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CHAPTER 1

AI-DRIVEN PSEUDO-LEARNING

IN HIGHER EDUCATION: DETECTION, PREVENTION
AND DEVELOPMENT OF DIGITAL RESILIENCE

IN DATA-DRIVEN LEARNING ENVIRONMENTS

Rudenko Yu. O., Viunenko O. B., Dehtiarova N. V.
DOl https://doi.org/10.30525/978-9934-26-696-6-1

INTRODUCTION

The rapid integration of generative artificial intelligence (GenAl) into the
higher education landscape has marked the beginning of a new era, where the
accessibility of knowledge is no longer a limiting factor. However, alongside
undeniable positive aspects — such as personalized learning, automation of
routine tasks, and the ability to instantaneously process vast datasets — a sharp
systemic contradiction arises. Artificial intelligence, intended to serve as
a «cognitive enhancer», is increasingly being transformed into a tool for the
imitation of intellectual activity, giving rise to the phenomenon of Al-driven
pseudo-learning.

A key problem of the modern digital transformation in education is the
formation of an «illusion of knowledge». By delegating complex analytical
and creative tasks to algorithms, students achieve flawless results without
undergoing the necessary cognitive journey. As noted by Gimpel, Hall, and
Decker!, this creates an effect of «cognitive passivity», where the speed
of obtaining an answer replaces the depth of understanding. In data-driven
environments, education faces the risk of «human exclusion» from the process
of critical thinking, leading to total Al-dependency and the loss of academic
authenticity.

The problem of learning imitation in the context of digitalization is within
the focus of many domestic and foreign scholars. Specifically, the issues of
information hygiene and the gap between self-assessed skills and the actual
state of digital tool proficiency have been investigated by Yu. Rudenko,

! Gimpel H., Hall K., Decker S. Uncovering the Illusion of Knowledge: A Study on Al-assisted
Pseudo-learning. Computers and Education: Artificial Intelligence. 2024. Vol. 6. P. 100198. DOI:
10.1016/j.caeai.2024.100198
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M. Drushliak, and O. Semenikhina®. Questions of digital resilience and the
adaptation of educational systems to AI challenges have been analyzed by
N. Morze and L. Varchenko-Trotsenko, as well as S. Seufert, J. Guggemos, and
M. Sailer. The ethics and systemic risks of using LLM models in education are
examined in the works of E. Kasneci and O. Zawacki-Richter. Furthermore,
the «black box» problem and the necessity of Explainable Al (XAI) to prevent
pseudo-knowledge are emphasized by German researchers H. Fischer, C.Helbig,
and H. Kilian.

The aim of this research is to develop a methodological model for detecting
and overcoming pseudo-learning in intelligent educational environments by
fostering the digital resilience of users and implementing learning analytics
tools.

This work attempts to answer the fundamental question: «Will education
work at all in the Al era?» by proposing a transition from passive adaptation to
the active design of resilient

1. Phenomenology of Al-driven Pseudo-Learning

The modern paradigm of digital education is rooted in the idea of maximizing
ease of access to information. However, as R. Luckin® argues, this very ease
becomes a primary cognitive barrier, giving rise to the «pseudo-learning
trap». At the core of this phenomenon lies a specific psychological effect:
receiving a structured, grammatically correct, and logically sound response
from Generative Al instantaneously creates a false sense of competence in the
student—a phenomenon known as the illusion of explanatory depth.

According to H. Gimpel, K. Hall, and S. Decker’, a user who receives
a ready-made intellectual product without the preliminary stage of data
searching and filtering subconsciously attributes the algorithm's cognitive
efforts to themselves. This leads to a distorted self-assessment of skills, which
records a significant gap between the subjective confidence of youth in their
information literacy and their actual proficiency.

In the context of Al-driven environments, a fundamental gap widens
between two types of knowledge:

2 Rudenko Y. et al. Development of Youth Information Hygiene Skills: The Gap Between the Self-
Assessment and Real State. E-Learning and Enhancing Soft Skills. Springer, Cham, 2025. P. 89-104.
DOI: 10.1007/978-3-031-82243-8 5

3 Luckin R. Towards Al-augmented Human Intelligence: Beyond the Pseudo-Learning Trap.
International Journal of Artificial Intelligence in Education. 2024. Vol. 34. P. 12-25. DOIL: 10.1007/
$40593-023-00382-x

4 Gimpel H., Hall K., Decker S. Uncovering the Illusion of Knowledge: A Study on Al-assisted
Pseudo-learning. Computers and Education: Artificial Intelligence. 2024. Vol. 6. P. 100198. DOIL:
10.1016/j.caeai.2024.100198



- Declarative knowledge («knowing what») — facts, concepts, and
definitions that Al generates instantly.

- Procedural understanding («knowing how») — the ability to apply
information, analyze connections, and synthesize new meanings, which must
emerge directly within the learner.

The crux of the problem is that procedural understanding is impossible
without effortful processing. As J. Richter and K. Scheiter’ point out, the
cognitive durability of knowledge is directly proportional to the energy
expended on its acquisition. When a student delegates the «thinking» stage to
artificial intelligence, they bypass critical phases of encoding information into
long-term memory.

In this context, pseudo-learning is defined as the process of absorbing or
transmitting Al-generated outputs where the formal presence of an answer is
not accompanied by an internal cognitive transformation of the subject.

The absence of effort leads to several negative consequences:

- The «Fluid Knowledge» effect: Information that has not been critically
processed is subject to immediate passive forgetting.

- Cognitive Passivity: The development of a habit of relying on external
intellectual resources, which reduces neuroplasticity and the capacity for
concentration.

- Inability to Transfer Knowledge: A student may successfully pass
an Al-generated test but find themselves entirely incapable of applying this
«knowledge» in non-standard situations or practical cases where an algorithmic
answer is unavailable.

Thus, the accessibility of GenAl transforms learning from an active process
of knowledge construction into a passive process of content consumption. As
emphasized by S. Seufert et al.® without the purposeful development of digital
resilience, education risks turning into a mechanical manipulation of symbols
devoid of real intellectual experience.

The transformation of artificial intelligence from a supporting tool into an
indispensable element of intellectual labor has led to a phenomenon researchers
describe as an «external cognitive prosthesis». As M. Bearman and R. Ajjawi’

3 Richter J., Scheiter K. Pseudo-learning vs. Deep Learning: Detecting Cognitive Passivity in
Al-supported Environments. Educational Psychology Review. 2025. Vol. 37, No. 1. P. 56-78. DOL:
10.1007/s10648-024-09881-4

6 Seufert S., Guggemos J., Sailer M. Digital Resilience in Higher Education: Navigating the Risks
of Al-Dependency. European Journal of Education. 2024. Vol. 59, No. 2. P. 201-219. DOI: 10.1111/
ejed.12644

7 Bearman M., Ajjawi R. Learning to work with the black box: Pedagogy for a world with artificial
intelligence. British Journal of Educational Technology. 2023. Vol. 54, No. 5. P. 1160-1173. DOL:
10.1111/bjet. 13337
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argue, the problem lies not in the technology itself, but in the gradual delegation
of core thinking functions to algorithms, leading to systemic Al-dependency.
In this context, «cognitive prosthetics» becomes a risk because, instead of
expanding human capabilities, it causes the atrophy of natural analytical skills.

One of the most critical systemic risks is the development of automation
bias. This is a cognitive bias where an individual tends to trust Al decisions
or assertions implicitly, ignoring their own judgment or contradictory facts.
According to S. Becker?®, in the educational process, this manifests as students'
refusal to verify generated content; they perceive a grammatically perfect
Al response as a priori true. Such intellectual submissiveness blocks the
development of fact-checking skills, which form the foundation of information
hygiene, as discussed by B. Stamov and S. Handschuh’.

The systemic delegation of cognitive tasks to Al triggers the degradation of
the following fundamental skills:

— Information Synthesis: The ability to independently assemble disparate
data into a coherent logical structure. When Al automatically generates
conclusions, the student loses the ability to see interconnections between
complex phenomena.

— Argumentation and Reflection: The capacity to construct and defend
one's own position. As noted by E. R. Mollick and L. Mollick'®, using Al
as a «thought generator» deprives the individual of the need for internal
dialogue and the search for counterarguments, which are critical for academic
discussion.

— Critical Source Evaluation: In environments where Al synthesizes
answers without clear attribution (or with hallucinated references), the user
loses the habit of consulting primary sources.

Research by Yu. Rudenko and colleagues'' emphasizes that the formation of
cybersecurity and information hygiene skills directly depends on the capacity
for critical analysis of the digital environment. However, Al-dependency creates
an effect of «intellectual laziness», where the complexity of a task is perceived
as an undesirable barrier rather than an opportunity for development.

8 Becker S. Kiinstliche Intelligenz in der Hochschullehre: Zwischen Effizienzsteigerung und dem

Risiko des Kompetenzverlusts. Zeitschrift fiir Hochschulentwicklung. 2024. Jg. 19, Nr. 1. S. 21-39. DOL:
10.3217/zthe-19-01/02

? Stamov B., Handschuh S. Information Hygiene and Al: Detecting Synthetic Content in Student
Submissions. Communications in Computer and Information Science. 2023. Vol. 1876. S. 312-326.
DOI: 10.1007/978-3-031-43401-3_22

1 Mollick E. R., Mollick L. Assigning Al: Seven Approaches for Students, with a Focus on Critical
Thinking. SSRN Electronic Journal. 2023. P. 1-45. DOI: 10.2139/ssrn.4475995

" Rudenko Y. et al. Development of Youth Information Hygiene Skills: The Gap Between the Self-
Assessment and Real State. E-Learning and Enhancing Soft Skills. Springer, Cham, 2025. P. 89-104.
DOI: 10.1007/978-3-031-82243-8 5



In summary, digital delegation creates an illusion of efficiency, behind which
lies the progressive atrophy of analytical abilities. While traditional education
was built on overcoming intellectual resistance, Al-driven education—oriented
toward minimizing effort-risks raising a generation of users capable of operating
tools but unable to understand the logic of their work or the consequences of
the results obtained. As N. Pinkwart'? warns, without conscious resistance to
this trend, human agency in decision-making may be permanently replaced by
algorithmic conclusions.

Pseudo-learning becomes a systemic effect characterized by cognitive
passivity and the imitation of activity within the «Student — Al — Instructor»
triangle. In this context, pseudo-learning ceases to be merely an individual
student's problem, taking on the signs of institutional degradation. As
M. Bearman and R. Ajjawi'® observe, we are witnessing the formation
of an «educational theater», where technologies are used not to deepen
understanding but to maintain the formal procedures of the academic
process.

A central element of this section is the analysis of the diffusion of
responsibility within the «Student — AI — Instructor» triangle:

1. The Student (Input-imitation): Uses generative models to quickly create
essays, solve problems, or write code. The goal is not to master a competency but
to close a formal knowledge deficit (deadline) with minimal time expenditure.

2. Artificial Intelligence (Mediator): Acts as a neutral content generator
that optimizes the student's request, creating a product that externally meets
academic standards but lacks intellectual subjectivity.

3. The Instructor (Output-imitation): Under excessive workload,
increasingly delegates the verification and grading of work to automated
systems (Al detectors, plagiarism checkers, or LLM models for peer review).

This creates a «circle of zero learning»: an algorithm writes a paper for
an algorithm that grades it, while the human capital of both parties remains
disengaged. This phenomenon is described by Y. K. Dwivedi et al.'* as a crisis
of academic authenticity, where the value of learning as a process is negated by
the speed of obtaining a result.

12 Pinkwart N. Kiinstliche Intelligenz und Bildung: Von der algorithmischen Analyse zur Férderung
menschlicher Urteilskraft. Informatik Spektrum. 2024. Bd. 47. S. 88-96. DOI: 10.1007/s00287-024-
01532-w

13 Bearman M., Ajjawi R. Learning to work with the black box: Pedagogy for a world with artificial
intelligence. British Journal of Educational Technology. 2023. Vol. 54, No. 5. P. 1160-1173. DOL:
10.1111/bjet.13337

4 Dwivedi Y. K. et al. «So what if Al wrote it?» The character, challenges, and opportunities of
generative Al. International Journal of Information Management. 2023. Vol. 71. P. 102642. DOL:
10.1016/j.ijinfomgt.2023.102642
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Within this methodology, the term «empty learning» is proposed,
characterized by:

- Formalism of Metrics: High grades and successful course completion
despite the student's actual inability to replicate the logic of a solution without
network access.

- Syntactic Literacy vs. Semantic Emptiness: Assignments look
professional but contain no unique authorial insights or critical reflection.

- Loss of Agency: The student stops being the «author» of their knowledge,
becoming merely a «prompt-operator», which contradicts the classical goal of
higher education.

The systemic effect of such an approach is devastating: real human
capital development trends toward zero despite positive success statistics. As
O. Zawacki-Richter" notes, if the educational system does not shift its focus
from «outcome verification» to «process monitoring», it risks turning into
a mechanism for issuing diplomas without corresponding competencies.

In light of this, there is a necessity to implement Learning Analytics, as
mentioned by Yu. Rudenko and colleagues'®, not merely for performance
tracking but for detecting anomalies in user behavior that indicate imitative
activity. Only by dismantling this «imitation triangle» is a return to authentic
learning in data-driven environments possible.

To complete the analysis of the first chapter, it is necessary to consider
how leading European educational systems are adapting to AI challenges.
The German-speaking scientific community (DACH: Germany, Austria,
Switzerland) is currently among the most reflective on this issue, emphasizing
ethics and the preservation of human agency.

2. International and Domestic Experience in Countering
Pseudo-Learning: Strategies for Digital Adaptation and Resilience
Modern higher education is in a state of global search for a balance between
technological efficiency and the preservation of the cognitive autonomy of the
learner. An analysis of the experiences of European countries and Ukraine
allows for the identification of key vectors in the transformation of educational
systems in response to the challenges of Al-driven imitation.

European Experience: Ethics and «Digitaler Humanismus» Leading
European educational systems (notably Germany, Switzerland, and the United

15 Zawacki-Richter O., Marin V. 1., Bond M. Systematic review of research on artificial intelligence
applications in higher education. International Journal of Educational Technology in Higher Education.
2020. Vol. 16, No. 39. P. 1-27. DOI: 10.1186/s41239-019-0171-0

16 Rudenko Y. et al. Development of Youth Information Hygiene Skills: The Gap Between the Self-
Assessment and Real State. E-Learning and Enhancing Soft Skills. Springer, Cham, 2025. P. 89-104.
DOI: 10.1007/978-3-031-82243-8 5



Kingdom) demonstrate a transition from attempts to ban Al to the development
of comprehensive «Al competence» frameworks (KI-Kompetenz).

- In the German-Swiss model, emphasis is placed on «productive failurey»
(S. Seufert, S. Becker), where tasks are designed such that Al provides only
superficial answers, forcing the student to engage in a critical confrontation
with the algorithm!” .

- The British model (R. Luckin) focuses on the transparency of the
«cognitive path», requiring students to demonstrate their query history and
reflect on every step of their interaction with Al, making the learning process
visible and resilient to imitation.

- The Ukrainian model for forming digital resilience is unique, as it
is built under conditions of extreme digitalization and constant information
threats. Research by Yu. Rudenko, M. Drushliak, O. Semenikhina, and other
domestic scholars emphasizes that in Ukraine, digital resilience is viewed not
merely as an academic skill but as the foundation of information hygiene.

- A distinctive feature of the Ukrainian approach is bridging the gap
between students' high self-assessment of digital skills and their actual
vulnerability to the «illusion of knowledge».

- The use of mathematical modeling methods (e.g., the Saaty method) for
choosing learning strategies allows Ukrainian researchers to create precise tools
for detecting anomalies in user behavior.

Synthesis of Approaches and Conclusion on the Necessity of the Model
A comparative analysis of global and domestic practices suggests that despite
a high level of theoretical understanding of the problem, education still lacks
an integrated toolkit that allows for the objective measurement and prompt
correction of the level of pseudo-learning in real-time.

The justified necessity for developing an original methodological model
(DRI and PLR) arises from the following factors:

1. Subjectivity of Existing Metrics: Most modern approaches rely on student
self-reports or manual instructor verification, which is inefficient in the context of
mass education. An automated tool based on Learning Analytics is required.

2. The Need for Prevention: Traditional methods (plagiarism detection)
only identify the result of imitation. Our model aims to detect the process of
Al-dependency formation at the early stage of the «illusion of knowledge».

3. Resilience as a Target Indicator: Defining the Digital Resilience Index
(DRI) will allow for a shift in focus from controlling the student to developing
their internal mechanisms of protection against cognitive degradation.

17 Seufert S., Guggemos J., Sailer M. Digital Resilience in Higher Education: Navigating the Risks
of Al-Dependency. European Journal of Education. 2024. Vol. 59, No. 2. P. 201-219. DOI: 10.1111/
ejed.12644
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Thus, the development of a methodological model for detecting and
overcoming pseudo-learning is a critically necessary step to ensure the viability
of higher education in the age of artificial intelligence. It is not merely a control
tool but a strategic architecture for preserving human capital within intelligent
educational environments.

3. Methodological Architecture for the Detection and Prevention

of Pseudo-Learning

The transition from a conceptual analysis of Al-related risks to the practical
management of the educational process requires a clear parameterization of the
core research variables. Building upon the risks of cognitive degradation and
imitative learning identified in Chapter 1, this section proposes an instrumental
model designed to translate these threats into the domain of measurable risks
and counter-strategies.

According to our methodology, evaluating the effectiveness of learning
in Al-driven environments is based on monitoring two integral indicators:
the cognitive passivity threat indicator, Pseudo-Learning Risk (PLR), and the
indicator of a subject's capacity for critical resistance and adaptation — the
Digital Resilience Index (DRI).

Pseudo-Learning Risk is defined as the probability that a student achieves
a formal learning outcome (a completed task) without a corresponding
cognitive transformation. Unlike static plagiarism detection methods, PLR
is a dynamic metric based on the analysis of the «digital footprint» (learning
analytics).

The key parameters for calculating PLR are:

1. Temporal Anomaly (T): The ratio of the time spent by the student on
the task t,,, to the normative time t, ., required for a human to independently
process such an amount of information. An anomalous reduction in time
T—0 serves as the primary marker of uncritical delegation of functions
to AL

2. Structural Monotonicity (S): An indicator of the monotonicity of
modifications. In authentic learning, the text creation graph is iterative (pauses,
deletions, rephrasing). In pseudo-learning, «block insertion» (copy-pasting) is
observed, recorded as low structural variability.

3. Semantic Consistency Gap (C): The discrepancy between the semantic
complexity of the output and the student's prior cognitive profile.

Mathematically, the risk of pseudo-learning can be represented as a
function:

PLR = {(T, S, C)



where a high PLR value indicates the imitation of activity and the formation
of the «illusion of knowledge» as described by H. Gimpel'®.

The Digital Resilience Index (DRI) serves as an indicator of student agency.
It measures the level of «critical engagement» and the information hygiene of
the user. To objectify the DRI, we distinguish three levels of resilience:

- Reactive (Basic): The ability to identify obvious errors and Al
«hallucinationsy.

