson creation and delivery, the second one is
the use of new tools for organising teacher’s extracurricular
professional activity (creation of teaching and learning ma-
terials for students, creation of structure and organisation);
for materials for teachers (Morse, 2004; Morais et al., 2005).

Resolution of the Cabinet of Ministers of Ukraine
No. 87-2018-p (2018) in Ukraine defines IT education as
one of the key areas in the curriculum of a modern school
and sets clear requirements for the mandatory learning
outcomes and competences of students. The main purpose
of this field is to develop information and communication
competencies and key skills necessary for solving problems
using digital devices and ICT. It promotes personal growth,
creative expression, as well as personal and social well-be-
ing, and develops skills of safe and ethical behaviour in the
information society.

The stages of training future primary school teachers
include the use of digital tools in teaching primary school
children, description and analysis of successful curricula
and relevant software and methodological support (Kager
& Marinsek, 2023). Higher education teachers should draw
the attention of future primary school teachers to the fact
that, at the heart of teaching, everyone must adapt to the
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conditions of particular software and hardware, consider-
ing the primary school curriculum, younger students, and
their developmental levels. It is necessary to guide students
through a systematic analysis of the curriculum, which is
explained by the fact that they need to clearly understand
the status and role of a particular curriculum in the entire
structure of education. Proceeding from the principles of
analysing the methodological framework and content of
computer science courses, it is impossible not to draw the
attention of higher education students to their multidimen-
sionality (Huang & Meng, 2022). Forming in their minds
a vision of the triple goals of the processes of education,
training and development of individuals is considered an
essential stage of preparation for practical work. The train-
ing is mainly about spreading the basic concepts of comput-
er science (information, algorithms) and developing pro-
ject management skills, as well as the factual areas in which
children receive (consolidation, repetition) of knowledge
in other subjects (digital skills, number composition, word
grammar analysis) in each lesson.

The discipline “Computer Science (Structure and Main
Components of Information Systems)” provides informa-
tion on digital technology, the structure of modern person-
al computers, peripherals, computer networks, preparation
of presentations, organisation of group work using online
services, organisation of video conferences with the intro-
duction of distance learning. Future specialists are provid-
ed with expert support. The effectiveness of training future
professionals depends on a range of factors, including the
reliability of the equipment and software used, the inter-
ests of students, their ability to use remote information
resources, computer skills, and motivation to use digital
learning tools (Law of Ukraine No. 1556-VII, 2014). The
use of digital learning tools by primary school teachers in
the educational process is conditioned by the current level
of education in primary general education and the princi-
ples of the New Ukrainian School (NUS). This is reflected
in the professional standards for teachers, which emphasise
the reasonable use of digital tools “according to the needs
and objectives of professional activity”. It is noted that the
use of digital learning tools should not only be dominant,
but also auxiliary and must be combined with other teach-
ing methods and forms of education (Order of the Minis-
tryof Economic Development, Trade and Rural Affairs of
Ukraine No. 2736-20, 2020). The analysis of the elements
of information and communication technologies in educa-
tional activities is presented in Table 1.

Table 1. ICT elements of primary school teachers’ readiness to teach the fundamentals of computer science

ICT elements
Methodological Theoretical Psychological Practical
Psychological ~ Knowledge Motlva'tlonal
L . (emotional . . . Content and
Specialised and system in e Orientation-  Evaluation and . .
. . . and volitional, Creative operational-
knowledge pedagogical ~ information based result-based
. o and goal- based
skills disciplines .
oriented)

Source: compiled by the authors
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The introduction of the educational process and the
constant use of knowledge-intensive information systems
in it to assess the quality of mastering the set goals, their
creation and production requires certain changes in the ed-
ucational process, namely:

o teachers as expert consultants in the educational pro-
cess;

o transferring part of the training materials to students
for self-study;

® development of educational and methodological
complexes considering the specifics of knowledge-inten-
sive information systems for educational purposes;

® gradual abandonment of the conventional form of
control and introduction of the role of individual indicators
of accumulation, milestones, and current;

e final analysis of the acquisition of skills and knowl-
edge.

Particular attention should be paid to the use of knowl-
edge-based information systems to implement adaptive
learning management. Thus, in the modern sense and in
a broader sense, adaptation means not only the ability to
adapt to function successfully in a certain environment, but
also the ability to further develop psychological, personal,
and social abilities in this environment. When creating an
adaptive educational environment, it is also important to
adapt to the conditions of the internal environment, i.e., the
intellectual, emotional, evaluative, and behavioural spheres
of each person involved in the educational process. How-
ever, a crucial feature of adaptability is the development
of the ability to improve oneself, considering one’s age,
internal resources, and abilities. The introduction of the
concepts of adaptive management of the educational sys-
tem, based mainly on the provisions of modern theoretical

foundations of management and psychotherapy, provides
prospects for transformation from a dogmatic and author-
itarian educational system to the creation of a favourable
educational system.

The training of applicants for education in the speci-
ality of primary education and computer science is carried
out under the educational programme 013 “Primary Edu-
cation and Computer Science” As a result of its successful
completion, students receive the following qualification:
“Bachelor of Primary Education. Primary school teacher at
a general secondary education institution. Primary school
computer science teacher at a general secondary education
institution”. Future teachers of computer science are also
trained at the first (bachelor’s) level of higher education
in the speciality 014 “Secondary Education (Vocational
Training and Technology)”, field of knowledge 01 Educa-
tion/Pedagogy under the educational programme “Sec-
ondary Education (Vocational Training and Technology.
Computer Science)”. As a result of its completion, students
receive a qualification: “Bachelor of Secondary Education
(Vocational Education and Technology)”. Students major-
ing in Primary Education and Computer Science consider
the structure of information systems when studying the
course “Computer Science (Structure and Main Com-
ponents of Information Systems)”, which is a mandatory
component of these educational programmes, and which
is allocated 4 credits of the European Credit Transfer and
Accumulation System (ECTS). The above-mentioned ed-
ucational programmes require the use of an improved ed-
ucational model that defines the stages of the educational
process in higher education institutions based on the use
of ICT, which is ultimately a necessary part of this process

(Fig. 1).