- Proactive (Technological): Proficiency in prompt engineering for data
verification and structuring one's own ideas rather than replacing them.

- Transformational (Cognitive): The ability to synthesize new knowledge
based on a critical evaluation of algorithmic recommendations.

DRI parameters include:

- Verification Rate (V): The number of external links and sources cited by
the student to verify Al claims.

- Argumentation Depth (A): The proportion of original text containing
critical analysis or refutation of Al proposals.

- Methodological Awareness (M): The ability to justify the choice of
a specific Al tool for solving a subtask.

The central hypothesis of the model's construction is the assertion of an
inverse relationship between these indicators: an increase in DRI leads to an
automatic decrease in PLR. This creates the foundation for a validation model
where the instructor evaluates not only the «correctness» of the answer but also
the «quality of the cognitive pathy.

As emphasized by Yu. Rudenko and colleagues' , using such integrated
indicators allows for overcoming the limitations of traditional assessment.
Implementing PLR and DRI into the learning process provides the instructor
with an objective picture: whether the student is an active researcher or merely
a «data operator» captive to algorithmic recommendations.

This parameterization serves as the basis for designing the architecture of
an analytical module capable of processing data for large groups of students
(100+). To transition from theoretical measurement to practical monitoring
in large cohorts (80-100 people), the architecture of the analytical module
must be based on objective «digital footprint» metrics. The prototype module
is envisioned as an analytical superstructure that integrates with cloud
environments and visualizes learning dynamics.

8 Gimpel H., Hall K., Decker S. Uncovering the Illusion of Knowledge: A Study on Al-assisted
Pseudo-learning. Computers and Education: Artificial Intelligence. 2024. Vol. 6. P. 100198. DOI:
10.1016/j.caeai.2024.100198

1 Rudenko Y. et al. Development of Youth Information Hygiene Skills: The Gap Between the Self-
Assessment and Real State. E-Learning and Enhancing Soft Skills. Springer, Cham, 2025. P. 89-104.
DOI: 10.1007/978-3-031-82243-8 5
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The structural and logical construction of the module consists of four
levels that ensure the transformation of raw data into strategic decisions for the
instructor.

sLevel 1 (Data Capture): Collection of activity logs
(editing time, number of sessions, insertion
sources).

Level 2 (Processing): Calculation of PLR and DRI
indices using algorithmic weights.

Level 3 (XAl Dashboard): Visualization of risks for
the instructor in the form of heatmaps.

Level 4 (Feedback Loop): Automated
recommendations for students to enhance their
digital resilience.kocTi.

Fig. 1. Architectural diagram of the module

The central component of the analytical module is the formula for
determining the intensity of cognitive contribution (I,), which enables the
identification of pseudo-learning. If the obtained result significantly exceeds
the individual capacity of the student within a short period, the system flags it
as a high PLR Risk.

To calculate this, we use the following normalized coefficient:

P Y
“¢  At(1+ Rsyn)

AV — the volume of meaningfully significant text (number of characters/
words);

At — the actual time spent in the document (active session);

Rsyn — the indicator of syntactic complexity (determined via average
sentence length and domain-specific terminology).

Where:

It 7, > 1,, (where [ is the upper limit of human productivity,
typically 60—80 words/min for creative writing), the system signals the likely
uncritical generation of content by Al.

For an instructor working with large groups without specialized IT training,
the module offers a choice of tools depending on the type of learning activity
(Table 1).

N



Table 1

Instrumental Base of the Analytical Module for Large Groups

Advantage for the

Tool Type A(l;;li tcltcs PLlll\lle):zl:z;tlon Instructor
) (100+ students)
Cloud Docs Version history | Analysis of «block Automatic video
(Google/MS) insertions» and pauses |playback of the

process (Draftback)

Version Control

Commit history

Frequency and content

Clear visualization of

(GitHub) of iterative changes progress over time
Interactive Spatial Logic of mind map Simultaneous
Boards (Miro) connections construction monitoring of the

entire group on one
screen

Video Validation
(Loom)

Meta-cognition

Express explanation of
the cognitive path

Rapid verification of
knowledge authenticity

The module prototype involves creating a control panel where each student
is represented in a two-dimensional coordinate system: Pseudo-Learning Risk
(PLR) — Digital Resilience (DRI).

This allows the instructor to instantly divide the flow into segments:

1. Autonomous Researchers (Low PLR, High DRI) — require minimal
intervention.

2. Risk Group (High PLR, Low DRI) — require additional consultation and
a review of task design.

3. Mechanical Performers (Low PLR, Low DRI) — students who work
independently but exhibit low efficiency in using digital tools.

The implementation of such an analytical module ensures a transition
from «outcome control» to «process management», which is the only effective
way to preserve the quality of education in an environment of total access to
artificial intelligence.

The final stage of the methodology is the re-engineering of educational
design. If the analytical module identifies a problem, this section proposes
strategies for its neutralization through the creation of Al-resilient tasks.
The primary goal is to transform AI from an «answer generator» into
a «tool for thinkingy, thereby increasing the student's Digital Resilience
Index (DRI).

To minimize Pseudo-Learning Risk (PLR), it is proposed to shift the
assessment focus from the final text to the stages of its creation. This is
implemented through a system of «iterative drafts», where the instructor
evaluates:

12



- The logic of prompt formulation (queries to the Al);

- Critical analysis of the initial (often imperfect) Al response;

- The process of integrating Al-generated content with the author’s own
arguments.

Such a design forces the student to undergo a stage of «effortful processing»,
which, as established in Section 1.1, is a mandatory condition for deep
knowledge acquisition.

Within the framework of the project, a system of tasks has been developed
aimed at fostering information hygiene and critical thinking (Table 2).

Table 2
Task Models for Neutralizing Pseudo-Learning
Expected
Method Name Task Essence Role of Al Outcome (DRI)
Hallucination Identify 3 factual errors in an Source of Verification and
Hunt Al-generated text «rawy content | fact-checking
skills

Socratic Conduct a discussion with the | Opponent in | Argumentation
Dialogue Al, where the student must discussion and critical

convince the model of the thinking

opposite point of view
Reflective Describe why a specific query | Assistant Metacognitive
Prompting was chosen and how it evolved awareness
Synthesis of Force the Al to generate two Provider of | Synthesis and
Contradictions | polar opinions and write an alternatives evaluation skills

original synthesis

A crucial aspect is the implementation of protocols for the responsible use
of Al. Students must learn to perceive algorithms not as the ultimate truth,
but as probabilistic statistical models. In practice, this is achieved through
mandatory attribution:

1. Labeling Al content: A clear distinction between the author's original
thought and the model's suggestions.

2. Declaration of limitations: The student must indicate which specific
risks (bias, outdated data) they identified in the model used.

The developed methodological architecture, based on the PLR and DRI
indices, allows for shifting the discourse on Al in education from the plane of
«prohibit or allow» to the plane of «quality management». The prototype of the
analytical module, combined with task re-engineering, creates conditions under
which pseudo-learning becomes technically more difficult and less beneficial
for the student than actual cognitive development.
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The proposed model is scalable and can be integrated into the digital learning
environments of universities as a tool for ensuring academic authenticity and
forming a new elite of specialists capable of productive collaboration with
artificial intelligence without losing human agency.

CONCLUSIONS

The monograph provides a theoretical generalization and proposes
a new solution to the pressing scientific and applied problem of fostering
digital resilience and information hygiene within the intelligent educational
environments of higher education institutions, particularly under the active
implementation of Big Data, learning analytics, and artificial intelligence.

An analysis of modern approaches to the digital transformation of education
reveals that learning individualization based on Big Data is a key trend in higher
education. Concurrently, it is proven that the increasing role of algorithmic
systems is accompanied by risks of bias, over-automation of decision-making,
and a decline in students' critical thinking.

It is substantiated that learning personalization in digital educational
environments should be viewed not merely as a technological process of content
adaptation, but as a complex pedagogical system encompassing the cognitive,
behavioral, and ethical aspects of user interaction with data and algorithms.

Digital resilience is defined as an integral competence that ensures
a student’s ability to critically evaluate the outputs of intelligent systems,
resist algorithmic distortions, and maintain decision-making autonomy within
a digital environment.

The essence of information hygiene is revealed as a system of principles and
practices for responsible data use, spanning technical, cognitive, behavioral, and
institutional levels, serving as a necessary condition for the secure functioning
of educational analytical systems.

A conceptual model of digital resilience is proposed, based on the integration
of four components (cognitive, critical-analytical, behavioral, and ethical). This
model functions within a closed-loop educational data processing cycle: from
data collection to decision-making and feedback.

A methodology for evaluating digital resilience has been developed based
on the integral Digital Resistance Index (DRI), which allows for the quantitative
assessment of competence development and the tracking of its dynamics during
the learning process.

A mechanism for integrating the model into higher education learning
platforms is proposed, involving the use of LMS systems, Big Data analytics,
visualization dashboards, Explainable Al (XAI), and interactive prompts to
support decision-making and enhance students' critical thinking.

14



It is proven that the implementation of Explainable Al (XAI) and
visualization tools in educational systems increases the transparency of
algorithmic decisions, fosters user trust, and mitigates the risks of uncritical
acceptance of system recommendations.

The expediency of applying the developed model in the fields of Smart
Farming and Precision Agriculture is substantiated, where digital resilience acts
as a critical competence for future agricultural specialists working with vast
arrays of agro-data.

It is established that integrating digital resilience and information hygiene
into higher education curricula ensures the formation of a new type of
professional competence — the ability for critical interaction with intelligent
systems in the context of the digital economy.

In conclusion, this monograph addresses the scientific and applied task
of developing the conceptual and methodological foundations for fostering
digital resilience in intelligent educational environments. The results are
interdisciplinary, merging pedagogy, computer science, Big Data analytics, and
digital agricultural technologies.

The proposed approaches create a theoretical and practical foundation for the
further development of adaptive educational systems oriented toward the safe,
ethical, and effective use of data, as well as the training of a new generation
of specialists capable of critical engagement with digital technologies and
intelligent systems.

SUMMARY

This monograph addresses the critical scientific and applied challenge of
preserving human agency and cognitive autonomy in the era of Generative
Al (GenAl) and Big Data. The research investigates the phenomenon of
Al-driven pseudo-learning — a systemic contradiction where the accessibility
of algorithmic answers leads to the «illusion of knowledge» and the atrophy of
critical thinking skills.

The study introduces a novel methodological framework based on two
integral indicators:

1. Pseudo-Learning Risk (PLR): A dynamic metric that detects cognitive
passivity by analyzing digital footprints, temporal anomalies, and structural
monotonicity in student work.

2. Digital Resilience Index (DRI): A measure of a learner’s capacity for
critical engagement, verification, and responsible interaction with intelligent
systems.

The author proposes a prototype for an analytical module designed for
large-scale educational cohorts. This module utilizes Explainable Al (XAI)
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and visualization dashboards to transition from «outcome control» to «process
managementy». Furthermore, the work provides practical strategies for
educational re-engineering, offering a system of Al-resilient tasks (e.g., Socratic
Dialogue, Hallucination Hunt) aimed at fostering information hygiene.

The findings are interdisciplinary, extending beyond general pedagogy into
specialized fields such as Smart Farming and Precision Agriculture, where data-
driven resilience is a vital professional competency. This monograph serves
as a strategic architecture for higher education institutions seeking to integrate
Al ethically while safeguarding the development of real human capital in the
digital economy.
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CHAPTER 2

TEOPETU4HI TA PUHKOBI ACMNEKTU
LLM®POBOI TPAHCOOPMALLII OCBITU

LUecTak A. 1., 3aBropogHs €. O., CaBoH O. €.
DOl https://doi.org/10.30525/978-9934-26-696-6-2

BCTYI

Po3BHTOK 1M(POBUX TEXHOJOTIH JOKOPIHHO 3MIHMB CyYacHI CHCTEMH
OCBITH, TpaHC(OPMYIOUH HE JIUIIEC CIIOCOON HAJAaHHS 3HAHB, & W IHCTUTYIiIHI,
CKOHOMIYHI Ta OpraHi3alidiHI OCHOBH OCBiTHROrO mpouecy. lludposa
TpaHcopMallisi OCBITH BCE YacTillle PO3MNIANAETHCS SK CHCTEMHE SBHIIE,
o BifgoOpakae MmMpII MpouecH No0aNbHOT HU(POBI3alil, PO3IUPCHHS
UQpPOBOT EKOHOMIKH Ta IMOCHICHHS MI>KHAPOTHOT B3aEMO3aJIS)KHOCTI. A OTXKe,
ocgitHi TexHouorii (EdTech) cranm npoBigHUM IHCTPYMEHTOM Ta MEXaHi3MOM
IHHOBAIII}, 10 JJO3BOJISIIOTH CTBOPIOBATH aJIalITUBHI MOJENi, MacmTaboBaHi Ta
TIepcoHali30BaHl HaByaibHI cepenoBummia. Hapasi 3pocratoua kibepHeTHYHA
3anexHicTb Bix IKT-iH(pacTpykTypn npruHecia HOBI Bpa3JIMBOCTI, 10 POOUTH
KibepOe3neKky BaXKJIMBHM KOMIOHEHTOM CTaJlorO PO3BUTKY 1H(OpPMAIiiHUX
cHcTeM, 30KpeMa i B cepi OCBITH.

AKTyaJbHICTh IIHOTO JTOCIIPKCHHS MOJISTAE B TIOTPEO1 aHATI3Y B3a€MO3B 3Ky
MDK [U(GPOBOIO TpaHC(HOPMAIEI0 OCBITH Ta CTaIMM pPO3BUTKOM pPUHKY
OCBITHIX TexHouorii. lle nuTaHHsg € BaXnMBUM s iHGOPMAIHHUX CHUCTEM
Ta MPHEAHAHHI U(POBOI OCBITH 10 MI00aTBHOT €KOHOMIYHOT 1H(pacTPyKTYpH,
JIe 3aXUCT JIaHWUX, 1HTEJICKTYaJIbHOI BIACHOCTI Ta IMU(POBOI 1ICHTUYHOCTI CTae
KPUTHUYHO Ba)XKJIMBOIO TEPEAYMOBOIO ISl €()EKTUBHOT MIPKHAPOIHOI CHIBIpalli.

BianoBinHo, Halle JOCHIIPKEHHS Ma€ Ha METi 3pOONUTH BHECOK y TEOPETHIHE
po3yMiHHS 1H(POBOT OCBITH uYepe3 IHTErpaIlil0 CKOHOMIYHHX, TEXHOIOTIYHUX
Ta OE3MEKOBHUX TEPCIICKTHB B €MHY aHAIITHYHY OCHOBY.

OO0’ €ekTOM mOCHiKEHHS € Tporiec I(poBoi TpaHchopMmarii OCBITH B MeXax
100aTBbHOT TUPPOBOT EKOHOMIKH.

[IpeameToM AOCIHIIKEHHS € EKOHOMIYHI Ta TEXHOJIOTIYHI aCTIEKTH PO3BUTKY
UQpoBoi OCBITH.

Meropomnoriyna OCHOBA JIOCITIJDKCHHS BKJTIOYA€E TIO€/THAHHS
3araJbHOHAYKOBHX Ta CIELIai30BaHMX METOJIB, 30KpeMa: aHajli3 Ta CHHTE3
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JUISL  y3arajlbHeHHs TEOPETHYHUX IMIAXOJIB; TOPIBHSUIbHMW aHami3 Juis
BHBUCHHS MDKHApPOJHOTO JIOCBijy B LU(POBIH OCBITI Ta PO3BUTKY DPUHKY
OCBITHIX TEXHOJIOTIH; Ta CTPYKTYpHO-(D)YHKI[IOHAJIbHUI aHasi3 Juls BUBYCHHS
KOMIIOHEHTIB CHCTEM LIU(POBOI OCBITH.

CTpyKTypy pO3Aidy BU3HAUCHO JIOTIKOI JOCIITHUIBKHUX IUICH 1 TOAUICHO
Ha JBa OCHOBHI MiJpO3AUIM. Y TepmoMy MiIpo3aull po3nIsAal0ThCs
KOHIICTITYalIbHI OCHOBM Ta pyWIiiHI cwin mudpoBoi Tpanchopmaliii OcBiTH.
VY npyromy migpo3aiii aHali3yeThCsl CBITOBUN PUHOK OCBITHIX TEXHOJIOTIH.

1. KoHuenTya/ibHi OCHOBM Ta AeTepPMiHaHTU
uundposoi TpaHchopMalii ocBiTH

Hudposa Tpancopmarllisi OCBITH cTala ICHTPAIBHOW CHEPOrO JOCHTIIKCHb
y HIMPUIOMY KOHTEKCTi m1o0ajibHol nugpoBizamii Ta nepexomy 10 €KOHOMIKH
3HaHb. 3 COLIAILHO-EKOHOMIYHOI TOYKH 30Dy, IM(pOBi3allis OCBITH BCE YacTiie
TIYMa4UThCA SIK 00’ €KTHBHUM Ta 3aKOHOMIPHUH POLIEC, 3yMOBJICHUI PO3BUTKOM
iHpOpMAaLIIHHOTO CyCHUIbCTBA. [HIIMMHU ciioBamMH, UUQPOBI3aIls OCBITH
€ KOHBEPIeHLIEI0 TEXHOJOIYHUX, MaTepialbHUX Ta COLiaJIbHO-TyMaHITapHUX
MIPAKTHK, SKi pa3oM (GOPMYIOTh CTPYKTYPY Ta JOTIKY (yHKIIOHYBaHHS Cy4acHUX
ocBiTHiX cucrem!. Takuil miaxix migkpecnioe, mo nudposa TpaHchopMmaris
€ HE MPOCTO IHHOBAIIIEIO, A€ W CTPYKTYPHOK HEOOXITHICTIO, IO 3yMOBJICHA
MTOMUTOM Ha HOBI KOMIICTCHIIIT (30KpeMa IHU(POBY rPaMOTHICTB) Ta MOTPEOOFO
Y3TOAUTH OCBITHI CUCTEMH 3 BUMOTaMy LU(PPOBOT EKOHOMIKH.

[udposa ocBiTa moOB’s3aHa 31 IIBWJAKUM PO3BUTKOM iH(OpMaIiiHO-
komyHikaniiaux texxosorii (IKT) Ta po3mmpeHHsM iHTepHEeT-iIHPpacTpyKTypH.
30KkpemMa, BOHAa BH3HA4Ya€Thes K IM(POBI3allis cerMeHTa OCBITHBOI CUCTEMH,
ska (yHJaMEHTAIPHO 3MIHWIA KOMYHIKalilo, CIIBHOpAIi0 Ta JOCTYN JIO
3HaHb y T00anpHOMY MaciuTabi’. J[omaTkoBo, HU(POBI TEXHOMOTIT COPHSINA
0e3MpeIeICHTHOMY JOCTYITY J0 iH(opMallii Ta 3HAYHO PO3IIUPHITH MOXKIIUBOCTI
JUTsl IHTEPAKTHBHOTO Ta CIIBHOTO HABYAHHS'.

[cropuyHMi pPO3BUTOK OCBITH BiJ TpPagULIIMHMUX, CTaHIAPTU30BAHHUX
CHUCTEM JI0 «THYYKHX», IEPCOHATI30BAHNX T TEXHOJIOTTYHO OMOCEPEAKOBAHUX
Mozenell JAeMOHCTpYye, o nudpoBa TpaHCPopMallis € HOBUM CTaloOM

! Hixonaecky 1., IllunkaproBa B. Ilu¢posizamis ocBith sk cydacHa BuMora iHdopmaiiiiHoro

cycninbetBa. [lepcnexmueu ma innosayii Hayku. 2022. Ne 2 (7). URL: https://doi.org/10.52058/2786-
4952-2022-2(7)-914-923

2 Alenezi M., Wardat S., Akour M. The Need of Integrating Digital Education in Higher Education:
Challenges and Opportunities. Sustainability. 2023. Vol. 15, no. 6. P. 4782. URL: https://doi.org/10.3390/
sul5064782

3 Gambo Danmuchikwali B., Muhammad Suleiman M. Digital education: opportunities, threats,
and challenges. Jurnal Evaluasi Pendidikan. 2020. Vol. 11, no. 2. P. 78-83. URL: https://doi.
0rg/10.21009/10.21009/jep.0126
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€BOJIIOLIIT, 10 XapaKTePU3YETHCS IHTETPaLli€l0 EPEIOBUX TEXHOJIOT1H, TAKUX
sk wtygyruid iHtenekt (L) ta imepcuBHI cepenoBuia’. Baxiupo, mo s
TpaHnchopmaiiis BitoOpaskae He JUIIC TSXHOJOTIYHI 3MiHH, alie ¥ 3pYIICHHS
B IIEJaroriYHUX Napagurmax, Nepexojsuyd Bij IiJIXOJiB, OPi€HTOBAaHUX Ha
BUMTEJISI, 710 MiAXO/iB, OPIEHTOBAaHMX Ha YYHs Ta 3aCHOBAaHUX Ha 3/100yTTi
KOMITETECHIIIH.

Hudposa TtpaHcdopmallisi OCBITH BiAOYBAETbCS OJHOYACHO Ha pIiBHI
DI00ANBHUX CHUCTEM Ta MOJIITHK (MapKo-piBeHb), IHCTUTYLIHHHUX CTPYKTYp Ta
TEXHOJIOTI# (Me30-piBEeHb), a TAKOXK IHIUBIIYyaJbHUX IMPOICCIB HABYAHHS Ta
BUKJIAIaHHsI (MipKO-PIBEHB)’, THM CAMHM IiIKPECIFOI0YH CKIaHICTh IPOIIECIB
uu(ppPOBOi OCBITH Ta HATOJIONIYHOYH Ha HEOOX1IHOCTI IHTErPOBAHUX ITiIXO/IIB,
110 BPaxOBYIOTh B3a€MOJIII0 Ha Pi3HMX piBHAX. ToOTO, 1IM(poBa OCBiTa OXOILIIOE
TpaHC(OpMaIlil0 OCBITHIX CHCTEM, NPAKTHK Ta B3aEMOJIH 3a JONOMOIOIO
IKT, ¢yHKUiOHYyIOUM SIK COLIaJIbHO-TEXHIYHA EKOCHCTEMa, TaK i KOMIIOHEHT
100abHOT HUQpoBOi ekoHOMIKH (Tadm. 1).

Ha mnenaroriunomy piBHI nudpoBa TpaHcopmalis IOB’s3aHa
3 TOSIBOI0 HOBUX MOJIeJIell HaBYaHHS, SIKI HAroJIomyloTh Ha NepcoHaii3amii,
IHTEpaKTUBHOCTI Ta AaKTUBHIH ywacti yuHiB. Lludposi TexHomOril
JIO3BOJISIFOTH CTBOPIOBATH AJalTUBHI CUCTEMM HaBYaHHS, CEpPEOBHINA IS
CHiBIpaIi Ta IIHHICHO-OPIEHTOBAaHI OCBITHI MIiAXOAM, $KI MiATPUMYIOThH
HE JIMIIEe aKaJeMiyHl JIOCSATHEHHS, alle i PO3BUTOK KPUTUYHOTO MHUCIICHHS
Ta COIIaJbHUX KOMIETCHLIH’. BogHouac BaxxiIMBOK € POJIb OCBITSH, sKa
€BOJIIOIIIOHY€E BiJ| IepejaBadiB 3HaHb J0 MOCEPEIHHUKIB Ta OPKECTPATOPIB
OCBITHIX mporecis’.

Tabmuus 1
Ilinxoam no TpakTyBaHHS TepMiHy «uH(poOBa OCBiTa»
inxin IlepcnexTnBa BusnaueHnHs
IKT-iHCTpyMEHTH, BuKopuctaHHs ta iHrerpauis IKT,

Texnonoriunuii |unudposi mwiardgopmu, |uudposux miarpopm ta 13 mis
IKT-indpacTpykTypa |miITPHUMKH OCBITHHOIO MPOLECY

4 Yildiz T. The Future of Digital Education: Artificial Intelligence, the Metaverse, and the
Transformation of Education. Istanbul Universitesi Sosyoloji Dergisi / Istanbul University Journal of
Sociology. 2025. Vol. 44, no. 2. P. 921-940. URL: https://doi.org/10.26650/sj.2024.44.2.0664

3 Zawacki-Richter O., Bozkurt A. Research Trends in Open, Distance, and Digital Education.
Handbook of Open, Distance and Digital Education. Singapore, 2022. P. 1-23. URL: https://doi.
org/10.1007/978-981-19-0351-9_12-1

®  Vettriselvan R. Empowering Digital Education. Empowering Value Co-Creation in the Digital Era.
2025. P. 199-228. URL: https://doi.org/10.4018/979-8-3373-1742-7.ch009

7 Dillenbourg P. The Evolution of Research on Digital Education. International Journal of Artificial
Intelligence in Education. 2016. Vol. 26, no. 2. P. 544-560. URL: https://doi.org/10.1007/s40593-016-
0106-z
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[TponorxeHnst Tadmwi 1

Ge3nepepBHUH mponec TpaHchopmaii
OCBITHIX CHCTEM, MOJICJICH Ta MPaKTHUK

piBHICTH

. 3MiHH Ta . .
IIponecuuit uepes iHTerpanito IKT, ctBoproroun
TpaHchopmarii .
HOBI (hOpMU BUKJIQJAHHSI, HABYAHHS Ta
YIpaBITiHHS
[JIICHA €KOCUCTEMA, 110 CKJIAAAETHCS
CKJIQJHICTh Ta 3 TEXHOJIOTI1YHUX, IHCTUTYIIHHUX,
CucreMHui B3a€MOITIOB’ A3aHICTh [eJarOriYHUX Ta JIFOACHKUX KOMIIOHEHTIB,
€JIeMEHTIB SIK1 B3a€MOJIIIOTH y T poBOMY
CEepEIOBHUIII Ta CTBOPIOIOTh 3HAHHS
(hopma OCBITHBOI MPAKTUKH, KA
S (T — METOIU BUKJIAJAaHHA | BUKOPHCTOBY€E HU(POBI iI?CprMeHTI/I IS
Ta HaBYaHHS BIIPOBA/KEHHS IEPCOHATI30BaHUX Ta
IHTEpaKTHBHHUX MOJCJIeH HABYAHHS
cUcTeMa PO3BUTKY LU(PPOBUX KOMIIETCHILi
KommneTeHT- pe3yabrarti HaBuaHHs | (iHQOpMaLiiHOT rPaMOTHOCTI,
HICHUI Ta HABUYKH KOMYHIKaTHBHMX HaBUYOK Ta 3[aTHOCTI
JUsITA B LU(POBOMY CepeIOBHIIL)
ceKkTop H(POBOT EKOHOMIKH, 1110
. BKJIFOYA€ BUPOOHUIITBO, PO3IOBCIOMKEHHS
Exonomiunmii | o o AK HacTHa Ta CIO)KMBAaHHS OCBITHIX MOCIYT 3a
IU(PPOBOi EKOHOMIKH .
JIOTIOMOTOI0 IIU(POBUX TEXHOJOTIH Ta
wiarhopm
dhopma opranizaii Ta yrnpaBiiHHS
pery/IroBaHHS, OCBITOIO, B SIKiif IPUWHSTTS pillICHb,
[HCTHTYIIHHUH | ynpaBIiHHS Ta MOHITOPHHT Ta OLIHIOBAHHSI
MOJTITHKA OIIOCEPEAKOBYETHCS IUPPOBIMHU
CHCTeMaMH, JaHUMU Ta aJTOPUTMaMH
OCBITHSI MOJI€JIb, CTPYKTYPOBaHa HABKOJIO
Ha ocHosi mudposi miarpopmu | uppoBHX MIATHOPM, SKi 3a0€311eTyIOTh
wiarhopm Ta IarhopMu3amis B3a€EMOJIII0 MIX CTY/ICHTAMH, BUKJIaladaMH
Ta OCBITHIM KOHTEHTOM
COLIIOKYIIBTYpHE SBHILE, 110 BigoOpakae
Corio- CyCHTBbHUH Ta TpaHcdopmairo MpaKTHK HaBYaHHS,
KyJBTYpHUH KyJIBTYpPHUH BIUIUB MoJIeTiell KOMyHiKalii Ta «BUPOOHUIITBAY
3HaHb y MU(YPOBOMY CYCHIITBCTBI
MiAX1A 10 HABYaHHS, SKUH BUKOPHCTOBYE
. |moctymHicTs Ta uQpoBi TEXHOIOTIT [Is 3a0e3MeUeHHs
[HKt03UBHUN

IHKJTFO3UBHOI, CIIPaBEIMBOI Ta JOCTYIHOT
OCBITH ISl PI3HUX TPYH CTYACHTIB

,ZZDICEP@JZO.’ yzaeajilbHeHo asmopamu
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Kpim TOro, cydacHa ocBiTa PO3IISIAETHCS B KOHTEKCTI IU(PPOBUX OCBITHIX
CEepeNIOBHILL, SIKi OUIBIIE HE CIIPUIMAIOTHCS SIK 130JIbOBaHI CHCTEMH, a SIK BIJKPHTI,
po3moziieHi Ta B3aeMornoB’si3aHi mwiardopmu®. Taka TpaHchopmallis 3yMOBIICHA
KOHBEPICHIIIEFD) TEXHOJIOTIYHMX IHHOBAIii Ta HOBHX OCBITHIX TEOpid, IO
HAaroJIOUIyIOTh Ha CIIIBIIPAlli, aJalTHBHOCTI Ta PUHHATTI pillIeHh HA OCHOBI JIaHUX.
Binkpuri ocBitHi miatgopMu Ta pecypcH po3IISIAIOTHCS K KPUTHYHO BasKIIMBI
IHCTPYMEHTH JUISl JIEeMOKparu3alii JOCTyIly /O OCBITH;, IPOTE 3aIMIIAIOTHCS
3Ha4HI TIpoOyeMH y 3abe3nedeHHi PIiBHOrO JOCTYNy Ta y4acTi, OCOOJIMBO s
MapriHamizoBaHux rpym. BianoBigHo, auBepcudikaiis OCBITHIX HHMPOBHUX
wiarh)opM BioOpakae Tepexii BiJf MOHOJITHUX HABYAJIBHIX CHCTEM JI0 CKJIAHUX,
MOIYJIBHHX Ta CYMICHHX IM(POBHX EKOCHCTEM, Ji€ YHUCICHHI Iuiardopmu
BUKOHYIOTh B3a€MOJIOIIOBHIOOYI (DYHKIIIi B paMKaX OCBITHBOTO Iiporecy (puc. 1).

Inargopmu pust Inargopmu pust IMnardopmu nist
po3MilleHHs OLiHIOBAHHA TA cniBnpani Ta
KOHTEHTY ceprudikanii KOMYHiKamii
Hz:l:sqam,lzi \ T IInargopmu
niaargopmu (as PR TepCOHATI30BAHOT O
HA/JaHHS OCBITHIX OcsiTHi l'[JIaT(l)OpMH Ta alaNTHBHOTO
TOCJIYr) i \ HaBYaHHSHA

ILnardopmu aus Ilnardopmu aus . .

npod. HaBYaHHS Ta NMPAKTHYHOIO Ta AnajiTiuni a

HABYaHHSI POTSITOM iMepcHBHOTO MOHITOPHHIOBI
YCBOI0 KUTTSI HABYAHHSI niargopmu

Puc. 1. ®yHknionajabHi rpynu ocBiTHIX miatdopm

Jicepeno: ysaeanvneno asmopamu

3aramoMm, 10 OCHOBHHMX (DyHKIIOHAJIBHMX 3aBJaHb HaBEICHUX Ha
puc. 1 mrardopm €:

- 3a0esleueHHs, OpraHizallisi Ta KEPyBaHHS OCBITHIM IPOIECOM
(HampuKIaa, TOCTYIIOM JO KypciB, MaTepialliB Ta CTPYKTYpOBaHUX OCBITHIX
3aX0/IiB);

- OLIHIOBaHHA pe3yJbTaTiB HABYaHHSA, MPOBEICHHS IiJCyMKOBOIO
KOHTPOJIIO Ta BUJIa4a CEPTUQIKATIB, TUIIIOMIB TOIIO;

8 Dillenbourg P. The Evolution of Research on Digital Education. International Journal of Artificial
Intelligence in Education. 2016. Vol. 26, no. 2. P. 544-560. URL: https://doi.org/10.1007/s40593-016-
0106-z

®  Inclusive Digital Education on Open Platforms: A Case Study of the Complexity of the Future of
Education / M.-S. Ramirez-Montoya et al. Computers in the Schools. 2024. P. 1-18. URL: https://doi.org
/10.1080/07380569.2024.2322164
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- CHpUsIHHS B3aeMojii, KOMyHiKauii Ta CcCHiBIpani MDK y4YacCHHUKaMHU
OCBITHBOTO TPOILIECY;

- MJIBUIICHHS PIBHS 3aJy4YCHOCTI B OCBITHINM MpPOIEC Ta 3a0C3MCUCHHS
IHTEPaKTUBHOIO Ta CUMYJISILIITHOTO HaBYaJIBHOTO JOCBINY;

- mepcoHai3auis TpaexTopii HaBYaHHS, HaJlaBaHHs
«IHTEJIEKTYaJli30BaHOT0» 3BOPOTHOIO 3B’SI3KY Ta aJalTyBaHHS KOHTEHTY JI0
IHIMBIIyaJIbHUX MTOTPEO YUHS/CTY/IEHTA;

- 30ip, aHa;i3 Ta Bi3yami3alis OCBITHIX JAHMX JJIsi MOHITOPHHTY Ta
MIATPUMKHU NPUHHATTS PillICHb;

- miarpuMmka OesrnepepBHOro NpodeciiiHoro po3BHUTKY, MEPEIiIroTOBKH
Ta miABUILEHHS KBamidikamii y popManbHii Ta HeopMallbHIK OCBITI.

Xaprist nepxkaBHUX 1ardopM mudposoi ocsith (pozpodiaena FOHECKO,
IOHICE® ta MiKHApOIHUM COI30M EJICKTPO3B’S3KY) BCTAHOBIIIOE
HOpPMAaTHBHY OCHOBY JJISl PO3BUTKY Ta YNpPaBIiHHI €KOCHCTEMaMU LUPPOBOi
OCBITH Ha HamioHanbHOMY piBHI'’. BoHa po3rmsgae undposi miathopmu He
SIK OKpeMi TEXHOJIOTIYHI PIIeHHs, a SIK HEBIJI'€MHI KOMIIOHEHTH OCBITHBOI
CHCTEMH, L0 MOEJHYIOTh iHPPACTPYKTYpPy, KOHTEHT Ta 3alliKaBlIeHI CTOPOHHU
JUISL T ATPUMKH TTPOIECiB BUKJIAIaHHsI Ta HaBYaHHs. Ba)xInBo, 110 TOKYMEHT
3aKpiIUIIOE MPHUHIMIL, [I0 OCBiTa 3aJMIIAETHCS CYCIUIBHUM OJiaroM Ta
(dyHAaMEHTaIbHUM MPaBOM JIIOAMHU, TUM CAaMUM IIO3ULIOHYIOYH HUPPOBI
1aTpOpPMHU SIK JIOAATKOBI IHCTPYMEHTH, IO MOKPAIyIOTh, a HE 3aMiHIOIOTh
TpaauLiiHi GOPMHU OCBITH.

XapTis € 0coONMBO aKTyalbHOI, OCKUIBKM BOHA Harojollye Ha poJii
ypsiiiB y 3a0e3reueHHi JOCTYIMHOCTI, SKOCTI Ta CTaJOCTi IM(POBUX OCBITHIX
iHppacTpykryp. BincyrHicte HamiHMX myOmiuHMX —1aTGopM  4acTo
MIPU3BOJMTH J0 MOCHIICHHS 3aJI€KHOCTI BiJI PIIICHb MPUBATHOTO CEKTOPY, LI0
MOXKC CTBOPIOBATH PH3HKH, TOB’S3aHI 3 HCBIAMOBIIHICTIO LUISIM JEPIKaBHOL
TIOJITUKY, YNPABIIHHAM JAaHUMH Ta Oe3INeKoro. Y po3poOJeHOMY NOKYyMEHTI
3aIpOIIOHOBAHO CIM TPUHLUIIB (YHKIIOHYBaHHS JIEp)KaBHUX OCBITHIX
iHpopManiiHUX HPPOBHUX TIATHOPM, SIKi OXOILTIOIOTh:

- JIep>kaBHE YNpaBiiHHS Ta (IHAHCYBaHHS MiJ HAISIOM JIEp)KaBHHX
OpraHis;

- IHKJIFO3MBHICTh, 30KpEMa JOCTYIHICTh, 0OAraTOMOBHY MIATPUMKY Ta
KYyJIBTYPHY PEJICBaHTHICTD;

- HaBYaHHS I1iJ] KEPIBHULTBOM BHKJIaJ[a4a;

- IHTerpallir 3 CHCTeMaMH OCBITH Ta AepkaBHO IKT-iHppacTpykTyporo;

- CYMICHICTb CHUCTEM Ta BIJIKPUTI CTaHJaPTH;

1 Charter for Public Digital Learning Platforms. URL: https://www.unicef.org/digitaleducation/

media/2261/file/UNESCO-UNICEF-ITU_Charter Public Digital Learning Platforms.pdf.pdf

24



- OpIEHTOBAHICTb Ha KOPHCTyBaya, IO IPYHTYEThCSI HA OCBITHIX
norpedax;

- HaJIifHICTH Ta CTAOUIBHICTH CHCTEM, 30KpEMa 3aXHCT IEPCOHAIBHHX
nMaHux, Oe3reka Ta 6e3nepeOiiHICTb.