Pedagogical tasks — formation of a teacher’s system of competences necessary for the development of digital literacy
in the subject “Steps to Computer Science”. Competences:

Subjective in relation to the

subject ICT-based

l Self-educational ]
[ Methodological ]

Health-preserving

’ Methodological foundations: principles; rules; regularities; approaches (personal, activity-based, and competence-based) ‘

’ Organisational and pedagogical conditions: ‘

Availability of educational institution
infrastructure, including learning
platforms

Psychological and pedagogical
readiness of future teachers

Development of successful
professionally oriented motivation

1

Content and activity block: content; forms (group, project, individual work, research); methods
(conventional, research-based, innovative); means (ICT, Web 2.0, teaching and learning complexes)

| ]

’ Efficiency of the methodological system: ‘

] High I

Average ‘ ’

Low ‘

| |

’ Result: development of future primary school and computer science teachers’ readiness to teach the fundamentals of ICT ‘

Figure 1. A model for preparing future primary school teachers
for teaching fundamentals of information and communication technologies

Source: compiled by the authors
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After studying the discipline “Computer Science (Struc-
ture and Main Components of Information Systems)”, fu-
ture teachers should master the following: understanding
of the concept of an information system, their types and
main characteristics; knowledge of the architecture of a
personal computer and the principles of its operation; abil-
ity to apply the acquired knowledge in further professional
activities; information on the types of computer networks
and the principles of their construction; understanding of
the structure of a personal computer (PC), its main charac-
teristics and functional purpose of its components (central
processor, motherboard, RAM, storage devices, input and
output devices).

Upon completion of the educational components, each
applicant should acquire the following general competenc-
es: nationhood (liberal democracy) is the ability to under-
stand the values of society and the need for its continuous
development, to recognise the rule of law, human and civil
rights and freedoms, and to exercise one’s responsibilities
and rights as a member of society; to multiply and preserve
cultural, moral, and scientific achievements, achievements
of society based on an understanding of historical periods
and patterns of development of the subject area, its place in
the general system of knowledge about society and nature,
as well as its place in social, technical and technological
development; introduction of relevant forms and types of
physical activity for a healthy lifestyle; assessing and ensur-
ing the quality of work performed; work in teams; finding,
solving, or formulating problems; searching, processing,
and analysing certain information from various sources;
practice in a socially conscious and responsible manner;
work following ethical considerations.

In organising the educational process, preference is
given to innovative forms of classes and methods of teach-
ing, learning, and assessment. According to the Order of
the Ministry of Economic Development, Trade and Rural
Affairs of Ukraine No. 2736-20 (2020) and Resolution of
the Cabinet of Ministers of Ukraine No. 87-2018-p (2018),
innovations are changes or improvements that relate to
competitive technologies, services, products, as well as or-
ganisational and technical solutions in production, admin-
istrative, commercial, or other areas of activity. These in-
novations are distinguished by their focus on substantially
improving the quality and structure of production, as well
as the social sphere. Research and innovation play a key
role in developing the economy, enhancing the country’s
competitiveness, and improving the quality of life.

A range of teaching methods are used to teach this
discipline. Verbal methods: explanation: providing infor-
mation in the form of verbal comments to help learners
understand concepts or processes; narration: a teacher’s
retelling of a story or material for the purpose of teach-
ing; conversation: a discussion of a given topic between a
teacher and students, aimed at active involvement of each;
instruction: explaining procedures or rules for performing
certain tasks. Visual methods: demonstration: showing real
objects or processes to better understand the material; illus-
tration: the use of images, diagrams, or charts to visualise
concepts or information. Practical methods: observation:

Ihnatenko et al.

the process of actively perceiving information through the
observation of real situations; experiment: conducting con-
trolled research to study certain phenomena or patterns;
exercises: practical exercises or tasks aimed at consolidat-
ing knowledge and skills; practical work: an activity that
includes practical skills and application of knowledge in
a given area; work with information sources: searching,
analysing, and using information from various sources for
educational purposes; data analysis: processing and inter-
preting information to draw insights and conclusions.

The following types of evaluation are distinguished for
monitoring and control. The oral form of assessment in-
cludes interviews, defence of laboratory works, presenta-
tions, and comments on the reference notes. These forms
facilitate active interaction between the teacher and the
student and allow assessing the level of understanding and
comprehension of the material.

The written assessment method includes independent
work according to the options, completion of an individ-
ual task, filling in a table, drafting a diagram, performing
relevant exercises. These types of assessments allow assess-
ing the degree of independence, understanding and com-
prehension of the material by the learner. The test form of
assessment includes closed-question tests, matching tests,
sequencing tests. These methods allow quickly and objec-
tively assessing the level of mastery of particular knowl-
edge and skills. Self-monitoring involves self-assessment
of written work and other tasks. This method promotes
active involvement of students in their own learning and
development of self-regulation. The final control is carried
out in the form of a test, which assesses the overall level
of mastery of the educational material by the student and
their readiness for further study or work in this field. The
system of assessment of students’ learning achievements
in the discipline “Computer Science (Structure and Main
Components of Information Systems)” is based on com-
petence-based approaches aimed at forming the relevant
achievements of the programme learning outcome in the
future specialist. This approach involves not only the acqui-
sition of theoretical knowledge but also the development of
practical skills necessary for successful professional activity.

The students’ academic achievements in this disci-
pline are assessed using a module-rating system based on
the principle of cooperative reporting. This means that the
grade is formed not only based on a single exam or test,
but also based on the results of various activities during
the academic period, such as independent work, practical
work, projects, and other assignments. Furthermore, the
assessment system makes provision for mandatory mod-
ule control, which makes it possible to systematically check
the level of learning at each stage of learning. A cumulative
system of assessment of the level of skills, knowledge, and
abilities allows students to gradually improve their results
and track their progress throughout the learning process. It
is worth considering the basic theoretical information of-
fered to students in the course “Computer Science (Struc-
ture and Main Components of Information Systems)”. The
entire course is divided into 7 content modules, which in-
clude lectures, practical work, and independent work of the
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student (Ihnatenko, 2022). During the first topic, students
consider the concept of systems, information systems, their
types and characteristics, history of development, examples
of control systems, sign systems, ordinary languages as an
example of a sign system, formal languages, programming
languages. It is recommended that this material be studied
in the form of a reference lecture and self-study material.

In the second lecture, students consider: a computer
as an information system, the architecture of a personal
computer, the functional diagram and principles of a mod-
ern computer. Basic concepts to be formed: computer as
an information system, software interface, hardware inter-
face, software, principles of computer operation, function-
al diagram, main-module principle of computer structure,
principles of numerical data encoding, computer structur-
al diagram, main components of computer hardware. The
third topic is the structure, main characteristics, and func-
tional purpose of the central processor, motherboard, and
RAM. Key concepts: central processor, processor param-
eters, RAM, motherboard, ROM. The fourth topic is the
structure and main characteristics of modern data storage
devices. Key concepts: data storage media, punch cards,
floppy disks and discs of various formats, hard disc drives,
solid-state drives. The fifth topic is the structure, main
characteristics, and functional purpose of information in-
put devices. Key concepts: data input devices, keyboard,
mouse, scanners of various types, microphones, game ma-
nipulators, graphics tablets, webcams. The sixth topic is
the structure, main characteristics, and functional purpose
of information output devices. Key concepts: monitors and
their characteristics, types of matrices, printers and their
types, multimedia projectors and their types. The final,
seventh topic is computer networks, types and principles
of construction. Key concepts: computer networks, their
classification, technologies and equipment for organising
computer networks, the Internet, data transfer protocols,
modem operation, domain, domain zones. According to
the theoretical information described above, students are
offered to complete practical classes in the course “Com-
puter Science (Structure and Basic Components of Infor-
mation Systems)”. The plan of each practical lesson con-
sists of a topic, an objective, questions for discussion, a
practical task, and test questions. Let us take a closer look
at the methodology for conducting practical classes.

Topic of the practical session No. 1: “Computer central
processing unit”

Purpose: To get to know the device “central processing
unit”. Consider the functional purpose, main types, and key
characteristics of a computer’s central processing unit.

Questions for discussion:

1. What is a computer’s central processing unit?

2. The history of processor development.

3. Key features of processors.

4. World leaders in processor manufacturing.

5. Development prospects for processors.

6. Selecting a central processor depending on the task
at hand.

Control questions:

1. What is computer architecture?

2. How do computer processors differ depending on
the generation?

3. What are the main characteristics of computer pro-
cessors?

4. What is the purpose of the computer processor
cache?

5. What is a TCP processor?

The effectiveness of a computer science lesson depends
on the correct selection of its type with a certain relevant
structure of constituent elements. The choice of the form
of teaching is influenced by the place of each lesson in the
thematic logic of the subject, the purpose of the lesson,
content, and tasks, age characteristics of students, students’
experience. Today, there are the following types of lessons:
introductory lessons (introduction to the topic), lessons on
recognising the essence of the terminology of the topic and
identifying important thematic patterns, lessons on repeti-
tion and generalisation, and practical lessons.

The lesson of acquiring new knowledge includes the ac-
quisition of knowledge includes their perception, recogni-
tion, understanding of internal relations and dependencies
of objects and phenomena, memorisation, generalisation,
systematisation. Success in acquiring knowledge depends
on the goals and motivation of the students and the teacher.
With this in mind, this type of lesson includes the following
elements: homework review, background knowledge, and
review. The basis for designing the structure of such lessons
is the pedagogical system of exercises and tasks, as well as
their sequence, which contributes to the achievement of the
educational purpose. Following the logic of the process, the
lessons of mastering skills and abilities include repeating
homework, using skills and abilities, applying new knowl-
edge (test practice). This lesson involves independent ap-
plication of knowledge in typical situations (diagrams,
instructions, task-based training exercises) and creative
transfer of knowledge and skills to new situations (creative
exercises), lesson summary, homework assignment.

The lesson is designed to confirm knowledge, skills,
and abilities. Depending on the purpose of the lesson, the
content of the educational material, methods and means
of teaching, the structure of this type of lesson varies. This
knowledge, skills at various levels, from determining stu-
dents’ knowledge of factual material to formulating con-
cepts to reveal a system of knowledge and applying this
knowledge creatively in non-standard conditions, includes
competence testing. In this approach, the structure of the
lesson includes: a message about the topics, goals and ob-
jectives of the lessons, and motivation for learning. Com-
bined lessons have several equivalent learning objectives,
and the structure varies depending on which type of lesson
and its components are combined. For instance, the struc-
ture of a learning unit that combines a review of what stu-
dents have already learned. Furthermore, the acquisition
of new knowledge may include communicating the top-
ics, goals, and objectives of the unit, motivating learning,
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review, assessment, reconstruction, modification of prior
knowledge, recognition, understanding, generalisation,
and systematisation of new knowledge, lesson summaries
and homework assignments.

Therefore, in a competence-based methodological
system, the training of a future computer science teacher
includes revision of learning goals and objectives, consid-
ering the development of students’ skills in different types
of lessons, independent use of knowledge in professional
activities at the level of established professional require-
ments and responsible performance of professional duties.
The specificity of pedagogical activity and skills of primary
school and computer science teachers, recognition of its so-
cial significance and personal responsibility for the results
of this activity determine the continuity of the formation
and development of professional abilities throughout life.
In the context of distance learning, students are asked to
prepare a report and develop a presentation on the issues
discussed in preparation for practical classes. Students up-
load the prepared reports, e.g., to Google Classroom for re-
view. One can defend their work during video conferences
in Zoom or Google Meet. During online classes, it is rec-
ommended not only to listen to students’ reports, but also
to initiate discussions and debates on problematic issues.