Tomy, umdposi miardpopmn nenani Oinblle BH3HAIOTHCS KIFOYOBOIO
iHPPACTPYKTYpOrO, IO (POPMYy€E OCBITHI TNPAKTHUKH, MMOTODKYE IHCTUTYIIHHI
MeXaHi3MH ynpasiliHHs. Taka TeHICHIsI 30cepeykKye HeOOX 1 IHICT MMO0IaHHs
uu(ppoBOi HEPIBHOCTI Ta PO3POOKU IHKIFO3UBHOTO IH(POBOTO OCBITHHOTO
cepenoBuma. Kpim toro, riardopmu (GyHKIIIOHYIOTh CAMOCTIHHO HE TUIBKH
SIK TEXHOJIOT1YHI IHCTPYMEHTH, a W SIK OpraHizaliifHi Ta eKOHOMI4HI Cy0’€KTH,
SIKi BIUTHBAIOTh Ha CTPYKTYpPy Ta AMHaMiKy cucteM ocBitu'!. Ileif mporec TicHO
OB SI3aHMH 31 3pOCTaHHAM IUIATGOPMHOIO KamiTajai3My Ta pojiel NpHBaTHUX
Cy0’€KTIB B OCBITI.

[HCTHTYHIMHI NepCcHeKTHBH Iie OuIbIe MiJKPIIUIIOITE 1€  Mpo
Te, WO uudposizanis 3MiHOEe (QyHKIIT Ta 000B’SI3KM OCBITHIX 3aKJaliB.
InTerpanis nuuppoBUX TEXHOJIOTIH 103BONISIE e(DEKTUBHIIIE OpraHi3oByBaTH
Mi3HABaJbHY JiSJIBHICTB, BIPOBA/DKYBAaTH MEPCOHANI30BaHI TpaeKTopii
HaBYaHHS Ta CTBOPIOBAaTHM BIJKPHUTI OCBITHI cuctemMu. BopHouac BoOHa
BHCYBa€ HOBI BUMOTH IIOJO YINpPaBIiHHS, PO3NOJITY PECypciB Ta po3poOKH
iHCTUTYILI#HUX cTpaTeriii nudposoi Tpanchopmanii'’. Bei i 3minu HasBHI
y CIelialli30BaHUX BUINMX OCBITHIX 3aKiianax, Ac¢ nudpoisaiis MoB’s3aHa
6e3nocepeHbO 3 (hOpMyBaHHSIM NPOQPECiHHMX KOMIETEHIIH BiAMOBIAHO 10
BHMOT PUHKY IIparii.

[MapanenbHO 3 MM, KOHIENIis HH(POBOro ynpasiiHHS OCBiTOI Halyna
MOIYJISIPHOCTI.  YNPaBIIHHS OCBITOIO BCE OlbIlIE ONOCEPEAKOBYETHCS
uu(pOBUMH  CHCTEMaMH, BKJIIOYAKOYM IUIaTGOpPMH  aHaiizy  JaHUX,
anropuTMu Ta iHpopmamiiiHi  iHQpacTpyKTypH, 1O 3a0e3MedyoTh
MPOIECH MOHITOPUHTY, OLIHKKM Ta NPUHHSTTA pimeHb'®. ToOTO, MOCTYMOBO
B1IOyBa€THCS Mepexis Bl TpaJuIiitHUX GOpM yNpaBIiHHS A0 MOAEIeH, 110
I'PYHTYIOTBCS Ha JaHHUX Ta MIATPUMYIOTHCS aJrOPUTMaMHM, L0 3ally4aloTh
LIMpIIE KOJIO YYacHHKIB, BKJIIOYAIOUM YPSJM, MDKHApOJIHI opraHizamii Ta
TEXHOJIOTIYHI KoMIaHii (puc. 2).

" Decuypere M., Grimaldi E., Landri P. Introduction: Critical studies of digital education platforms.
Critical Studies in Education. 2021. Vol. 62, no. 1. P. 1-16. URL: https://doi.org/10.1080/17508487.2020
.1866050

12 Crpoupkuii P.€. [{udposisaiis BULIOT OCBITH y 3aK/Ia1aX BUILOI OCBITH i3 crielu()iyHUMH yMOBaMH
HABYAHHS: aJMIHICTPAaTHBHO-IIPABOBI 3acamu. Haykosuil 6icHux Yoczopoocvkozo HAYIOHATbHO2O
yuisepcumemy. Cepis: Ilpaso. 2025. T. 4, Ne 88. C. 279-285. URL: https://doi.org/10.24144/2307-
3322.2025.88.4.41

3 Williamson B. Digital education governance: An introduction. European Educational Research
Journal. 2015. Vol. 15, no. 1. P. 3—13. URL: https://doi.org/10.1177/1474904115616630
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* [loctyn o IHTepHeTy;

* AnaparHe 3abe3neyeHHs Ta
npucTpor;
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* OcBiTHi npocTopy.

* OcBiTHi nnat¢popmu;
* AKicTb i BiAKPUTICTL

_ eTW OCBITHLO] o)
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Koo,
4 pacTPYKTYP? PANHLY;,
indp: Yia %

* bayeHHs Ta ujini;

* YnpaeniHHA Ta peryntosaHHs;
* MapTucunatueHe ynpasniHHa
3MiHamu;

* MPUIAHATTA pilleHb Ha OCHOBI
[foKasis;

* MOHITOPUMHT Ta OL,iHIOBaHHA.

* Mepeaosi HaBUYKK;

KOHTEHTY; K°_"Te’" AaHiTa CNPOMOKHICTD « KomneTeHTHOCT

* Y3rofKeHicTb i3 TapilieHHA e AOKa30BICTb Ta Ky/ieTypa ?q:Temg i Kegmunma;
HaBYANLHUMM o 0 010101011 oniz;l:i:rbms Ta
nporpamamu; LE] 1|— 1015 wlO o 5 )

* MeparoriuHi c:a 01 ' B3aemogin 3 micuesumu
mogeni; . rpomagamu;

* |[HHOBAL|i Ta CTBOPEHHA

* OUiHIOBaHHA T
3HaHb.

cepTudikauis;
* OCBIiTHi TpaeKToOpIii.

* AKICTb | OXONNEHHS;

* BeanekaTa
KOH}IAEHUIHICTb;

* [HTerpauis cuctem;

© WUTYy4HUN iHTENEKT;

* IHCaliT ANA NPaKTUYHOTO
BUKOPUCTaHHA.

* Crani mogeni piHaHCyBaHH#A;
© Y3rofKeHHs 3 pesybTatamu
Ta npiopuTeTamu; s W //
* PO3BMTOK i NiATPMMKa . L"ﬂl Ta anHL\VI“ =
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* OnepaujiiHi BUTpaTn Ta
YNpaBAiHHA pecypcamu;

© EKONIOMIYHO APYXHi pilleHHA.

Puc. 2. OcHoBHi esieMenTH udppoBoi Tpancopmauii ocBiTH

Jicepeno: nepexnadeno 3 '

Po3pobnena FOHECKO «xonuenmisi 1udgpoBoi TpaHcdopMmarii ocBiTH
(puc. 2) BimoOpaxae KOHIENTYaJIbHY MOJIEb NPIOPUTETIB PO3BUTKY OCBITHBOT
CHCTEMH, 1TOOYI0BaHy HA OCHOBI IHTErparlii JaHUX Ta J0Ka3iB K ECHTPATBHOTO
CJIIEMCHTY TPUUHSTTSA pIlIeHb. Y MEHTPI MOJENI PO3TANIOBAHO KOMITOHCHT
«aHi Ta JOKAa30BICTb», SKUH BHUCTYIIAE TOJIOBHUM JIKEPEJIOM aHAIITHKH,
3abe3rneuye 00rpyHTOBAHICTh MTPEICTABICHHS YIIPABIIHCHKUX PIllIEHb Ta CIyTy€
OCHOBOIO JIJIsl MOHITOPHHTY €()EKTUBHOCTI (PyHKIIIOHYBaHHS CUCTEMH. A OTXKe,
LIei eNIEMEHT IO€HY€E BCI IHIN CKJIAJOBI B €IMHY JIOTIUYHY CHUCTEMY, CIyTy€e
3B’SI3KOM 1 HIATPUMYE 1X Halle)KHE (PyHKIIOHYBAHHSI.

HaBkoso 1pOro  €leMeHTy 3TpYyNoBaHO II'SITh  B3AEMOIIOB’SI3aHUX
JnoMmeHiB. JloMeH «KoOpAMHALS Ta JIJEPCTBO» OXOIUIIOE CTpaTeriyHun
piBeHb YINpaBIiHHS, BKItO4around (OPMYyBaHHs JTOBFOCTPOKOBUX OpPIEHTHPIB,
HOpMaTHBHE iH(OpMaliiiHe 3a0e3NeyeHHs] Ta OpraHi3alilo MPOIECiB 3MiH.
JloMeH «CHPOMOXKHICTB Ta KyJIbTypa» (OKYCY€EThCs Ha JIIOICHKOMY ITOTEHIIiai,
MIJKPECIIOIOYN  BaXIIMBICTh  PO3BUTKY MPOQECIiHHUX YMIHb YYaCHHUKIB
OCBITHBOTO IMPOIICCY, aanTallii 10 MaOyTHIX BUKJIMKIB 1 ITOCUJICHHS B3aEMOII|

4 Six pillars for the digital transformation of education: a common framework. URL: https://unesdoc.
unesco.org/ark:/48223/pf0000391299
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3 IIUPHIMM COLIAJIbHUM cepefioBHIIeM. JlOMEH «KOHTEHT Ta pILICHHS»
repeidayae BpaxyBaHHsI 3MICTOBHOT'O HAIlIOBHEHHS Ta IHCTPYMEHTIB peajizanii
OCBITHBOTO MPOIIECY BiX IH(PPOBUX CEPEIOBHIN IO METOIUYHUX IiIXOJIB
1 IIporeayp MepeBipky JOCATHEHb. JIOMEH «IiAKIIIOUeHHS Ta IHPpacTpyKTypa»
BUIJISIE TEXHIYHY OCHOBY (DYHKIIIOHYBaHHsI CUCTEMH, siKa BKIIFOYae HEOoOXimHi
IH(pacTPyKTypHI pecypcH Ta YMOBH Ul CTaOUIBHOTO K O€3MEeYHOro JAOCTYITY
JI0 OCBITHIX cepBiciB. JIOMEH «BapTiCTh Ta CTAIICTh» BioOpa)kae eKOHOMIUHY
CKJIaJIOBY, aKI[EHTYIOUHM yBary Ha JOBIOCTPOKOBOMY 3a0€3IeUYeHHI pecypcami,
e(eKTUBHOCTI 1X BHMKOPDHCTaHHS Ta EKOJIOTIYHMX AacleKTax. 3OBHIIIHIN
KOHTYp MOJelli BijoOpakae y3arajbHEeHi MPIOPUTETH, NPUHLIUIN Ta I, SIKi
BH3HAYAIOTh CTPATETIYHUH HAIPSIM PO3BUTKY OCBITHBOI CHCTEMH.

Kepiai npunrmumun  FOHECKO  3a0e3medyroTh  CTPYKTypOBaHWIA — Ta
0araroBUMIpHMI  IiAXiJA 70 IUIaHYBaHHS Ta  BIPOBA/DKEHHS  IOJITHKU
BIIpoBaKeHHs 1 3actocyBanHs IKT B ocBiTi. BoHu BimoOpaxarTh mepexin Bij
TPaJULIHHIX, IHCTUTYLIHHO-OPIEHTOBAaHUX MOJIEJICH OCBITH 10 OUIBII BIJIKPUTHX
Ta JIFONUHOIICHTPHYHUX OCBITHIX eKocHcTeM, 1o miarpumyrorecs IKT (puc. 3).
CrpyKkTypa KepiBHUX HPHHIIMITIB OPraHi3oBaHa 3a JABOMa KJIFOYOBUMHU KPUTEPiIMU:

1) TOpPH30HTAJIBHO BOHA UIIOCTPYE EBOJIIOIIIO OCBITHIX CHCTEM BiJ
(hopMaNbHOTO IIKUTFHOTO CEpPENOBHINA JO OLIbII PO3MOIIICHIX KOHTCKCTIB
HaBYaHHS NPOTATOM YChOTO JKUTTS (IO TOIIMPIOIOThCS HA IPHUBAaTHUNA Ta
IPOMaJICHKHI POCTOPH);

2) BepTHMKAIBHO BOHA BH3HAYa€ II'SITh B3a€MOIIOB’SI3aHMX oOnacteil, sKi
pasoM (opMyroTh TparchopMariiro ocsitu uepes iHterparito [KT.

[epma cdepa 30cepemkeHa Ha pesyibTaTaXx HaBYaHHS Ta LIHHOCTSX,
MIJKPECIIOUN MPOorpec Bif 0a30BOro HaOyTTs 3HaHb y (PIKCOBAHHX YMOBaX
J0 OLIBII MPOCYHYTHX €TalliB, LI0 BKJIIOYAIOTh Oe3NepepBHE CTBOPCHHS
3HaHb, KPUTUYHE MHUCIICHHS Ta (POPMYBAHHS LIHHOCTEH Yy PI3HMX KOHTEKCTax
(BimoOpakaroym mepexiz 10 napajurM HaBYaHHS MPOTSATOM YCHOTO YKUTTS, L0
BIJINIOBIIAIOTH BUMOTaM II(POBOTO CyCIiIbCTBA).

Jpyra cepa cTocyeThCs IPaKTUK BUKJIAaHHs Ta HABUAHHS, 111 IKPECITIOI0UN
MOCTYIOBUI Mepexij BiJl TpaAuLiifHOrO HaBUaHHs B ayauropii y cynposoai IKT
JI0 TIOPUTHUX Ta TOBHICTIO OHJIAWH-MOZENeH HaBUYaHHS. 3PEIITOl0, CTPYKTypa
nepeadavae opieHTOBaHE Ha y4Hsi/cTyneHTa cepenosuie, ae IKT minrpumyrots
MIEPCOHAI30BAHUI HABYAJILHUI JOCBIJ Il KCPIBHUIITBOM BHKIIAIa4iB.

Tpets cdepa po3riisigae eBOIIOLI0 POJIl BUKJIAIa4iB Ta IHIIHUX GacHIiTaTopiB.
Bona okpecitroe nepexiji BiJl TpaIUIiiHAX BUKJIAIAIBKUX POJICH 0 CKIIaTHIIINX
(GYHKIIIH, BKIIOYAIOUN PO3POOKY HaBYAJIBHUX MaTepiaiiB, CIPUSHHS 3MIIIAaHUM
OCBITHIM CepeJOBHIAM Ta HACTAaBHUUTBO (TMM CaMHM, HaroJIOIIyIO4d Ha
Ba)XJIMBOCTI IU(PPOBHUX KOMIIETEHIIIH Ta Ie1aroriyHoi aianTHBHOCTI B Cy4acHUX
cHCTeMax OCBITH).
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Puc. 3. Konnenuis niianyBanns noJjituku IKT B ocBiTHBOMY mpoueci

Jicepeno: nepexnadeno 3 1’

Ipumimka: * — ¢iokpumi oceimui pecypcu

YerBepra cdepa crocyeTbcsi OCBITHIX pecypciB Ta HaJaHHS KOHTEHTY,
nepenbayaroyy Mepexia BiJl [EHTPaTi30BaHO CTBOPCHUX OCBITHIX MarepialiB

15

ark:/48223/pf0000380926
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J0 OUIBbII CHIJIBHUX Ta BIAKPUTUX MojeNed (3 BHKOPHCTAHHSM BIJIKPHTHX
OCBITHIX pECypCiB Ta KOHTEHTY, CTBOPEHOI'0 KOprcTyBadaMu). [TomiOHmid mixin
MiATPUMY€E OLUIBINY IOCTYIHICTh, IHKJIFO3MBHICTh Ta aJalTHUBHICTh OCBITHIX
Marepianis.

[T’sta cdepa rpynTyersest Ha IKT-iHGpacTpyKTypi, ONMUCYIOYM PO3BUTOK
iHGPaCTPyKTypu BiI 0a30BOTO IiIKIFOUCHHS HA PIBHI OCBITHBOI yCTaHOBH
J0 1HTErpoBaHUX IM(POBUX CEPEHOBHUI] ([l BIPOBA/PKCHHS CIUIBHUX
B33a€EMOIIOB’3aHUX IUIaTGOPM Ta OCBITHIX Mepexk, sKi 3a0e3neuyroTh
Oe3IepeIKoHIH JOCTYII 10 OCBITHIX PEcypciB).

JlBa 3aranbHi BUMIpH JIONOBHIOIOTH 1Li cdepu: 1) BepxXHs TpaekTopis
HaroJIONIy€e Ha 3pOCTAaro4il BIJKPUTOCTI Ta IMPO30OPOCTI OCBITHIX NpOrpam
Ta OLIHIOBAHHS, MO BeA€ JO0 OUIBII T'yMaHICTHYHOrO OavyeHHsS OCBITH;
2) HKHS TPAEKTOPISl HATOJIOIYE YBAry I0/10 BayKJIMBOCTI YIIPABIIHHS JAaHUMH,
piBHIO KiOepOe3MmeKkHu Ta CTIMKOCTI CHUCTEM, SIKi € KPUTHYHO BAXKJIIMBUMU JUIS
3a0e3reueH s HaliIHHOCTI Ta CTIMKOCTI IM(POBUX OCBITHIX CEPEIOBHIIL.

IKT € cucreMHMM pylIieM PO3BHTKY OCBITH, POJIb SIKOTO 3MIHIOETHCSI Ha
pi3HMX piBHAX — Bij 3a0e3nedyeHHs iHQPacTpyKTypu Ta GopmyBaHHS 0a30BHX
HaBHYOK JI0 TIEPEJIOBUX 3aCTOCYBaHb Y AOCIIKCHHX, YIIPABIiHHI Ta HABYaHHI
MIPOTSTOM YChOTO KUTTS (pHc. 4). Y 1[bOMY KOHTEKCTi BU3HA4YEHI Chepr MOXKHA
IHTEpIIPETYBaTH SK MOJITHYHO OPIEHTOBAHI PEKOMEHMALl, M0 3a0e3NeuyloTh
rocJiIoBHy Ta 30anancoBany interpauito IKT B ocBiry.

Ha piBHI 1K IpiOPUTETH HAroJIOUIYIOTh HAa CTBOPEHHI MIiLIHOI
TEXHOJIOTIYHOT OCHOBH Ta CHCTEMAaTUYHOMY PO3BUTKY LU(PPOBUX KOMIIETEHIIIN
BYNTENIB (OCKIIBKM 1I€ € KPUTUYHO BAXIMBHM JUIsi 3a0€3ME€UEHHs TOro, 1100
Oy/b-SIKMI CTpaTerivHUi TUIaH BUXOJMB 332 PAMKH JEKIapaTHBHOI LU(poBizail
Ta HaToMIiCTb a03BOJISAB edektuBHe BukopucrtaHus IKT y mnoBcskaeHHIN
MeIarOTIYHIA MPAKTHIII).