Based on the coverage of theoretical information on
the methodology of teaching the features of information
systems, it was possible to systematise and summarise the
key aspects of learning, which contributes to more effec-
tive learning of the material by higher education students.
The definition of the structure, principles of operation and
characteristics of the hardware components of a personal
computer allowed students to improve their understand-
ing of the principles of functioning and interconnection of
information system components. The provided method-
ological recommendations for organising practical class-
es in the course provide pedagogical support to teachers
and contribute to the creation of a favourable learning and
cognitive atmosphere during classes. This includes the use
of modern methods and techniques, active involvement of
students in practical tasks, and interaction with education-
al materials. This approach helps to improve the quality of
education and prepare students for real-world challenges in
the field of information technology.

DISCUSSION

The discussion of the development and practical training
of future primary school and computer science teachers
in the structure of information systems allows comparing
the findings of this study with the results of scientists con-
ducting research in this area. This issue is a subject of much
thought and debate and has been investigated many times
using a variety of approaches.

Specifically, the opinion of L. Kindei et al. (2021) coin-
cides with that of the author of this study and determines
that the specific feature of teaching computer science in
primary school is that it is unclear who is better suited
to teach this subject to primary school children: primary
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school teachers who do not have sufficient subject matter
competence but are familiar with psychology, developmen-
tal levels, and other aspects of teaching primary school
children, or computer science teachers who have sufficient
subject matter knowledge but little experience of working
with primary school children. An essential feature of teach-
ing younger students is considering their age, physiological,
and mental characteristics. This is crucial when teaching
such complex subjects as computer science. It was found
that the most difficult part of organising a course to prepare
teachers for teaching computer science in primary educa-
tion is the readiness of teachers for this type of educational
activity. The format and methods of work during the course
help prepare teachers for practical work with computers,
but it is important to pay attention to the software and
learning tools available in schools and suitable for teaching
primary school children. These ideas are also reflected by
J. Parham-Mocello et al. (2023), who noted that one of the
main conditions for introducing computer science into the
primary school educational process is the training of a new
generation of teachers who are familiar with the technical
characteristics of computers, strictly adhere to the rules and
regulations of computer hygiene, are familiar with comput-
er programs specially designed for students, are aware of
the ethical rules of their use, and are familiar with innova-
tive technologies. All of them recognise that the challenge
is to train a new generation of teachers who are proficient
in the methodology of using educational technologies.

Considering the views of researchers such as
C.C. Chang et al. (2022), and L. El-Hamamsy et al. (2021),
the use of information technology in the training of voca-
tional education specialists can be interpreted as a com-
prehensive approach to the definition, development, and
implementation of vocational education. This is an educa-
tional process that includes the function of personal, in-
strumental, and methodological means aimed at motivated
and active acquisition of skills, knowledge, and abilities
related to the optimised use of information technology in
future activities. Future primary school teachers are faced
with the task of demonstrating the potential of using infor-
mation technology, acknowledging the significance of the
knowledge and skills they have acquired and successfully
applying them in their future professional activities. The
opinions of D.D. Oh et al. (2024) and M. Fundi et al. (2024)
on the organisation of primary school teachers’ profession-
al activities using ICT partially support the initial hypoth-
eses of the author of this study. It should be added that this
training is manifested in various aspects, namely, one is
relevant to the organisation of qualified teacher activities at
the stage of preparation and implementation of lessons us-
ing ICT tools; the other is related to the organisation of the
use of innovative tools, the organisation of extracurricular
professional activities of teachers (preparation of didactic
materials for students and methodological and organisa-
tional materials for teachers).

On the one hand, M. Fundi et al. (2024) defines that one
of the stages of training qualified primary school teachers

Scientific Bulletin of Mukachevo State University. Series “Pedagogy and Psychology”, Vol. 10, No. 2



Training of future primary school...

to use computers in teaching younger students is the
characterisation and analysis of alternative curricula, rel-
evant software, and methodological software. Teachers of
pedagogical faculties should draw the attention of their
students, future primary school teachers, to the fact that
pedagogical practice should accommodate the curriculum
of primary school children and their developmental level,
each of which should be adapted to concrete programme
and technical requirements. In other words, they should
guide students to a systematic analysis of the learning pro-
cess, i.e., to a clear understanding of the place and role of a
particular lesson in the overall structure of learning. This is
the only way to ensure that the material is correctly remem-
bered and repeated. Following the principles of systematic
analysis of the content and methodological foundations of
the computer science course, one should draw students’ at-
tention to its multifaceted nature. Forming a vision of the
three objectives of the course - to teach, up-bring, and de-
velop - is of great importance as a preparatory stage for
their implementation. On the other hand, T. Holovaten-
ko (2023) suggests that teaching should encourage the
development of fundamental computer science concepts
(knowledge, algorithms) and programme management
skills. Specifically, it is vital to ensure that in each lesson
children learn material from other lessons (counting, num-
ber structure, grammatical analysis of words). From the
very first lesson, a future primary school and computer
science teacher should try to form an appropriate attitude
towards computers in children. The above ideas of M. Fun-
di et al. (2024) and T. Holovatenko (2023) clearly reflect the
significance of highlighting research findings.