Jnst Bumoi OCBITH PEKOMEHAOBAaHI LIIBOBI HANPSIMHU  IJIKPECIIOIOTH
HEOOXiHICTh CHCTEMHOI TpaHc(opMallii, a He i30JbOBAHOTO BIIPOBAKCHHS
texHousori. Tomy rutanu TpaHchopmMamii Ta pPO3BHTKY INOBHMHHI BKIJIIOYATH
MOJIOKEHHST 11070 posummpenHs poctyrmy g0 IKT wepes Binkpure Ta
JMCTaHLi{HE HaBYaHHS, CIPHUSHHS IHHOBalisiIM y ¢QopMarax HaBYaHHS,
po3mMpeHHsT U(POBUX JOCTIIHULIBKUX 1HOPACTPYKTYp Ta MOKpPAIICHHS
YIPaBJIiHHS 3a JOTIOMOTOI0 CUCTEM yIpaBiliHHs. KpiM TOro, akueHT Ha piBHOCTI
Ta IHKJIIO3UBHOCTI BKa3ye Ha 1po3opictk, mo crparerii IKT marors BupiryBarn
1po0JieMH HEpiBHOCTI B JOCTYIII Ta y4acTi B OCBITHBOMY IPOLECI.

VY cekTopi TeXHIYHOI Ta MpoQeciiHOi OCBITH NMPIOPUTETH HATOJIOUIYIOTh Ha
y3romkeHocti Mk iHTerpanieto IKT ta morpedamu punky mpaui. Ctpareriqae
IUIaHyBaHHS Mae OyTH 30Cepe/DKeHe Ha MoJepHizauii iHdpacTpykTypH,
OHOBJIGHHI OCBITHIX IIpOrpaM BIINOBIAHO OO TEXHOJOTIYHMX 3MiH Ta
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3a0e3reueHHi Toro, o0 BUITYCKHUKH MaJi BiAIOBLIHI M poBi Ta npodeciini
KOMIIeTeHIi1. BpaxyBaHHs €JIeMeHTIB HaB4aHHS POTSITOM YChOT'O )KUTTS, a came
TaKUX SK MOXKJIMBOCTI HaBYaHHS THUM, XTO JIOCTPOKOBO 3aJIUIIKMB (POPMaJIbHY
OCBITY, Ta NOCTIHHUI TPO(dECiHMI PO3BUTOK BHUKIIAJAUiB, SIKUH JI0IATKOBO
CBIIYMTH TPO Te, IO TeHEepajbHi IUIAHW MOBHHHI 3aCTOCOBYBATH aJlalITUBHUI
Ta IHKJIIO3UBHHUHN X1,

| Buxopucranns IKT B mxomax |

Hananns mikonam Po3suTox Tinrpumka Buxopucranns IKT
IKT- KOMITETEHTHOCTEH npodeciitnoro JUISL TTiABUILICHHS
iH(ppacTpyKTypH Buntenis B IKT PO3BHUTKY BUHTEIIB SKOCTI BUKJIaJaHHS Ta
HABYAHHS
| Buxopucranns IKT y 3BO |
I
I I I I |
PossuTok 3a0X04YeHHs Buxopucranhs Buxopucranus Crpusmna
BiIIKpUTOI AMIMIAHOrO T nns T s BUKOPHUCTaHHIO
JIMCTAHIIHHO bopmary PO3BHUTKY Ta P IKT mst
OCBITH UL OCBITHBOTO [TATPIMKH edexTuBHOCTI THATPHMKIL
JIOCTYITHOCTI Hporiecy JOCTITHUIBKHX IPARIHA CHpaBeIMBOi Ta
BUIIOi OCBITH Mepex cTasoi ocBiTH

Buxopucranns IKT y Texniuniii Ta npodeciiiniii ocBiTi |

Tlepernsig
iH(ppacTpyKTYpH 3?_2?%1%%%’;?” P‘?g"ﬁ el—n—g{ Hapuanns IKT- o
OCTaYaJIbHHUKIB : AOCTYILY. 1 HaBUYKaM BCiX. Axryanizartist
* BHITYCKHHKIB OCBITHIX > Ty 1
nocayr TIIOIT DA CepeoBHI BPAaXOBYIOUH MArOTOBKU
Ta MOKpAICHHS THOTL* 50 Z[Hﬂp IBITK THX, XTO BHKJIQIa4iB
JIOCTYIy 10 a oi ap o iy 3aJIUIINB PAHO TIIOIT*
ToCAYT Ha IPAKTHYHO HABHYOK i KoY
ocHoBi IKT JUSUTBHOCTI KOMITETEHIIIH

Bukopucranns IKT y nedpopmanbhiii ociti

Buxopucranns IKT ps
PO3LIMPEHHS JIOCTYILY JIO
HehopMaIbHOT OCBITH

Buxopucranns IKT pas
HiJABHIIECHHS SKOCTI
HeopMaTbHOT OCBITH

Buxopucranus IKT nms

3a0e3MeveHHsI CTaloCTi

nporpam HeopmaabHOT
OCBITH

Puc. 4. OcHoHi Hanpsimu po3BuTKy IKT 3a piBHsAME ocBiTH
Iicepeno: cknaoeno sa 1o

Ipumimka: * — mexniuna ma npocheciiina oceima i nioeomosxa

1o Guidelines for ICT in education policies and masterplans. URL: https://unesdoc.unesco.org/

ark:/48223/pf0000380926
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VY cekropi HeoOpManbHOI OCBITH PEKOMEHIOBAaHI HAMPSMHU HisSUIBHOCTI
3a0e3MeYyTh MPO30PICTh, AOCTYIHICTh, SKICTh Ta crajicth. TobOrto, IKT
MOoTpiOHO BHKOPUCTOBYBATH NpAL[iBHUKAM JUIS PO3LIMPEHHS MOMJIMBOCTEH
HaBUAHHS BCEpEIMHI Ta 3a MeXaMH (QOpPMaIbHUX IHCTUTYLIHHUX YMOB,
MIATPUMYIOUM HaBYaHHS MPOTATOM YChOTO JKUTTS Ta 3a0e3ledyroun
IIBUJKY aJanTalliio 10 HOBUX OCBiTHiIX morped. BiamomimHo, cTparerivsi
paMK¥{ TIOBMHHI BKJIIOYAaTH MEXaHI3MH MIATPUMKH HH(POBUX 1aardopm,
3a0e3MEeYCHHSI TKOCTI KOHTEHTY Ta JIOBIOCTPOKOBOI KUTTE3MATHOCTI 1HII[IATHB
He(OpMaJIbHOT OCBITH.

Pywiiini cunu mudpoBoi TpaHcopmalii ocBiTHM € OaraTorpaHHHUMHU.
30KkpeMa, JOCIIKEHHsI JIEMOHCTPYIOTh, 110 piBeHb LUdpoBizauii ocBith
MOB’sI3aHUI 13  COL[IAJIbHO-€KOHOMIYHUMH  TIOKa3HHKaMH, TaKUMH SK
piBEHb 3aiHATOCTI Ta ydacTh y HaBYAHHI HPOTSITOM YCHOTO JKUTTS, IO
no3uiionye nudpoBy TpaHChOpMAII0 SK OCBITHIA Ta EKOHOMIYHHMA
imneparus'’. BomgHovac, BiIMIHHOCTI y BIPOBa/KCHHI MOMITHKU HHPPOBOT
OCBITHM B pI3HMX KpaiHax cBigYaTh MpO Te, IO TEMNH Ta CPEKTHUBHICTH
TpaHcopmanii 3ajexxarb BiJ HaLiOHAJIBHOTO pIBHS PO3BUTKY Ta
iHctutyuiiHoro mnotenuiany'®. IMangemiss COVID-19 mmpoko BH3HaHA
KPUTUYHAM TIOBOPOTHMM MOMEHTOM, SIKMA NPHUCKOPUB BIIPOBAHKECHHS
uudpoBoi Ta JUCTAHIIMHOI OCBITHM Ha BCIX PIBHSAX Ta B YCIX CEKTOpax,
MPOJEMOHCTPYBABIIN BaXJIMUBICTh UHU(POBOI OCBITH JUIsl 3a0e3nedeHHs
Oe3mepepBHOCTI Ta CTIHKOCTI B mepion Kpu3u'’.

Texnonoriuni dakropu (3okpema mBuakuii possutok IKT, I ta anamizy
JIaHUX) BLAIrParOTh KIFOYOBY POJIb Y (POPMYyBaHHI HOBHX OCBITHIX MOXKJIMBOCTEH.
Boxnouac, Opak BIEBHEHOCTI BUMTENIB, HEAOCTATHS IN(POBA KOMIETEHTHICTh
Ta OOMEXEHMH JIOCTYN JIO TEXHOJIOTIYHHX PECypCiB MOXKHA BIJHECTH 0
OCHOBHHUX meperikon st epexruBHoi interpamii IKT*. BiamosigHo, camoi
JIMIIE TEXHOJIOTIYHOI JOCTYHMHOCTI HENOCTaTHBbO; YCIIIIHA TpaHchopMallis
BUMarae KOMIUIGKCHMX CHUCTEM MIJATPUMKH, BKJIIOYAIOYM IpodeciiHuid
PO3BHTOK, TEXHIYHY JJOIIOMOTY Ta AOCTaTHIW Yac Juis aganrtamii. TakuM 4nHOM,

17 The influences of the digital revolution on the educational system of the EU countries /

C. G. Cosmulese et al. Marketing and Management of Innovations. 2019. No. 3. URL: https://doi.
org/10.21272/mmi.2019.3-18

18 The influences of the digital revolution on the educational system of the EU countries /
C. G. Cosmulese et al. Marketing and Management of Innovations. 2019. No. 3. URL: https://doi.
org/10.21272/mmi.2019.3-18

19 Zawacki-Richter O., Bozkurt A. Research Trends in Open, Distance, and Digital Education.
Handbook of Open, Distance and Digital Education. Singapore, 2022. P. 1-23. URL: https://doi.
org/10.1007/978-981-19-0351-9 12-1

2 Bingimlas K. A. Barriers to the Successful Integration of ICT in Teaching and Learning
Environments: A Review of the Literature. EURASIA Journal of Mathematics, Science and Technology
Education. 2009. Vol. 5, no. 3. URL: https://doi.org/10.12973/ejmste/75275

31



JIIOJICBKMM KalliTaJl Ta MEXaHI3MH I1HCTHUTYLIHHOI MIATPUMKH € KPUTHYHO
B)XJIMBUMH YMOBaMH sl IM(poBOi TpaHcopmaltii.

Kpim TOro, Ha BHpOBa/DKEHHsSI LM(POBUX TEXHOJIOTIH B OCBITI 3HAUYHOIO
MIpOI0 BIUIMBAIOTH CIPHHHSTTS KOPUCTYBauiB, TEXHOJIOTIYHA TOTOBHICTH Ta
SIKICTh BUKJIaJaHHs. J{oCITiKeHHsI TOKa3yI0Th, IO TaKi ()aKTOpH, sIK CIPUHHATA
KOPHCHICTb, NPOCTOTa BUKOPUCTaHHA Ta Tnepenadi iHdopmarii, Bimirparots
BUpilIanbHYy poib y GopMyBaHHI Hamipy BrpoBamkyBaru IKT?. Ananoriuno,
nocriiine BukopucraHus IKT 3anexutb BiJ 3a10BOJCHOCTI KOPHCTYBadiB,
KyJIBTYpHUX (AKTOpiB Ta YHHMKHEHHsS HEBHM3HA4YCHOCTI, M0 1Ine Oinblie
MIIKPECIIOE BaXKIIMBICTh MOBEMIHKOBUX Ta KOHTEKCTYaJbHHX ICTEPMiHAHT™.
JlonarkoBo, MearoriyHi Ta MCUXOJOTiyHI (PaKTOpH € KIFOYOBHUMHU PYLIIHHUMUA
cuiamMu 1M poBoi TpaHchopmarlii, 0coOJMBO B KOHTEKCTI OHJIAMH-OCBITH.
30kpemMa, Ha 3aJ0BOJEHICTb CTYAEHTIB  OHJIAWH-HABYAHHSIM  BILUIMBA€
KOMIIETEHTHICTh BMKJIaJa4iB, AuM3aiiH KypciB Ta opieHranis Ha IKT, a takox
iHaUBiAya bHI pucu xapaktepy?. JIo TOro , JOCITIDKCHHs JEMOHCTPYIOTh
CHJIbHY KOpEJIIII0 MK pOOOTOI0 BHKJIAJadiB, 3aJ0BOJICHICTIO CTYJECHTIB Ta
aKaJeMiYHAMHU pPe3y/ibTaTaMU B OHJIAHH-Kypcax™.

[MomitnuHi Ta IHCTUTYUIHHI pYMIHHI CHJIM TaKOK € BaKIMBUMH.
[opiBHsIBHUI aHaJi3 HAIlOHAJBHUX CHUCTEM OCBITH IIOKa3ye, IO Ypsau
Jenaini OuIbllle HAJAIOTh MPIOPUTET LU(PPOBUM CTpATErisiM, CIIPSIMOBAaHHM Ha
MOKPAICHHS] BUKJIAQJAaHHS Ta HaBYaHHS, CIPHUSHHS NPUHHATTIO pillleHb Ha
OCHOBI JIaHMX Ta IHTETpallil0 HOBUX TEXHOJIOTIH, TAKUX SIK IITyYHUH IHTEJEKT,
B oceity”. 1li crparerii BimoOpaarTh 3pocTarOue BU3HAHHA UUPPOBOI
OCBITH SIK KJIFOYOBOTO KOMIIOHEHTA EKOHOMIYHOT KOHKYPEHTOCIIPOMOKHOCTI Ta
PO3BUTKY pobOouoi crin. BinnosigHo, B3aemosisi pakTopiB BIUIMBY Ha LU(PPOBY
TpaHc(opMaIliF0 OCBITH BU3HAYa€ HE JIMIIC TeMmu Iudposizamii, ame  ii
e(eKTUBHICTh U CTIHKICTh, 1[0 BUMArae IUJIICHOTO Ta CUCTEMHOTO MiJIXOIy 10
OCBITHBOT MOJITUKA Ta IHCTUTYIIIHHOTO PO3BUTKY (Tadi. 2).

21

Factors Affecting the Adoption of Digital Information Technologies in Higher Education: An
Empirical Study / M. A. Almaiah et al. Electronics. 2022. Vol. 11, no. 21. P. 3572. URL: https://doi.
org/10.3390/electronics 11213572

2 Determinants Influencing the Continuous Intention to Use Digital Technologies in Higher
Education / M. A. Almaiah et al. Electronics. 2022. Vol. 11, no. 18. P. 2827. URL: https://doi.
org/10.3390/electronics11182827

3 What Factors Impact Online Education? A Factor Analysis Approach / V. Kukreja et al. Journal of
Engineering Education Transformations. 2021. Vol. 34. P. 365. URL: https://doi.org/10.16920/jeet/2021/
v34i0/157180

2 Chitkushev L., Vodenska 1., Zlateva T. Digital Learning Impact Factors: Student Satisfaction and
Performance in Online Courses. International Journal of Information and Education Technology. 2014.
Vol. 4, no. 4. P. 356-359. URL.: https://doi.org/10.7763/ijiet.2014.v4.429

¥ Digital education strategies around the world: practices and policies / F. Gabriel et al. Irish
Educational Studies. 2022. Vol. 41, no. 1. P. 85-106. URL: https://doi.org/10.1080/03323315.2021.2022
513
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Tabmuwsg 2

®akTopn BILIMBY Ha nHGpoBy TpaHcopManilo ocBiTH

I'pyna ¢akropis

Hpukaagu gpaxropis

TexHomOr19HI1

IKT-in¢pactpykrypa, LIC/], xMapHi TexHOJOT], cHCTEMH
ynpasiminHs HaBuaHHAM, LI Ta MH, cymicHicTs mnardopm,
HamiiHicTh [13, MacimTaboBaHICTh CHCTEM TOILIO

[HcTHTYLIHHI
(oprawni3ariiiini)

nudpoBi cTparerii, Mol YyIpaBIiHHSA, aAMiHICTpaTHBHA
MiATPUMKA, TPAKTUKU YIPaBIiHHSA 3MiHAMH, BHYTPIIIHI CHCTEMHU
3a0e3MeYCHHS AKOCTI, MApPTHEPCTBO 3 MOCTaYaJIbHIUKAMU OCBITHIX
TEXHOJIOT1H, KyJbTypa iHHOBAIi, iIHCTUTYLiiHA AaBTOHOMIs,
MEXaHi3MH PO3MOALTY PECypCiB TOIIO

JIronceki

nudpoBa TPaMOTHICTh YYaCHUKIB OCBITHBOTO TPOLECY,
nefaroriyai nupoBi HABUYKH, TPOrPaMH HaBYaHHS BUUTEIIIB,
uudpoBe MHUCICHHS, 30aTHICTh BukopuctoByBatd IKT Tommo

Ilemaroriuni

SIKICTb pO3pOOKHU KypcCiB, MOJIEIi HAaBUYaHHSA, CTYICHTOOPI€EHTOBaHI
MiAXOAW O HAaBYAHHS, TIOpUIHI MOJENi HaBUYAHHS, Y3TOKEHICTh
MDK LUIAMY HaBYaHHSA Ta TEXHOJIOTISAMHU TOILLO

TIcuxonoriuni
1 TOBEIIHKOBI

CHpPUIHATA KOPUCHICTH Ta 3PYYHICTh BUKOPUCTAHHS, MOTHUBAIIIS
Ta 3aJIy4CHICTh, 3aJI0BOJICHHS BiJl OHJIAfiH-HABYAHHS, CTABICHHS
110 1HHOBaMLiH, omip 3MiHaM, HU(ppoBa BTOMA, TOBEIIHKOBI
HaMipH [IO0 BUKOPUCTAHHS TEXHOJIOTIN TOLIO

ComianpHo-
€KOHOMIYHI

noruT Ha IKT-HaBuYKM Ha PUHKY Tpalli, piBeHb EKOHOMIYHOTO
PO3BHTKY, IH(POBUI PO3PUB, TOCTYIHICTH [HTEpHETY,
nemorpadiuni GakTopH, comiagbHa HEPIBHICT, JOCTYI IO
MPUCTPOIB, TCHACHLIT 3aHATOCTI TOIIO

TTomiTuuni Ta
peryisTopHi

HaIllOHAJIBHI CTpaTerii HUQPOBOI OCBITH, MOJITHKA 1HTETrpamii
IKT, mpaBoBi pamMKH AJIsl OCBITH, IOMITHKA KiOepOe3mekH,
CTaHIAPTH aKpeAUTALl Ui OHJIAH-OCBITH, YTOAU PO
MDKHapOJHY CIIiBIIPALIIO

KynbrypHi

CTaBJICHHS /10 BIPOBAHKEHHS TEXHOJIOTIH, BIAKPUTICTD 110
iHHOBAIi#, 10Bipa 10 HU(PPOBUX CUCTEM, OCBITHI Tpaaulii,
BIIMIHHOCTI MK TOKOJIIHHAMH, UU(PPOBA KYJIbTypa, HIHHOCTI
IIOZI0 OCBITH TOIIO

®dinancosi

JIepKaBHI 1HBECTUII1 B HU(POBI3AIiI0 OCBITH, 3pOCTaHHSI
PUHKY OCBITHIX TeXHOJIOTiH, BapTicTh IKT-iHppacTpykTypH,
(hiHaHCYBaHHS HAaBUAHHS BHKJIAJaviB, HASBHICTh TPAHTIB Ta
MDKHapoIHOTO (hiHAHCYBaHHS, BUTPATH Ha 0OCIyrOByBaHHS Ta
OHOBJICHHSI, PEHTA0EIbHICTh 1HBECTHUIIIH TOIIO

Hoicepeno: cknaoeno asmopamu

[lizcymoBytoun,  cy4yacHi  HAayKOBi  JOCII/DKEHHSI ~ BKa3dylOThb  Ha
B3a€MOIIOB’ I3aHUI XapakTep X (aKTopiB, MO CBIAYUTH TPO Te, MO H(POBY
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TpaHc(opMalilo CIiJl PO3yMITH SK CHUCTEMHHUH Ipollec, a He SK JiHiiiHe
TEXHOJIOTIYHC OHOBJICHHS. [HCTUTYIIHMI TOTCHINA, JIIOIChKI pecypcH,
TEXHOJIOT1YHa 1H(PACTPYKTypa Ta IMOJITHYHI PaMKH B3a€MOIIIOTH, (POPMYIOUN
SIK MOMKITUBOCTI, TaK 1 0OMEKEHHS.

2. AnHamika ceiToBoro EdTech-puHky
Ta umudposisaLii ocBiTH

Cy4acHuil pO3BHTOK CBITOBOTO PHHKY OCBITHIX TEXHOJIOTIH JEMOHCTPYE
TpaHc(oOpMaIliF0  OCBITHIX  TIPOILIECIB, 3YMOBJICHY IIHPOKOMACIITA0OHHM
BrpoBapkeHHsIM KT, 3pocTaHHsIM iHBECTHIIH Ta PO3BUTKOM IEAArori4HUX
npaktuk. CeitoBuit EdTech-punok ouintorors nputmusno B 404 mupn USD
y 2026 p. Ta, 3a nporHo3amu, BiH focsirarume 580 mupx USD no 2030 p.
3 CYKYITHHM PiuHMM TeMIIOM 3poctanus 16,3%, mo Bigobpaxae 3pocrarouuii
IHCTUTYLIHHUN Ta CYCHIJIbHUI MONUT Ha HM(POBI OCBITHI pilleHHs. 3Ha4yHA
YacTKa IIbOTO 3POCTAHHS 30CEPE/PKeHa B KIIOYOBUX CEIMEHTAaX, TaKHX SK
CHUCTEMHU VIIPABIIIHHSI HABUAHHSIM, SKIi CTAHOBJISATH HAWOUIBIIMIA CETMEHT
puHKY 3 ob6csrom 28 miapx USD, Ta kopriopaTHBHE €JIEKTPOHHE HaBYaHHS,
ouinene B 42 mupxa USD, ne 1oMiHYIOTh HaBY4aHHS 3 JOTPUMaHHS BHMOT Ta
miJBUIIEHHs KBamidikanii podouoi cwim. BomHouac LI € HaiimuHaMigHINIO
ceporo po3UIMPEHHsI, CEPEAHBOPIYHI TEMIH 3POCTaHHS SIKOI IEPEBHUILYIOTh
40%, mo CBIMYMTH IPO Mepexija 10 MEepPCOHATI30BaHUX OCBITHIX CEPEIOBHIII,
10 0a3yrThCs Ha JaHuX>’.

KirogoBuM (akTopoM 3pocTaHHsI PUHKY € TIOOAILHUN HOMHUT Ha JIOCTYITHY
Ta aJalTHBHY OCBITY, SIKMH NPHCKOPHUB BIPOBA/KEHHS OHJIAWH- Ta TiOpUAHUX
Mopeneii HaBuaHHs. L TeHpeHiis Oyna mie OUTBIIC MiACHICHA MAaHICMIEIO
COVID-19, ska cranma KaTajmi3aTropoM JUisi IIMPOKOMAacHITaOHOIO IIPOLECy
UQpOBI3aIlil OCBITHIX CEPEIOBHUII MO0 BChOMY CBITY?®. SIK HACIIZOK, 3aKJIaan
OCBITH, TMiJNPHEMCTBA Ta OKpeMi KOpUCTyBaul Jefaji OUIbIe IHBECTYIOTh
y 1udpoBi OCBITHI pilicHHs, IO 3a0e3Me4yrOTh BiIAJICHUHA JOCTYII,
MIEPCOHAI3AIlI0 Ta MACIITA00BAHICTh.

OpHi€lo 3 BU3HAYQIBHUX XapaKTEPUCTUK PUHKY OCBITHIX TEXHOJIOTIH € HOTO
GaratocerMeHTHa cTpyKTypa (Tadu. 3), sika oXorutoe (opMalibHy, HeOpMaIbHY
Ta iHPOpPMaJIbHY OCBITY.

2% EDUCATION & EDTECH STATISTICS 2026. URL: https://searchlab.nl/en/statistics/education-
edtech-statistics-2026

27 EDUCATION & EDTECH STATISTICS 2026. URL: https://searchlab.nl/en/statistics/education-
edtech-statistics-2026

2 EdTech Statistics. URL: https://careertrainer.ai/en/reports/edtech-statistics/
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Tabmuus 3
CermMeHTH CBiTOBOI0 PHHKY OCBITHIiX TeXHOJIOTii

- ®opmar
Kpurepiii CermeHnTn P
JA0CTYIY
Monens po3ropTaHHsl | XMapHa Ta JIOKaJbHa BeO
Tun HaB4aHHS CHHXPOHHE Ta aCHHXPOHHE HAaBUYAHHSI BeO, MOOITHHUI
mkonu, 3BO, kopniopaTuBHe Ta BeO
CexTop

Jiep)KaBHE HABUYAHHS, 1H.

A3, 113, cuctemMu ynpaBiiHHS KIacoM,
CHCTEMH YIIPaBIiHHA JOKYMCHTaMH,
reiiMiikarisi, CHCTEMH YIPaBIiHHS
HaBYAHHSIM, CHCTEMH CITiBIpaIi

Tun CTYICHTIB, CUCTeMH iH(popMaLii Ta BeO, MOOITHbHUI
aJMIHICTPYBaHHS JaHUX CTYACHTIB,
CHCTEMH OITMTYBAaHHS CTYJICHTIB,
CHCTEMH MiJIFOTOBKHU JI0 TECTYBaHb,
KOHTEHT

KinueBuit koprcTyBau | KOpHOPATHBHUK Ta O0COOMCTHI BeO, MOOITHHUI

Iicepeno: oonosneno za

leorpadiunuii po3MoAiT PUHKY OCBITHIX TEXHOJIOTIH MiJKPECIIOE SIK
JIOMiHYBaHHs YCTaJCHHX DPHHKIB, TaK 1 3pOCTaluy BaXKJIHMBICTh KpaiH, IO
po3BUBaOTHCA (puc. 5). BimmoBimHO 10 MPOrHO3iB, MiBHIYHOAMEPUKAHCHKUI
EdTech-punok mMarume wacTky npubmusHo 34,5% B CBITOBHX JIOXOaX PHHKY,
30epirarouu CBOIO JIANPYIOUY HO3HUIII0 3aB kK tepenoBii IKT-inppactpykTypi
ta skicaomy IICJ/[*. Possutok 5G Ta 30iTbIICHHS JepKaBHO-TIPHBATHHUX
IHBECTHIIIH, MPUCKOPIOE BIPOBA/DKEHHSI 1HHOBAIIWHUX OCBITHIX pIillIEHb Ta
MojepHizaiifo ocBiTHIX cucreM y CIIIA ta Kanasmi.

KpiM TOro, pMHOK OCBITHIX TEXHOJOTIH B A3ilicbko-THX0OKEaHCHKOMY
perioni 3pocratuMe B cepeqHboMy Ha piBHI 12,9% y 2026-2025 pp., 1o
3yMOBJIeHO 30inbiieHHsM iHBecTuii B IKT Ta po3mmpenusm iHpacTpykTypu

»  Education Technology (EdTech) Market Size & Share, by Deployment Mode (Cloud-based,
On-premise); Learning Type; Sector; Type; End user — Global Supply & Demand Analysis, Growth
Forecasts, Statistical Report 2026-2035. URL: https://www.researchnester.com/reports/education-
technology-market/3403

30 Education Technology (EdTech) Market Size & Share, by Deployment Mode (Cloud-based,
On-premise); Learning Type; Sector; Type; End user — Global Supply & Demand Analysis, Growth
Forecasts, Statistical Report 2026-2035. URL: https://www.researchnester.com/reports/education-
technology-market/3403
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udpoBoi oceitu®'. TIpUCYTHICTP OCHOBHHX IPaBIIB PUHKY B TaKUX KpaiHaXx,
sk KHP, Inpnis, Snonis ta PecnyOmika Kopes, y moeaHaHHI 31 CHPUSTINBOIO
JICPI)KAaBHOIO TOJITHUKOIO, CIIPHUSE BIIPOBAPKEHHIO 1HHOBALIWHUX PILICHb JUIs
uudpoBoi OCBITH B ychoMy perioHi. BoqHouac, 3a mpormo3amu €Bponenchbkui
EdTech-punok 3aiiMarume Jpyry 3a BeIMYMHOI 4acTKy B cBiti y 2035 p.,
3aB/ISKHM IepeioBild HUQpoBizallil, 3p0OCTaHHIO PIBHS IPOHUKHEHHS [HTEepHETY Ta
OCBITHIM iHilliaTuBam 3a miaTpuMkn €C*. 3HaYHU MONKUT Ha TePCOHATI30BaH1
OCBITHI pillICHHS 1€ OiIbIIEe CTUMYITIOE PEriOHAJIBHUI PUHOK Ta BIPOBAIKEHHS
OHJIAMH-OCBITHIX TIAT()OpPM.

B [liBHiYHOAMEPUKAHCHKHUI perion
B Asiiicbko-TuxookeaHcbKkmii perion
B €pponeiicbKkuii perion

B Pemra cBiTy

Puc. 5. Perionasbni cermenTn cBitoBoro EdTech-punky y 2026 p.

Ilicepeno: nepexnadeno 3

Ha puc. 6 moka3aHo po3mozis KoMIaHii 3a cermenTamu riodansHoro EdTech-
puHKy Brpomosx 2020-2025 pp., 1m0 BKasye Ha CTPYKTYpHY CTaOiIbHICTb
3 JIMIIE TMOMIPHUMHU 3pYIICHHSMH MDK cermMeHtamu. HalOinbmi uacTku
NOCTIHHO Halie)KaTh CErMEHTaM MLIKUIBHOT OCBITH Ta MIATOTOBKU i PO3BUTKY
pobouoi cuim, sIKi pa3oM CTaHOBISATH OUIBLIY YacTHHY AiSJIBHOCTI B raiy3i
OCBITHIX TEXHOJOriid. Xoya CerMEHT WIKUIbHOI OCBiTH noMiHyBaB y 2020 p.
(45%), iioro wacTka 3MIHMJIACS, a CaMe JICIO 3MCHIIMIAcs Ta CTaduTi3yBagacs
Ha piBHI 0iu3bK0 37-39% y HACTYIHI POKH, 1[0 MOXKE CBIIYHUTH MPO BiHOCHE

3 Education Technology (EdTech) Market Size & Share, by Deployment Mode (Cloud-based,
On-premise); Learning Type; Sector; Type; End user — Global Supply & Demand Analysis, Growth
Forecasts, Statistical Report 2026-2035. URL: https://www.researchnester.com/reports/education-
technology-market/3403

32 Education Technology (EdTech) Market Size & Share, by Deployment Mode (Cloud-based,
On-premise); Learning Type; Sector; Type; End user — Global Supply & Demand Analysis, Growth
Forecasts, Statistical Report 2026-2035. URL: https://www.researchnester.com/reports/education-
technology-market/3403

3 EDUCATION & EDTECH STATISTICS 2026. URL: https://searchlab.nl/en/statistics/education-
edtech-statistics-2026
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HaCHYEHHsI Ta MePEepo3IOoAiT iHBECTULIHHUX npiopuTeTiB. HaromicTb, cerment
MJATOTOBKH Ta PO3BUTKY POOOYOI CHIIM IMOCTIHHO 3MIHIOETBHCS, JIEMOHCTPYE
noctynose 3pocranss 3 33% y 2020 p. o miky B 40% y 2022 p., nepi Hix
crabinmizyBarucs mpuoian3Ho Ha piBHI 35% y 2025 p. Lls rennenuis BijgoOpaxae
MOMUT Ha HaBYaHHS YIPOAOBXK YCHbOTO JKUTTS, MiJABUINEHHS KBauiQikaii,
nepexBastidikanii Ta y3roJpkeHHs 3 BUMOramMu puHKY mpaui. CerMeHT BHUIIOi
OCBiTH 30epirae mocTiiiHy dactky Omm3pko 19-21%, 1o cBiguuTH IpO
cTabisbHe, ajle MeHII AMHAMIYHEe 3pOCTaHHsI MOPIBHSHO 3 IHIIMMH CErMEHTaMH.
CerMeHT JOMIKIJIBHOT OCBITH IEMOHCTPY€E HE3HAYHY TEHJCHIIIO JI0 3pOCTaHHS,
30UIBIIMBIINCE 3 3-4% y nonepeaHi poku 10 6% y 2025 p., o0 CBIAYUTH PO
3pOCTaHHS IHTEPECY 1HBECTOPIB JIO0 TEXHOJOTi# 0a30BOi OCBITH.

3aranom, puc. 6 gemoHcTpye, nonpu po3sutok EdTech-punky y Binmosine
Ha n100anbHl IHBECTULIIMHI MOJEIl Ta TEXHOJIOIYHI TEHAECHIT, HOr0 OCHOBHA
CeKTOpalibHa CTPYKTypa 3aJIMIIAETHCS CTIMKOI. 3pocTaroda IOIYJISIpHICTh
pillIeHb KOPIIOPAaTMBHOTO HABYaHHS Ta CTIMKHH IOIMUT HA CHCTEMY OCBITH
BiJl JOUIKIJIbHOT JIAHKW JI0 TIOBHOI CEpEeIHbOI OCBITH IIAKPECIIOE MOABIHHUNA
aKIEHT sIK Ha 0a30Bii OCBITI, TaK 1 Ha Ge3mepepBHOMY NpodeciiiHOMY PO3BUTKY
B paMKax 100ajbHOI eKOCUCTEMH LU(PPOBOT OCBITH.

0% 20% 40% 60% 80% 100%
@ JlJomkiiibHA ocBiTa B [[IkinabHa ocBiTa
Buma ocsita O ITiaAroToBKa Ta pO3BUTOK MEPCOHATY

Puc. 6. CrpykrypHa nunamika cermeHTiB cBitoBoro EdTech-punky

Loicepeno: cxknaoeno 3a’

Ha pmc. 7 mpencraBneno perioHampHuHi posmnoxain EdTech-xommaniit 3a
cektopamMu y 2025 p., mo AEMOHCTPYE AK IIOOANBHY Y3TOMKEHICTh, TaK
1 TIOMITHY perioHanbpHYy cremiamizamito. CerMeHT MiArOTOBKH PO00dYO0l criH

32025 Global EdTech 1000. URL: https://www.holonig.com/notes/2025-global-edtech-1000
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0COOJIMBO MOMITHHH B TaKMX perionax, sk €spomna (45%), Ascrpaiis ta Hosa
3enannis (42%) ta IliBHiuHO-Banrilickkux kpainax (42%), 110 CBIJUUTH NP0
MIPSIMY Y3TOJDKEHICTh MK 1HHOBAIISIMA B OCBITHIX TEXHOJIOTISIX Ta CHCTEMaMu
HaBYaHHS, OPIEHTOBaHMMHM Ha npaiesnamryBanHs. Haromicts, CxigHa A3is
ta [liBneHHo-CxinHa A3is JAEMOHCTPYIOTh BHpaKCHE JOMIHYBaHHSI CErMEHTa
LIKUTBHOT OCBITH, MIJKPECIIOIOYN CTPATEeriuHMK aKIEeHT Ha MaciiTaOyBaHHI
0a30BHX OCBITHIX TEXHOJOTIH JUIs BEJIMKOIO KOHTHHICHTY y4HIB. AHAJIOTI4HO,
kpainn IliBnenHoi Adpuku (46%) ta IliBnennoi Asii (41%) neMOHCTPYIOTH
BHCOKY KOHIIGHTpAIlil0 B CETMEHTI HIKUIBHOI OCBITH, IO BifoOpakae poiib
OCBITHIX TEXHOJIOTIH y PO3LIMPEHH] 10CTyITy 10 0a30BOi OCBITH B perioHax, 1o
PO3BUBAIOTHCA.

@ JlomkineHa ocBita & [lIkireHa OCBiTa
Buuia ocsira B 1ixrotoBKa Ta pO3BHTOK IEPCOHAILY

yad yad
QC/ @

Puc. 7. Perionanbnuii po3nonin EdTech-komnaniii 3a cermenramu
JDoicepeno: cxknadeno za >

Ipumimka: AH3 — Aeécmpania ma Hoea 3enanodis, 5CIIA — bausvxuii Cxio ma
Iisniuna A¢puxa, HEB — Hopouuno-banmiiicoxa sicimka, [ICA — Iligoenno-Cxiona
Asia, CA — Cybcaxapcvka Appura

CerMeHT BHIIOi OCBITH JAEMOHCTPYE BIJHOCHO 30aJIaHCOBaHY, ajie MMOMIpPHY
YaCTKy B Pi3HUX perioHax, 3 BHUIIOI KOHIeHTpalieo B [liBHIUHIN Amepwuiri
(25%), IiBmennit A3ii (28%) Ta €Bpomi (22%), 1m0 BKa3ye Ha BaKIUBICTbH
nudposizamii BUImOI OCBITH B mHUX perioHax. CerMeHT JOMIKIIBHOI OCBITH

32025 Global EdTech 1000. URL: https://www.holoniq.com/notes/2025-global-edtech-1000
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3aJIMLIAETHCSl HAHMEHIIUM IHBECTUIIIHHUM TIPIOPUTETOM Y CBITI, X04a Jocsrae
nopiBHsIHO BUIIMX yactok y IliBaiyniii Amepuui (11%), Jlatuncbkiit Amepwuii,
[Tinenniit Adpuui ta Acrpanii Ta Hoiit 3enanaii (6nmzbko 8%).

Ha puc. 8 mokazano posnoxpin EdTech-kommaniii 3a  mepiomom
(GyHKIIOHYBaHHS Ha pUHKY. JloMiHyloya Ta IOCTIHHO 3pocTarodya YacTka
EdTech-xomnaniii HanexuTh Tepiogy 4-6 pOKIB, IO XapaKTEPU3Y€E MPOIEC
BHXOJy 32 MCXKI PaHHIX CTajaill (yHKIIOHYBaHHs Oi3HeCy Ta mepexony y ¢asy
MacuTabyBaHHs, KOHcoxdijgamii Ta puUHKOBOI Bamijgamii. BomHouac, dactka
Jy’)Ke€ MOJIOJIMX KOMITaHiid (MeHIIe 3 pOKiB) 3HAYHO 3HIIKYETHCS, 3MEHIIYIOUN
MIPUCYTHICTh CTapTalliB Ha PaHHIX CTaJisAX y KaTeropii HalWKpammx OCBITHIX
TEXHOJIOT1H (Il TEHJAEHMis BigoOpaXkae >KOPCTKILI I1HBECTHLIIHI YMOBH,
MIOCHJICHHSI PUHKOBOI KOHKYPEHIIT Ta BHIII 0ap’epu BXOMY).