M. Worsley (2022) complements the findings of the
present study and addresses the development of practical
exercises. At the initial stages of methodological training, it
is important to teach students how to plan lessons. Both ex-
emplary and imperfect lessons should be recorded on vid-
eo and subsequently analysed: the structure of the lesson,
the content of the non-computer part, and the relevance
to the training software. This applies to the choice of or-
ganisational forms and methods, ways to control the qual-
ity of learning, and the emotional colouring of lessons and
student activities. Experience shows that this type of train-
ing is positive. This is because issues often arise that have
not been previously addressed in the classroom, such as
knowledge control, consideration of individual character-
istics of students when organising independent work with a
computer, didactic principles of computer-based learning,
and ways to maintain motivation to learn. Teachers and
methodologists should also constantly remind students
that a prerequisite for using computers in primary school
is compliance with hygiene and sanitary requirements to
protect the physical and mental health of young students.
It was found that the use of ICT tools in future professional
activities is an overall quality of a person characterised by
knowledge, skills, abilities, qualities, and the ability to use
these tools creatively in future professional activities. It is
reflected in the intellectual, motivational, subject matter,

and practical spheres of a person’s activity. The readiness
of future primary school teachers to use ICT tools in their
professional activities as a range of interrelated motivation-
al, operational, affective-volitional, evaluative-reflective,
and reflective criteria (Sinha et al., 2023; Levitt et al., 2024).
Proceeding from the above criteria, the author of this study
has further improved the information on the degree of
readiness to use each digital technology tool in business ac-
tivities, which can be divided into three levels.

1. The prominent level of readiness includes students
who are purposeful, deeply aware of the need for pedagog-
ical training, and are characterised by a desire for creative
and search activities to improve their knowledge and pro-
fessional skills. Such students demonstrate a positive and
active attitude towards learning how to implement ICT in
the educational and training process.

2. A sufficient level of future teachers’ readiness to im-
plement IT tools is characterised by the presence of active
motivation to learn and work. Such students consciously
tulfil the teacher’s tasks in the classroom and in extracurric-
ular activities, but do not show activity and creativity. They
clearly recognise the activities that they find more impor-
tant and interesting. In situations where students are not
confident in their knowledge and skills, they do not show
readiness to overcome problems.

3. The low level of readiness is reflected in weak pos-
itive motivation and low value of professional and educa-
tional activities using information systems. Cognitive in-
terest is mostly short-term and situational.

These studies emphasise the significance of computer
training for future teachers, specifically, teaching them to use
ICT effectively in their professional activities. There is also a
need to develop students’ practical skills, increase their read-
iness to use these tools and consider hygiene and sanitary
aspects when introducing ICTs into the educational process.

CONCLUSIONS

Consideration of the selection, development, and imple-
mentation of advanced technologies, models, and learning
systems in Ukrainian higher education should be based on
a thorough and comprehensive analysis of current trends,
patterns of social life, achievements of Ukrainian and world
philosophy, psychology and pedagogy, experience of meth-
odologists and practitioners. The results of this analysis
helped to identify relevant changes and promising ways
to reform and improve the Ukrainian research and educa-
tion system. It can be argued that the principal vector of
teacher education development is a fundamental change in
its content, which is focused on improving the quality of
training teachers with professional knowledge, capable of
replenishing it independently, and being competitive in the
market of educational services. According to the analysis
of the main studies devoted to determining the content of
preparation for the professional activity of future computer
science teachers, the development of professional compe-
tence of a teacher includes in-depth knowledge of the sub-
ject, teaching methods, pedagogy, psychology, didactics,
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and pedagogical skills related to the teacher’s behaviour
in various pedagogical situations. It can also be concluded
that it includes the development and formation of the nec-
essary personal qualities, communication skills, the need
for self-improvement and self-esteem.

The study considered the elements of the methodology
for training students of higher pedagogical education insti-
tutions majoring in 013 “Primary Education and Computer
Science”, 014 “Secondary Education (Labour Training and
Technology. Computer Science)” on the structure of infor-
mation systems in studying the course “Computer Science
(Structure and Main Components of Information Sys-
tems)”. The theoretical information on the features of infor-
mation systems; structure, principles of operation, charac-
teristics of hardware components of a personal computer;
methodological recommendations for practical work were
presented. The findings of the study suggest that the intro-
duction of innovations in the learning process plays a con-
siderable role in the development of education, increasing
the country’s competitiveness and improving the quality
of life of each future specialist. In the educational process
in the discipline “Computer Science (Structure and Main
Components of Information Systems)”, it was found that
various teaching methods are used, such as verbal, prac-
tical, and visual methods, which are aimed at developing
students’ competences. The basis for assessing students’ ac-
ademic achievements is a competence-based approach that
involves not only the acquisition of theoretical knowledge
but also the development of practical skills necessary for
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successful professional activity. The assessment system is
based on a module-rating system, which helps to objective-
ly determine the level of learning and encourages students
to work systematically throughout the entire academic pe-
riod. Therefore, considering the significance of innovations
in the modern educational environment, the course “Com-
puter Science (Structure and Main Components of Infor-
mation Systems)” sets standards of high-quality education
and contributes to the training of qualified specialists in the
field of information technology.

The findings of this study are limited to the analysis
of the development of information and communication
skills and other key competences of future primary school
and computer science teachers while studying the subject
“Computer Science (Structure and Main Components of
Information Systems)”. The scope of this study was limit-
ed to a single higher education institution where the study
was conducted. Further areas for research include the de-
velopment and testing of innovative training programmes
for future teachers who teach computer science in primary
schools, and the study of the use of the latest technologies,
such as artificial intelligence or virtual reality, in profes-
sional training.

ACKNOWLEDGEMENTS

None.

CONFLICT OF INTEREST

None.

(1]

(2]
(3]

(4]

(5]

(6]

(7]

(8]
(9]

REFERENCES

Alhazbi, S. (2023). Bringing computer science education to schools in Qatar: Challenges of the implementation.
In 2023 international conference on computer and applications (ICCA) (pp. 1-4). Cairo: Institute of Electrical and
Electronics Engineers. doi: 10.1109/ICCA59364.2023.10401793.

Bers, M. (2021). Teaching computational thinking and coding to young children. Hershey: IGI Global. doi: 10.4018/978-
1-7998-7308-2.

Chang, C.C., Hwang, G.J., & Tu, Y.F. (2022). Concept mapping in technology-supported K-12 education: A systematic
review of selected SSCI publications from 2001 to 2020. Journal of Educational Computing Research, 60(7), 1637-1662.
doi: 10.1177/07356331211073798.

El-Hamamsy, L., Bruno, B., Chessel-Lazzarotto, E, Chevalier, M., Roy, D., Zufterey, ].D., & Mondada, F. (2021). The
symbiotic relationship between educational robotics and computer science in formal education. Education and
Information Technologies, 26(5), 5077-5107. doi: 10.1007/s10639-021-10494-3.

Fundi, M., Sanusi, I.T., Oyelere, S.S., & Ayere, M. (2024). Advancing AI education: Assessing Kenyan in-service
teachers” preparedness for integrating artificial intelligence in competence-based curriculum. Computers in Human
Behavior Reports, 14, article number 100412. doi: 10.1016/j.chbr.2024.100412.

Holovatenko, T. (2023). Enhancing elementary classroom learning experiences with mobile learning: Implications
for practice. In Impactful classroom experiences in elementary schools: Practices and policies (pp. 25-49). Hershey: IGI
Global. doi: 10.4018/978-1-6684-8551-4.ch002.

Huang, Y., & Meng, H. (2022). Research on information technology skills training and multi-dimensional
evaluation system construction. In 2022 3rd international conference on education, knowledge and information
management (ICEKIM) (pp. 1033-1036). Harbin: Institute of Electrical and Electronics Engineers. doi: 10.1109/
ICEKIM55072.2022.00224.

Thnatenko, O.V. (2022). Structure and main components of information systems: Educational and methodological
manual. Sumy: Dream.

Thnatenko, O.V. (2023). Digitization of the process of training future primary school teachers. In Collection of
abstracts of the II international scientific and practical conference “Modern approaches to problem solving in science and
technology” (pp. 310-313). Warsaw: International Science Unity.

Scientific Bulletin of Mukachevo State University. Series “Pedagogy and Psychology”, Vol. 10, No. 2


https://doi.org/10.1109/ICCA59364.2023.10401793
https://doi.org/10.4018/978-1-7998-7308-2
https://doi.org/10.4018/978-1-7998-7308-2
https://doi.org/10.1177/07356331211073798
https://doi.org/10.1007/s10639-021-10494-3
https://doi.org/10.1016/j.chbr.2024.100412
https://doi.org/10.4018/978-1-6684-8551-4.ch002
https://doi.org/10.1109/ICEKIM55072.2022.00224
https://doi.org/10.1109/ICEKIM55072.2022.00224
https://scholar.google.com.ua/citations?view_op=view_citation&hl=uk&user=UUfppwUAAAAJ&citation_for_view=UUfppwUAAAAJ:g5m5HwL7SMYC
https://scholar.google.com.ua/citations?view_op=view_citation&hl=uk&user=UUfppwUAAAAJ&citation_for_view=UUfppwUAAAAJ:g5m5HwL7SMYC
https://isu-conference.com/wp-content/uploads/2023/11/Modern-Approaches-to-Problem-Solving-in-Science-and-Technology_Nov_15_17_Warsaw_Poland.pdf

Training of future primary school... @

[10] Kager, D., & Marinsek, A. (2023). A gamified learning scenario for introducing pupils to the scientific method
through experimentation and programming. In 2023 46th MIPRO ICT and electronics convention (pp. 545-550).
Opatija: Institute of Electrical and Electronics Engineers. doi: 10.23919/MIPR0O57284.2023.10159900.

[11] Kim, K., & Kwon, K. (2023). Exploring the AI competencies of elementary school teachers in South Korea. Computers
and Education. Artificial Intelligence, 4, article number 100137. doi: 10.1016/j.caeai.2023.100137.

[12] Kindei, L., Nikitina, O., Baraniuk, I., Kotelianets, Y., & Kotelianets, N. (2022). The problem of methodological training
of future teachers in the digital environment. Journal of Curriculum and Teaching, 11(5), 146-154. doi: 10.5430/jct.
v11in5p146.

[13] Law of Ukraine No. 1556-VII “On Higher Education” (2014, July). Retrieved from https://zakon.rada.gov.ua/laws/
show/en/1556-18#Text.

[14] Levitt, D., Garfus-Knowles, D., Khuu, W., & Siddappa, S. (2024). Using computational thinking to demystify computer
science for elementary teachers. In SIGCSE 2024: Proceedings of the 55th ACM technical symposium on computer
science education (pp. 1537-1538). New York: Association for Computing Machinery. doi: 10.1145/3626253.3631658.

[15] Morais, A.M., Neves, I.P., & Afonso, M. (2005). Teacher training processes and teachers’ competence — a sociological
study in the primary school. Teaching and Teacher Education, 21(4), 415-437. doi: 10.1016/j.tate.2005.01.010.

[16] Morse, N.V. (2004). Methodology of teaching informatics. Kyiv: Training Book.

[17] Nugent, G., Chen, K., Soh, L.K., Choi, D., Trainin, G., & Smith, W. (2022). Developing K-8 computer science teachers’
content knowledge, self-efficacy, and attitudes through evidence-based professional development. In ITiCSE 22:
Proceedings of the 27th ACM conference on innovation and technology in computer science education (pp. 540-546).
New York: Association for Computing Machinery. doi: 10.1145/3502718.3524771.

[18] Oh, D.D., Rich, K.M., Bosch-Wilson, K.L., & Cunningham, H.L. (2024). Motivating and increasing the relevance of
elementary computer science in rural communities: Exploring elementary teacher perspectives in Idaho. In SIGCSE
2024: Proceedings of the 55th ACM technical symposium on computer science education (pp. 1768-1769). New York:
Association for Computing Machinery. doi: 10.1145/3626253.3635500.

[19] Olefirenko, N.V., Kostikova, I.I., Ponomarova, N.O., Lebedieva, K.O., Andriievska, V.M., & Pikilnyak, A.V. (2020).
Training elementary school teachers-to-be at computer science lessons to evaluate e-tools. CTE Workshop Proceedings,
7,578-591. doi: 10.55056/cte.414.