100%
90%
80%
70%
60%
50%
40%
30%
20%

10%

0%

2020 2021 2022 2023 2024

B<3pokie [4-6 poxip E7-8 pokis 7-9 pokip  E9-10 pokis E10+ pokis

Puc. 8. Crpykrypa EdTech-kommnaniii 3a nepiogom ¢pyHKUiOHYBaHHS

Iicepeno: cknaoeno sa

CermeHTH cepeaHboi Ta mi3HbOI crafii (7-9 pokiB ta 9-10 pokiB)
JICMOHCTPYIOTh TOMIpHE 3pOCTaHHsi 3 uacoMm, ocobmuBo micis 2022 p.,
BiZIoOpa)<atoun TOCTYIOBHH Mepexia 10 3piaoi crajil po3BUTKY KOMIIaHIMH,
SIKI BUHIIUTM HA PUHOK I 4Yac MOIMEPEAHIX XBHIWIb HUGPOBOI TpaHCchopMaIrii.
Kpim Toro, yactka kommaHiii 3 mepiomoM podotu moHan 10 pokiB Bkaszye Ha
JOMIHYIOUHI BIUIMB TEXHOJIOTIYHHUX CTapTariB Ha cBitoBomy EdTech-punky.

Ha puc. 9 mpencrasieno perionanbuuii posnoain EdTech-kommaniii 3a
6i3Hec-Moneto y 2025 p. y po3pisi miaxomaiB «mpsiMo 10 crnoxusada» (D2C)

362025 Global EdTech 1000. URL: https://www.holoniq.com/notes/2025-global-edtech-1000
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Ta «Oi3Hec mis OizHecy» (B2B). Ha rmobansHOMY piBHI JIOMIHYIOTH MOJeli
D2C, To0T0 1151 pUHKY XapaKTepHa Opi€HTAllisl Ha KiHIIEBUX KOPHCTYBadyiB, Jie
CTyAEHTH 0e3110CepeHbO B3aEMOJIIIOTH 3 ITPOYKTAMHU Ta MOCIyraMu nuppoBoi
OCBITH.

100%
90%
80%
70%
60%
50%

#EB2B BD2C

Puc. 9. Crpykrypa EdTech-komnaniii 3a 6i3Hec-MoaenssMu
Icepeno: cknaoeno sa ¥’

Ipumimka: AH3 — Ascmpanis ma Hoea 3enanois, bCIIA — Bauszvkuii Cxio ma
Iisniuna A¢puxa, HEB — Hopouuno-banmiiicoxa sicimka, [ICA — Iligoenno-Cxiona
Asis, CA — Cybcaxapcvra Agppuka

OnHak J1aHi cBiYaTh Mpo CYTTEBI perioHabHI BIIMIHHOCTI, 1110 (POPMYIOTHCS
3aJ€KHO BiJ] 3pUIOCTI PHUHKY, IHCTHUTYLIHHOTO TIOMHTY Ta COIaJbHO-
exkoHOMiYHUX yMOB. Taki perionu, sk I[liBnenHa Asis, Cxinna Asis, [liBneHHO-
Cxigna Aszis ta [liBnenHa Adpuka, IEMOHCTPYIOTh BHPa)KEHE JIOMiHYBaHHS
mozxenedd D2C, ne macmraboBani riaTdopMHI pIillIeHHS, OpIEHTOBaHI Ha
OKpPEMUX 0Ci0, € OUTBIII KUTTE3ATHUMH, HIXK IHCTUTYIIHHO KEPOBAHI ITiTXOJIH.
To6to, B mux perionax EdTech-kommanii 4acTo KOMIIEHCYIOTH HpPOTAJIUHU
y (opmanbHuX cHcTeMax OCBITH, 0€3MOCEPEHBO 3aJ0BOJIBHSIIOYM MOTPEOU
YUHIB.

I wnaBmaku, Oinbmr 30anmancoBaHMd abo opieHToBaHnii Ha B2B
po3mofin crnocrepiraethcsi B ABctpamii Ta Hosiit 3enannii, I[liBHiuHO-
Bantiiicbkkomy perioHi Ta €Bpori, OCKUIBKM B KpalHax LUX PErioHIB iICHYIOTh
Jn00pe HalaroJUKeHi CHUCTEMH IHCTHTYLIHHOI OCBITH Ta BUINMH piBEHb
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IKT-indpacTpykTypH, 110 CIpHsS€ TIONUTY Ha KOPIOPATHBHI pILIEHHS,
BKJIIOYAIOYM CHCTEMH YIIPABJIiHHS HaBYaHHSIM, KOPIIOPAaTUBHI HaBYaJIbHI
warpopMu Ta IHCTUTYLIHHI nudposi mnociyru. [liBHIYHOAMEpUKAHCHKUN
PETiOH TaKOX JCMOHCTPYE BITHOCHO 30a1aHCOBAHY CTPYKTYDY, IO BiJ0Opakae
CHIBICHYBaHHS CWJIBHUX CIIOXKMBYMX DPUHKIB Ta MEPEJOBOIO BIPOBAKECHHS
MiANpUEMCTBAMH. Y TakuX perioHax, sk bnmspkuii Cxin, [liBHiuna Adpuka
ta JlarmHchbka AMepHKa, pO3NOJUI CBITYHUTH NPO TiOpHIHY OUHAMIKY, Je SIK
3pOCTaHHs, OPIEHTOBaHE Ha CIIOKMBAYiB, TaK 1 IHCTUTYILii{HE BIPOBA/KCHHS
CHPUSIIOTh PO3BUTKY PUHKY.

VY tabi. 4 BHOKpeMIIEHO perioHalbHI BigMiHHOCTI B 3pinocti EdTech-punky,
BIIPOBA/KCHHI TEXHOJIOTIH Ta MOTCHIIIAl PO3BUTKY.

Tabmuusa 4
Perionanbunii ananis ceirosoro EdTech-punky
. PiBenn
. YacrTka Kuouosi Temnu A
Perion TeXHOJIOTiYHOI
PHHKY | XapaKTepHCTHKH 3pocTaHHs . .
3pijocTi
3piia KOprnopaTuBHA
Ta aKaJeMiyHa cTabinbHe
IliBHiuHa iHppacTpyKTypa 3pOCTaHHS .
~35% bp "PyKTyDa, poct J BUCOKHI
Amepuka BHCOKHUH piBEHb HaHO1mbII
BrpoBakenHs LI/ | moxomu
XMapHHUX TEXHOJIOTil
CyBODI CTaHAAPTH TOMipHE
BIJIIOBIHOCTI, 3pOCTaHHS, .
N . BUCOKHIA-
€Bporma ~25% | 3MmimaHe HAaBYaHHSA | 3yMOBIICHE cepeniii
Ta cTabiIbHUN PeryIAATOPHUMHU P
MOOLTBHUH 3B 30K | (hakTOpamMu
o . . . | HAaRIIBU AT
Asilicbko- MOOUIBHICTb, BUCOKI c M ceneiit
o . ... | CyKyTHHH ITHI -
Tuxookeancobkuii | ~28% JlepKaBHI 1HBECTHUILI] y Y . P .
. piuHMI Temm BHCOKHH
perioH B LU(pPOBE HABYAHHS
3pOCTaHHSI
HOBa BUCOKUH
Brusekuit Cxin 12% iHppacTpyKTypa, MOTEHIIial, HU3bKHI-
~ 0 . [
Ta Adpuka YPAIOBI KaMIaHii MIBUIKE cepenHii
3 TUQPOBOI OCBITH | 3pOCTaHHSA
PO3BUTOK
IHPPACTPYKTypH HMHOK
JlaTuHcbka o (pactpyxTypH, P . .
AMepHKa ~8-9% | BIpOBa/KEHHS 3 IOTCHLIAIOM | cepenHiit
p MOOLTBHUX JUTS 3pOCTaHHS
TEXHOJIOT1H

Hoicepeno: cknaoeno asmopamu
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e omauM BakiuBuM BuMipoM po3BuTKy EdTech-punky € auBepcudikaris
TEXHOJIOTIYHUX pilleHb. Ekocucrema OCBITHIX TEXHOJIOTIH Bce wvacrimie
BKIIIOYA€, SIK TPaJULiHHI TUIAaTGOPMHU ENeKTPOHHOI OCBITH, TaK 1 IHepenoBi
texnonorii (I, awanmiTnky HaB4aHHS Ta IMEPCHUBHI IHCTPYMEHTH), SIKi
IiABUIIYIOTh €()EKTUBHICTh HaBUaHHS, 3a0€3II€UyI0YH IEPCOHAII30BaHI OCBITHI
TPAEKTOPii, IHTEPAKTUBHUI KOHTEHT Ta NPUHHATTS PIIICHb HA OCHOBI JIAHMX.
[TapasesbHO pPO3MIMPIOETHCS PUHOK THCTPYMEHTIB JIJIsl CTBOPEHHS Ta KEPYBaHHS
LU(GPOBUM KOHTEHTOM, IO BigoOpaxkae 3pocTarody norpedy y BUCOKOSKICHUX,
aJIaliTOBaHMX OCBITHIX Marepiajiax. Y Ta0l. 5 HaBeIeHO OCHOBHI TOBapHi
cermenTH Ha cBiToBoMy EdTech-puHKy, 110 103BOJISIE BU3HAYUTH IPIOPUTETH
UU(POBUX IHHOBAIIN Ha PI3HUX PIBHAX OCBITH.

Tabnuus 5
CermMeHTH OCBIiTHIX TeXHOJIOTiii 3a PIBHIMH OCBiTH

PiBeHb ocBiTH CermenTn

JOJATKU IS PO3BUTKY Ta HABYAHHS TUTHHH, (i3UYHI OCBITHI
JlomkinbHa OCBiTa | pecypcH, CHCTEMH YIPABIiHHS JOMIKIIEHOIO OCBITOIO,

(10) ToproBenbHi Malinanunku /O, cepicu 3 AOTIAAY 3a IiTHbMH
TOLIO

PEHETUTOPCTBO Ta JIONOMOTa 3 JOMAIIHIMH 3aBJIaHHIMH,
pilIeHHS A TiATPUMKH HaBYaHHS, OCBITHI MIKUTBHI
kinpHa ocBiTa | IIAaTGOPMH, CUCTEMH YIPaBIiHHS IIKOJOK, BUBYCHHS MOB 3a
LIKUTBHOO TPOTPaMOI0, IPUPOAHUYI HAyKU Ta 1HXKEHEpis 3a
HIKUIBHOIO MTPOrPaMol0, HABYAHHS JKUTTEBUM HaBHYKaM TOLLO

pimeHHs s HiHAHCYBaHHS OCBITH, CHCTEMH [UISl CYTPOBOILY
BCTYIHOI KaMIIaHii, CHCTEMH TMOIIYKY i KOHCYJIbTYBaHHS
abiTypi€HTIB, PILICHHS 3 CYMPOBOY aKaJIeMiuHOI AiSUIBHOCTI,
OCBITHI CE€pEeIOBHUINA, IHCTPYMEHTH JUTS JOCIIKEHb

i eKCIIEPIMEHTIB, ITiATOTOBKA Ta MiATPHUMKA HAyKOBOI Kap €pH,
CTa)XyBaHHS, IPOTPAMH 3 JOCTABICHHS HAyKOBOTO KOHTEHTY TOIIO

Buia ocsira

IaTOPMHU 3 HABYAHHS TEXHOJIOTiSM, OCBITHI MIarhopMu Ta

Po3zBuTox CHUCTEMH, iMiTaliliHe Ta iMEepCHBHE HAaBUYAHHS, IIAT(HOPMHU
1 HaBYaHHS KOPOTKHUX KypCiB, pillIeHHS 3 KOPHOPATUBHUM (piHAaHCYBaHHAM,
CHiBpOOITHHUKIB OyTKEMITH Ta MPUCKOPEHi MporpaMu, mpodeciiiHe BUBYCHHS

MOB, TIaT()OPMH 3 PO3BUTKY Kap’ €pH TOIIO

Iicepeno: cknadeno sa

Po3moaia cBig4MTh MPO T, MO0 CEKTOP AOIIKUIBHHX OCBITHIX TEXHOJIOTIH
MEPEBAXKHO 30CEPEDKCHHI Ha IU(PPOBUX J0JaTKaX Ta 0a30BOMY OCBITHBOMY
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koHTeHTI. CeKTOp WIKIJIbHOT OCBITH CKOHLEHTPOBAHWUH Ha TEXHOJOTIYHUX
pIIICHHSX 3 HaJaBaHHS OCBITHHOTO KOHTEHTY, NOCIyrax MiATPUMKH Y4YHIB Ta
cucreMax U(POBOTo yNpaBIiHHS, 3 0OCOOIMBUM aKI[EHTOM Ha IepCOHali30BaH1
PpIlLICHHS /TSl HABYaHHSI Ta PEIeTUTOPCTBA. B cexTopi BUIIOT OCBITH JTIOMIHYIOTh
TEXHOJIOTIYHI PpIlIeHHs 31 CIPOIIEHHS JOCTYIY 1O OCBITHBOTO KOHTEHTY,
cepgicax 3 iHpOpMaLi{HOT MATPUMKH 3700yBadiB BUIIOT OCBITH Ta Kap’€pHOTO
PO3BUTKY, IHCTpyMEHTaX LH(GPOBOTO OCBITHBOTO Ta  JIOCIIHHIIBKOTO
cepenoBuina. B cexTopi HaBYaHHS Ta PO3BUTKY CIIBPOOITHHKIB MEPEBAXKAIOTh
TexHoJIor1uH1 pimeHHst 3 HaByaHHs |KT-HaBuukam, moneni HaB4aHHsS Ha Oasi
ru1atropM Ta iMEepCHBHE HaBYaHHS.

CrioxuBuiii  moexinni Ha EdTech-punky XxapakTepHuil BHCOKHI
piBEHb MPUIHATTA Ta aKTHBHOIO BHKOPUCTAaHHS IU(PPOBUX OCBITHIX
IHCTPYMEHTIB, SIKi HIMPOKO CHPHUIMAIOThCS SK Taki, 110 IOKPAIIyIOTh
aKaZieMiuHy YCIINIHICTh, 3allyd4eHicTh Ta cmiBmpaito. Hampuxman, 73%
CTYIEHTIB MOBIAOMJIAIOTH IPO MOKPALICHHS aKaJeMiYHUX pe3yJbTaTiB
3aBISKA MU(POBUM TEXHOJIOTIAM, TOII sIK 68% BiA3HAYAIOTH MOKPAICHHS
caiBnpani’®. BogHouac, ynogo0anHs B HABYaHHI 3MIIIYIOTHCS B OiK OiibIn
IHTEepakTUBHUX (opmariB, npudomy 67% CTYASHTIB-3yMepiB BiIJAIOTh
repeBary eMIIPUYHMM IiJX0JlaM «HaBYaHHsS Yepe3 MNpakTHKy», a 52%
BIIJAIOTH IiepeBary riopuIHUM MOZECISIM, [IO MOEHYIOTh OHJIaiH-HAaBYaHHS
Ta OYHE HaB4YaHHS (10 CBIIYUTH NpPO Te, 110 MAHOyTHE OCBITH HOJsATae
B 3MimaHux Qopmarax, sKi MOEAHYIOTh mepeBarn 000X MeToniB)*.
CuHXpOHHE OHJIAiH-HaBUaHHS 3a0e3nedye BUIIMKH pPiBEHb 3aJy4eHOCTI
MOPIBHSIHO 3 CYTO aCHMHXPOHHHMMHM ITiJIXOJJaMH, OCOOJHMBO Cepe] JOPOCIHX
VUYHIB, 3aBISKH HasIBHOCTI B3a€MOJII1 B peaIbHOMY Yaci Ta CTPYKTYpPOBAHOTO
HaB4aJbHOro cepenoBuina. Jlo OCHOBHUX (axkTOpiB BIUIMBY Ha BHOIp
CTYJCHTAMH OHJIallH-HABYaHHS HaJeKaTh':

- icHyroul ocobucTi 3000B’s3aHHsS (Hampukian, podora Ta ciMelHi
000B’sI3KH);

- BIZICYTHICTh aJBTEPHATHBHUX CHOCOOIB HaBYaHHS Uil 0OpaHOi raiysi
3HaHb;

- pemyTaiis OCBITHbOI YCTaHOBH, CTHMYJIM YW TapTHEPCHKI BIJHOCHHU
3 poOOTOMABISIMH;

- maugemis COVID-19 (yactka nporo (Gakropy IEMOHCTPY€E MMOCTYIIOBE
3HIKEHHS).

3 EdTech Statistics. URL: https://careertrainer.ai/en/reports/edtech-statistics/
4 EdTech Statistics. URL: https://careertrainer.ai/en/reports/edtech-statistics/

4 Most common reasons for choosing online versus on-campus learning options according to online
students in the United States in 2023 and 2024. URL: https://www.statista.com/statistics/731089/reasons-
why-students-chose-online-versus-on-campus-degree-programs/
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3 TOYKHM 30py 3aJy4eHHs KOPHUCTYBadiB Ta IENaroriyHoi epeKTUBHOCTI,
uupoBi TEXHONOTIT JeAani Oifbllic BH3HAKOTHCS KPUTHYHO BaXKIUBUMHU
(axTopamMu MOKpaIlleHHs pe3yJbTariB HaBuaHHs. Harpukian, 72% BukianadiB
MOBIJOMJISIFOTE TIPO TOKPAIIEHHS 3aJy4eHHs YYHIB 3aBJISKH BHKOPHCTaHHIO
nU(pPOBUX IHCTPYMEHTIB, TOJI SIK METOIU TeiMi(iKaIlil CIPUSIOTH 301IbIIICHHIO
piBHSI 3aBeplIeHHS KypciB Ha 34% Ta MOKpAILEHHIO 3aliaM’siITOBYBaHHSI 3HAHb
Ha 22%*. llIBuaKe MOIIMPCHHS BiICOHABYAHHS, sKC 3apa3 CTAaHOBUTH 42%
YCHOTO CIIOKMBAaHHS LIM(PPOBOTO KOHTEHTY, JIOAATKOBO BKa3ye Ha Iepexif 10
OB IHTEPAKTHBHUX Ta MYJIBTHMOAAIBHUX (hopMariB HaByaHHs. JlonaTrkoBo,
BITPOBA/PKEHHS Takux muiardopmM, sik Google Classroom, SIKHM KOPHCTYIOTHCS
roHax 150 MuiH y4HIB y BCbOMY CBITI, IIIKPECIIOE HOPMaIi3allil0 eKOCHCTEM
uQpoBoi OCBITH, OCOOINBO B CETMEHTI IIKIIBHOI OCBITH, SIKUH caM 1o coOi
CTaHOBUTH NMpUOIN3HO 34% CBITOBOTO PUHKY OCBITHIX TEXHOJIOTIH Ta IIBHJIKO
PO3IIUPIOETHCS B KpaiHax, 0 PO3BHBAIOTHCS ™.