[20] Order of the Ministry of Economic Development, Trade and Rural Affairs of Ukraine No. 2736-20 “On Approval
of the Professional Standard for the Professions of Primary School Teacher of a General Secondary Education
Institution, Teacher of a General Secondary Education Institution, Teacher of Primary Education (With a Junior
Specialist Diploma)”. (2020, December). Retrieved from https://zakon.rada.gov.ua/rada/show/v2736915-20#Text.

[21] Parham-Mocello, J., Berliner, G., & Gupta, A. (2023). Manipulatives for teaching computer science concepts. In 2023
IEEE frontiers in education conference (FIE) (pp. 1-9). College Station: Institute of Electrical and Electronics Engineers.
doi: 10.1109/f1e58773.2023.10343500.

[22] Resolution of the Cabinet of Ministers of Ukraine No. 87-2018-p “On Approval of the State Standard of Primary
Education”. (2018, February). Retrieved from https://zakon.rada.gov.ua/laws/show/87-2018-%D0%BEF#Text.

[23] Sapanca, H.E, Kaya, O.S., Taspolat, A., & Tezer, M. (2022). Investigation of prospective teachers’ use of mobile
technologies in teaching activities. International Journal of Cognitive Research in Science, Engineering and Education,
10(2), 121-132. doi: 10.23947/2334-8496-2022-10-2-121-132.

[24] Single treasury account. (n.d.). Retrieved from https://index.minfin.com.ua/ua/finance/ekr/.

[25] Sinha, N., Evans, R.E, & Carbo, M. (2023). Hands-on active learning approach to teach artificial intelligence/
machine learning to elementary and middle school students. In 2023 32nd wireless and optical communications
conference (WOCC) (pp. 1-6). Newark: Institute of Electrical and Electronics Engineers. doi: 10.1109/
WOCC58016.2023.10139678.

[26] Southgate, E., Grant, S., Ostrowski, S., Norwood, A., Williams, M., & Tafazoli, D. (2022). School students creating a
virtual reality learning resource for children. In 2022 IEEE conference on virtual reality and 3D user interfaces abstracts
and workshops (VRW) (pp. 1-6). Christchurch: Institute of Electrical and Electronics Engineers. doi: 10.1109/
VRW55335.2022.00060.

[27] Stephens, C., Lee, V.R., Clarke-Midura, J.,, & Recker, M. (2021). Expansive framing and collaborative
professional development: Supporting teacher learning. In SIGCSE 21: Proceedings of the 52nd ACM technical
symposium on computer science education (pp. 1339). New York: Association for Computing Machinery.
doi: 10.1145/3408877.3439575.

[28] Storjak, I.,Krzic, A.S., & Jagust, T. (2022). Elementary school pupils’ mental models regarding robots and programming.
IEEE Transactions on Education, 65(3), 297-308. doi: 10.1109/te.2022.3158472.

[29] Sularso, S., Yu, Q., Pranolo, A., & Hardiyanti P.C. (2024). Advancing computer science in education: Integrating
digital music technology into elementary school music programs. E3S Web of Conferences, 501, article number 01019.

Scientific Bulletin of Mukachevo State University. Series “Pedagogy and Psychology”, Vol. 10, No. 2


https://doi.org/10.23919/MIPRO57284.2023.10159900
https://doi.org/10.1016/j.caeai.2023.100137
https://doi.org/10.5430/jct.v11n5p146
https://doi.org/10.5430/jct.v11n5p146
https://zakon.rada.gov.ua/laws/show/en/1556-18#Text
https://zakon.rada.gov.ua/laws/show/en/1556-18#Text
https://doi.org/10.1145/3626253.3631658
https://doi.org/10.1016/j.tate.2005.01.010
https://pedagogy.lnu.edu.ua/wp-content/uploads/2018/09/Morze-4.pdf
https://doi.org/10.1145/3502718.3524771
https://doi.org/10.1145/3626253.3635500
https://doi.org/10.55056/cte.414
https://zakon.rada.gov.ua/rada/show/v2736915-20#Text
https://doi.org/10.1109/fie58773.2023.10343500
https://zakon.rada.gov.ua/laws/show/87-2018-%D0%BF#Text
https://doi.org/10.23947/2334-8496-2022-10-2-121-132
https://index.minfin.com.ua/ua/finance/ekr/
https://doi.org/10.1109/WOCC58016.2023.10139678
https://doi.org/10.1109/WOCC58016.2023.10139678
https://doi.org/10.1109/VRW55335.2022.00060
https://doi.org/10.1109/VRW55335.2022.00060
https://doi.org/10.1145/3408877.3439575
https://doi.org/10.1109/te.2022.3158472
https://www.e3s-conferences.org/articles/e3sconf/abs/2024/31/e3sconf_iccsei2023_01019/e3sconf_iccsei2023_01019.html
https://www.e3s-conferences.org/articles/e3sconf/abs/2024/31/e3sconf_iccsei2023_01019/e3sconf_iccsei2023_01019.html

@ Ihnatenko et al.

[30] Worsley, M. (2022). Exploring opportunities for connecting computer science and physical education in elementary
school. In IDC 22: Proceedings of the 21st annual ACM interaction design and children conference (pp. 590-595). New
York: Association for Computing Machinery. doi: 10.1145/3501712.3535293.

[31] Xiang, Y., Tang, T., Su, T., Brach, C,, Liu, L., Mao, S.S., & Geimer, M. (2021). Fast CRDNN: Towards on site training
of mobile construction machines. IEEE Access, 9, 124253-124267. doi: 10.1109/ACCESS.2021.3110288.

Onekcanpp IrnareHko

Kanpupar nefjaroriyHux Hayk, JOLEHT

InyxiBcbKmit HaljiOHAIbHMIL TIefaroriyHmit yHiBepcuteT iMeHi Onexcanppa JJoBxeHka
41400, Byn. Kniscbka, 24, M. Imyxis, Ykpaina

https://orcid.org/0000-0003-4892-1821

Bonopumup Tonmavyos

Kanpupar TexHiYHUX HAYK, JOLIEHT

ImyxiBcpKmii HaljiOHaIbHMIL NIefaroridyanii yHisepcuteT iMeHi Onexkcanppa JloBxeHKa
41400, Byn. Kuiscpka, 24, M. Inyxis, Ykpaina

https://orcid.org/0000-0002-4674-8677

Awnppiit Ps6xo

KanpupaT nefaroriyHux Hayk, JOLEHT

I'nyxiBcbkmit HaljiOHA/IbHMIL NIefaroriyHmii yHiBepcuteT iMeHi Onexcanppa JJoBxeHka
41400, Byn. Kuiscpka, 24, m. InyxiBs, Ykpaina

https://orcid.org/0000-0001-7728-6498

MigroToBka MarbyTHIX yuuTenNiB NOYaATKOBOI LLUKOM
Ta iHpopMaTuKm 3 6yaoBu iHpopmaLiitHMx cuctem

AHoTallif. AXTVIBHE OHOBJICHHS IIeJarOriqHOl OCBiTV 3yMOBJIEHO NMPOTUPIYYAM MK IOTpe6oI0 Y HOBUX (axiBIAX Ta
BificyTHicTIO 4iTKOI cTparerii MopiepHisanii ocBiTHBOrO mpouecy. MeTow cTaTTi 6y/I0 BUOKpEM/IEHHS BCIX acIeKTiB
IIpOLleCy MirOTOBKM MaOyTHIX y4mTeliB IOYaTKOBOI IKOMM Ta iHGOPMATUKY O peanisauii udpoBUX cuCTeM B
CYKYIIHOCTI 3 IefaroriyHuMm ymoBaMu. ¥ poOOTi BUKOPUCTAHO Taki METOY HOCTIIKeHHA, AK IOPIBHAHHA, CUHTE3,
CIIOCTepeXKeHH, aHali3, abcTparyBaHHs, IOPiBHAHHA. B OCHOBHUX pe3y/IbTaTax BUABIIEHO, [0 B YKpaiHi Bifj0yBaloTbcs
pedopmu y cepi ocBiTi, CripsIMOBaHi Ha OHOBJICHHA 3MICTY Ta BJIOCKOHQJICHHA METOJIB BUK/IAJlaHHS | HaBYaHHS.
Y crarti poskpuro Limi, 3mict, MeTonu, popmy, 3acobu HaByaHHA gucuuiviiny «IHdopmaruka (bymosa Ta OCHOBHI
CKJIaJiOBi iHpOpMaLiIHNX CMCTeM)”, IO BUBYAETHCA MalOYTHIMU BUMTEIAMMU II0YATKOBOI IIKOMM Ta iHOPMATUKI,
AKi 3[iMICHIOITD CBOIO (haXOBy HifirOTOBKY 3a ocBiTHiMu nmporpamamu 013 «ITouaTkoBa ocBita Ta iHpopmaruka», 014
«Cepenns ocsita (TpynoBe HaBuaHHA Ta TexHosorii. [HpopmaTnka)» y InmyxiBcbKkoMy HallioOHa/IbHOMY IIeflaroriaHOMY
yHiBepcuterti imeni Onexcanypa JJoBKeHKa. 31iiiCHEHO aHaJIi3 OCTAHHIX Iy6ikawiil 3 Ipo61eMaTUKY KOCTiIKeHHA.
Ha ocHOBi aHasisy MOX/IMBOCTelT i KOHKpeTHMX IIOTeHIIialiB BUKOPUCTaHHA iHPOPMALiTHNX TeXHOJIOTIN 3’ ACOBaHO
TOLIBHICTD iX BIPOBaJPKEHHS Y IIpoLieC 0COOMCTICHO-IpodeciiiHOro po3BUTKY MaiOyTHIX ¢axiBLiB MOYaTKOBOI
IIKOJIM, BUMII/IEHO OCHOBHI YMOBU iX BUKOPUCTaHH:A Ta c()OPMOBAHOrO Ilefjarora B OCBiTHIN iHdopManiiiHiil cructemi.
Bucsit/ieHo 3MicT 3aHATH, HAIIPaB/IEHUX Ha PO3BUTOK iH(GOPMaLillHO-KOMYHIKaIiTHNX HABMYOK Ta IHIINX KITIOYOBKX
KOMIIETEHTHOCTel MailOy THiX BUK/IafauiB IOYAaTKOBOI KO/ Ta iH)OpMATUKY, ITiff YaC BUBYEHHA HABYA/IbHOT O IIPeIMETY
«Inpopmaruka (bymoBa Ta OCHOBHI CKIafoBi iHopMaUiiHUX cyucTeM)”. Y BUCHOBKAX 3a3HAYeHO, IO METONWYHI
pekoMeHpanii 1o opraHisanii MpakTMYHMUX 3aHATb 3 KYpCy 3a0e3NedyloTh MefaroriyHy IigTpUMMKY BUKIajadaM Ta
CIIPUSAIOTh CTBOPEHHIO CIPUATIVBOI HaBYaIbHO-IIi3HaBaJIbHOI aTMocdepy Iif yac HaB4aHHA. [IpakTuuHe 3HaYeHHA
poboru nojsarae y moOynoBi AKicHOI Mofiesi, 0 Ma€ Ha MeTi IOKpaIUTH IIpoLieC HMifrOTOBKY MalOyTHIX y4mTeniB
II0YaTKOBOI IIKO/M Ta iHGOpMAaTUKY IO peaisanii 1ndpoBUX CUCTEM B CYKYITHOCTI 3 ITearoriYHuMM yMOBaMU

Kniouosi cnoea: inpopMmariitHo-koMyHiKalliliHa KOMIIeTeHTHICTb; IT-cucrema; miAroToBKa KafipiB IO4aTKOBOI OCBITH;
006po6Ka faHuX; MOJie/Ib HABYaHHS
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