Jlo OCHOBHMX TIepeBar BHUKOPUCTAHHS OCBITHIX TEXHOJOIIH BiJHOCSTH
camocTtiiHe HaB4yaHHS (63% pECHOHJEHTIB), 3aXOAW 3 PO3UIMPEHHS Ta
30arayeHHs 3HaHb (56%) Ta OCBITHI IHCTPYMEHTH, OPI€HTOBaHI Ha JOCTYIHICTh
(53%), mo minkpecmtoe pons IKT y mepconamizamii Ta iHKIHO3MBHOCTI.
[lomipHuii BIUIMB OCBITHIX TEXHOJOTIH TIOB’S3aHUH 3 HABYaHHSIM uepe3
Iurepuer (42%), Toni sk po3wupeHi nporo3uuii KypciB (27%) Ta NOBHICTIO
onnaiin-HaBuaHHs (13%) mMatoTh 0OMeKeHu BIuMB. BipTyanbHa Ta onoBHeHa
peanbHICTb (6%) Hapasi € HalMEHI MOMYJIIPHUMH, 1110 CBIIYMTH MPO IX PAHHIO
CTaJlit0 BIPOBAJPKCHHS B OCBITHIN MPOIIEC.

Kpim ToOro, 3arajbHuil piBeHb 3ayueHHs Ta 3aJOBOJICHHS KOPHCTYBauiB
UUGpPOBUMH OCBITHIMH IuIaTOpMaMM HEYyXHIBHO 3pOCTa€, IO BioOpaxkae
TIOKPAIEHHS SKOCTI Iu1aT(opM, 3pydHOCT] BUKOPUCTAHHS Ta HaJJaHHS KOHTCHTY
(puc. 10). Tomy Bix OCBITHIX 3aKjaJiB OYIKYEThCS IOCTiIHHA IHTErparis
Nepe/IOBUX TEXHOJIOTIH y CBOIO MENAroriyHy IpakTUKY, 00 BigMOBiiaTH
3pOCTAIOYMM OYiKYBaHHSIM Y4YHIB.

CTyneHTH TOKJIa[aloThCsl Ha PI3HOMAHITHI HUQPOBI KaHaIM Mija yac
MOIIYKY OCBITHIX HporpaM, Ji¢ OCHOBHMMH JUKepenamu iHpopmarii
e «Google» (68%) Tta BeOcaiitm ocBiTHIX 3aknaniB (52%). Ilmardopmu
couianbHUX Mepex, Bkiouatoun TikTok, Instagram Ta YouTube (47%), cramu
BaXXJIMBUMH IHCTPYMEHTAMHU IOIIYKY iH(opMmalii, 0codiIMBO cepe/; MOIOAIINX

“  EDUCATION & EDTECH STATISTICS 2026. URL: https://searchlab.nl/en/statistics/education-
edtech-statistics-2026

#  EDUCATION & EDTECH STATISTICS 2026. URL: https://searchlab.nl/en/statistics/education-
edtech-statistics-2026

4 Classroom of the Future Report 2023. URL: https://www.clever.com/wp-content/uploads/2023/08/
CLEVER _CLASSROOM_OF THE FUTURE REPORT 2023.pdf
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YUHIB, TOAI SK uiathopmu Juis BiArykis (34%) BigirparoTh BHpIIIAIbHY POJIb
y GopMyBaHHI CIPUHHATTS pernyTauii ocBiTHROrO 3aknany®. /1o toro x, 22%
CTYJICHTIB BUKOPHCTOBYIOTH 4ar-00TH 31 mty4HuM iHTenekToMm (ChatGPT Ta
Gemini), 110 CBIYUTH NPO HOTO IIBUAKY IHTErpalil0 B IPOLECH MPUHHATTS
pitens*®.
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Puc. 10. Haii6inbmi niaargopmu 3a KibKicTI0O KOpUCTYBaYiB, MJIH

Iicepeno: cknaoeno za ¥

[IpocrexyroTbest W YITKI 3aKOHOMIPHOCTI B CTPYKTYpl BIIPOBAKEHHS
Wi BUKOPHUCTaHHS Pi3HUX 1HCTpyMeHTIB Ha ocHoBi LI Bukiajauamu B OCBITHIX
3akmamax .

- HaWOUIBII MOLIMPEHOI Kareropieto € ocBitHi irpu Ha 6aszi I (51%
PECIIOH/ICHTIB), WO CBIJUUTH IPO CHJIBHUHA aKIEHT Ha IHTEPAKTUBHUX Ta
OpIEHTOBAHUX Ha 3AJIy4YECHHS MIJIX0aX /10 HAaBYAHHS;

- BHUCOKMI pIBEHb BIIPOBA/UKEHHSI aJalTHBHUX OCBITHIX I1aTGopM
(43%) Ta aBTOMAaTH30BaHUX CHCTEM OILIIHIOBAHHS Ta 3BOPOTHOIO 3B 513Ky (41%)
BiOOpakae mepexii 10 MePCOHATI30BaHUX METO/IB HABYaHHS Ta (PeKTUBHOCTI
MPOIECIB OI[IHIOBAHHS, OCKUIBKM III TEXHOJOIil O3BOJISIOTH BHUKJIagadam
aJIanTyBaTy KOHTEHT 0 IHANBI1yajbHUX MOTPEO Y4YHIB, OJHOYACHO 3MEHILYIOUH
aJIMIHICTPAaTHBHE HABAHTAXKCHHS, [TOB’SI3aHE 3 OLIHIOBAHHSIM;

- BIOPOBA/DKCHHsI YaT-00TIB uisi MIATPUMKH cTyaeHTiB  (35%) Ta
IHTeNIeKTyallbHUX cucTeM pernetutopeTBa (29%), ToOTO iHTerpamis LI s

4 EDUCATION & EDTECH STATISTICS 2026. URL: https://searchlab.nl/en/statistics/education-
edtech-statistics-2026
4 EDUCATION & EDTECH STATISTICS 2026. URL: https://searchlab.nl/en/statistics/education-
edtech-statistics-2026
4 EDUCATION & EDTECH STATISTICS 2026. URL: https://searchlab.nl/en/statistics/education-
edtech-statistics-2026

4 Artificial Intelligence In Education: Teachers’ Opinions On Al In The Classroom. URL: https:/
www.forbes.com/advisor/education/it-and-tech/artificial-intelligence-in-school/
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HaJIaHHS JIOTIOMOTH B PEXMMI PEalbHOTO Yacy Ta IHIUBIIyalbHOI akaJaeMidHOi
MATPUMKH.

[IpumiTHO, IO JWIIE HEBEJIMKAa YAaCTHHA PECHOHJEHTIB IMOBIJOMMIA IIPO
BIJICYTHICTB JToCBiny BHKOpHcTaHHs iHcTpymeHTiB LI (6%), mo cBiguuTh 1mpo
JIOCTaTHi# piBEeHb HOTrO 3aCTOCYBAaHHS B OCBITHHOMY cepenoBHMIi®. 3aramom,
BripoBapkeHHs 111 B OCBiTI B OCHOBHOMY 30CEpE/PKEHO HABKOJIO 3aJy4eHHS,
nepcoHasi3amii Ta aBTroMarusaiii, 3 4YiTKOI TEHJCHIIEI0 J0 BIIPOBAPKCHHS
IHTEJIEKTYaJIbHUX TEXHOJIOTIH SIK y IpOLIECH BHKIAJAHHSA, TaK 1 y OCBiTHI
IIPOLIECH.

J10 OCHOBHHMX IeJJaroTi4YHNX Ta CUCTEeMHHX pHu3HKiB iHTerpauii LI B ocBiTHE
CepeIOBHIIIE, OCBITSHU BH/IUTHIN HACTYIHI pooiemu’’:

- akajgeMivyHa HEIOOPOUCCHICTh Ta MHTAHHS BaJiTHOCTI OI[IHFOBAHHS
pe3ynbrariB HaB4aHHsS (OCKUIBKM TEHEPaTHBHI CHCTEMH 3JIaTHI CTBOPIOBATH
3B’SI3HUM Ta KOHTEKCTYaJbHO DPEJIEBAHTHHH TEKCT, THM CaMHUM J03BOJISIOUN
CTyA€HTaM OOXOIUTH TPAAWLIHHI MPOLIECH HABYAHHS);

- 3HWDKCHHS JIIOJICHKOI B3a€MOJIl B HaBYaHHI, IO MOTEHIIHHO BIUIMBAE
Ha PO3BUTOK KPUTUYHOTO MUCJICHHS, KOMYHIKaTHBHIX HABUYOK Ta EMOLIITHOTO
IHTEJIEKTY — EJIEMEHTIB, SIKI BA)KKO BIITBOPUTH 32 JOIIOMOTOI0 aBTOMAaTH30BaHUX
cucteM (WO IJIKPECIIOE YMOBHY CYINEPEYHICTh MIDXK TEXHOJOTTYHOIO
e(PeKTUBHICTIO Ta COIIaJIBHOIO IPHPOIOIO0 OCBITH);

- KoH(QiIeHUiHHICTH Ta Oe3leKa JaHWX, a TaKOX JOTPUMAHHS €TUYHHX
CTaH/apTiB Ta HOPMAaTHBHO-IIPAaBOBUX 0a3;

- CKOpPOYCHHS POOOYMX MICIIb JIJIsl BUUTECIIB;

- HepiBHHI fgoctym g0 pecypci I (110 miakpeciitoe pu3rK 3aroCcTpeHHs
HasiBHOI ~OCBITHBOI HEpIBHOCTI uepe3 BIAMIHHOCTI Yy TEXHOJOIIYHIN
iHppacTpyKTypi Ta 1nppoBii rPaMOTHOCTI);

- aBTOMaru3allis Py4YHUX 3aB/aHb.

HesBakatroun Ha BCi TO3UTHUBHI TEHJICHLII, CTPYKTypHI mpoOiemMu
3anumiaoThes. EdexTuBHICTH MacmTaOHuUX (OopMariB  BiPUTOrO OHJIAMH-
HaByaHHs (aHI1. «Massive Open Online Courses») oOMekeHa HU3bKUM piBHEM
3aBeplIeHHs HaBYaHHs (dacto Hk4ue 15-20%), 1 e 31% y4HIB BiauyBaroTh
cebe HAICKHUM YHHOM MiATOTOBICHUMHU [0 MailOyTHHOrO Ha PHHKY mparti®’.
Lle cBimuMTH NpPO PO3PUB MK OCBITHIMH NOCIyraMyd Ta IOTpeOaMH PUHKY
npani. BomHouac 3pocrae momuT Ha IEpcOHANi30BaHI HaBYAIBHI pilICHHS,
mnpo mo cBigunTh 30% 3pocTaHHA KUIBKOCTI MikpoakpeauTauid ta 10-20%

¥ Artificial Intelligence In Education: Teachers’ Opinions On Al In The Classroom. URL: https://
www.forbes.com/advisor/education/it-and-tech/artificial-intelligence-in-school/

0 Artificial Intelligence In Education: Teachers’ Opinions On Al In The Classroom. URL: https:/
www.forbes.com/advisor/education/it-and-tech/artificial-intelligence-in-school/

S EdTech Statistics. URL: https://careertrainer.ai/en/reports/edtech-statistics/
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MOKPAICHHS. DIBHS YTPUMAaHHS CTYACHTIB 3aBSIKM aJallTHBHUM OCBITHIM
riargopmam. 3arajnoM, i TEHICHLIT MiIKPECIIOITh K TpaHchopMaliiHun
MOTCHI[Ia]l OCBITHIX TEXHOJOTiH, Tak 1 HEOOXimHICTH OLIbII e()EKTUBHHX,
OpIEHTOBAHUX Ha Pe3yJIbTaT Mojelield HU(PPOBOT OCBITH.

He MeHII KpUTHYHNM € NUTaHHS HU(POBOi KOMIIETEHTHOCTI Cepell OCBITSH.
Hes3Bakaroun Ha IIBHJAKE BIIPOBA/UKEHHS NEPEIOBUX TEXHOJIOTIH, 3Ha4YHa
YaCTHHA OCBITSH ITOBIIOMIISIE ITPO HEIOCTATHIO IiJITOTOBJIEHICTD 710 €(pEeKTHBHOTO
BUKOPUCTAHHS IIMX IHCTpyMeHTiB. Lleil po3puB MDK TEXHOJIOTIYHUMHU
MOXKJIMBOCTSIMH Ta TOTOBHICTIO KOPHCTYBa4iB € OCHOBHOIO IIE€PEIIKOIOI0 JUIsl
YCIIIIHOTO BIIPOBA/PKEHHSI HU(PPOBUX CTpaTerii, MiJKPECIIOIYN BayKJIMBICTh
po¢eCiiHOr0 PO3BHUTKY, HABYAJILHUX IPOrpaM Ta MEXaHi3MIB IHCTHTYIIAHOL
MATPUMKH JUIsS 3a0€3MeUeHHs] TOBHOI'O BUKOPHUCTAHHS OCBITAHAMU HU(POBUX
IHHOBALIi .

[HBecTHLINHA aKTUBHICTh TAKOXK BIJIrpa€e BUPIMIAIBHY pojib Y (popMyBaHHI
JMHAMIKM PUHKY OCBITHIX TexHoiorid. Ha puc. 11 mnokazaHo auHamiky
miobansHoro (inancyBanHs ocBiTHIX TexHosorii (EdTech), mo ninkpeciroe sik
JIOBI'OCTPOKOBI TEHCHIIIT 3pOCTaHHsI, TaK 1 HEIIOJaBHi CTPYKTYPHI KOPUTYBaHHS
IHBECTULIHHHUX MOTOKIB y PI3HUX perioHax.

[Iporsirom mepiomy 2010-2021 pp. puHOK mepexuB a3y MIBHIKOTO
3pOCTaHHs, NPU LbOMY 3arajibHUid oOcCsr (iHaHCYyBaHHsS 3piCc 3 HE3HAYHOTO
piBHs 1o miky, mo nepesunmB 20 mapx USD y 2021 p. Le#t creck Oys
3YMOBJICHUI TIpuCKOpeHow mudposizamiero mig dvac manmemii COVID-19,
sIKa TOCWJIMJIA TIONUT Ha DIMICHHS /JJIsl OHJIAMH-HAaBYaHHS Ta KarajiizyBaja
MacuITaOHUI NPUILIMB BEHYYPHOTO Karitaiy. Y perionansHomMy Macitadi KHP
ta CIA nominyBanu 3a CyKynmHHMH oOcsiramu (iHaHCYBaHHS, 38 HUMH HIILIN
PHUHKH, [0 PO3BUBAIOTHCS, TA PO3BHHEHI PErioHH, M0 BijoOpakae reorpadiaao
JMBEpCU(IKOBAHUI 1HBECTULIIIHUI TaHmadT.

[Ipore, B mepiog micast 2021 p. ans pUHKY XapakTepHE BHUpaKeHE
CKOPOYEHHSI, NpHU [bOMY II00ajbHe (DiHAHCYBAHHS PI3KO CKOPOTHIIOCS Yy
2022-2023 pp., mepur HiXK cTabiii3yBaTHCs Ha MOPIBHSHO HIDKYMX PIBHSIX Y
2024-2025 pp. He3Baxkaroun Ha 11e 3HWKEHHS 3arajIbHUX 00CsTiB (piHaHCYBaHHS,
sIKICHa CTPYKTypa IHBECTHIIHHOI aKTUBHOCTI 3ajiMIlaiacs CTiiKoro. 30Kpema,
aKTHUBHICTB y cdepi 3murTiB Ta normmHanb (M&A), sika ckiaya TpHOIU3HO
360 yroa, CBITYUTH PO CTIHKY CTpaTeriuHy KOHCOJIIAI0 B CEKTOPi, 0COOIUBO
B cdepax, nos’szanux 3 IKT-iHdpacTpykTyporo, cucteMamMu HaBYaHHS Ta
pllIeHHSAMM Ul TiABUINEHHS KBamiikamii, Mo BiANOBIZaIOTH NOTpedaM
poGoTu*2,

2 2025 Global EdTech 1000. URL: https://www.holonig.com/notes/2025-global-edtech-1000
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Iicepeno: nepexnaoeno 3

BUCHOBKWN

Hudposa TtpaHchopMmallisi OCBITH € CKJIAAHAM Ta OaraTrOBUMIPHUM
MPOIECOM, [0 3YMOBJICHHI B3AEMOIIEI0 TEXHOJIOTIYHUX, CKOHOMIYHHX,
colianbHUX Ta IHCcTUTYHiHHMX (akTopiB. Kpim Toro, nm¢posizamis ocBiTH
nepeabavae He nuire BrnpoBapkeHHs IKT, ame # miuOOKi 3MiHH B OCBITHIX
rapajinrMax, MexaHi3mMax yIpaBJliHHS Ta MPaKTHKaX HaBYaHHS.

CBITOBOMY pHHKY OCBITHIX TEXHOJIOT1Hl XapakTepHa BiJHOCHO
cTabiibHAa CEKTOpalibHA CTPYKTYypa, BOJHOYAC perioHajbHI BIJIMIHHOCTI
dbopmyroTbest  gaemorpadiyHumMu  QakTopaMu, PIiBHEM ~ €KOHOMIYHOTO
PO3BUTKY Ta MOJITHUYHUMHU MpiopureTaMu. HallOiinbin AuHaMIYHII PO3BUTOK
croctepiraerbest y cepax III, amanTUBHOrO HaBYaHHS, XMAaPHUX PIllICHb
i KOPIIOPaTHMBHOTO HABYAHHS, 10 CBIAYUTH MPO 3MIIICHHS AKIICHTIB Bij
TPAIUIIAHOT OCBITH 10 OE3IEPEePBHOIO PO3BUTKY KOMIIETCHII#. Po3BHHEHI
perioHu, sK [paBWJIO, HAroJOUIYIOTh Ha IiABHINEHHI KBajidikamii
po0ouoi cuiiM Ta HaBYaHHI NPOTSITOM YChOTO KHTTS, TOJI SIK PEriOHH, IO
PO3BUBAIOTHCS, HAIAIOTh IPIOPUTET IIKUIBHINM OCBITI AJIsl BUPIILIEHHS ITUTaHb
JOCTYIMHOCTI Ta MacmTaboBaHocTi. 3pocraroua koHueHtpaiis EdTech-
KOMITaHil cepesiHboi cTajlii pO3BUTKY CBIIYUTH MPO TE, IO CBITOBHI PHHOK
OCBITHIX TEXHOJIOTIH BCcTymae y a3y crabimizamii, ae MaciTaboBaHICTh,
omepailiiiHa ¢()eKTUBHICTh Ta CTaJC 3POCTAHHS CTAIOTh BAXJIUBIIIMMH, HIXK
LIBUJKUH BXiJ Ta €KCIIEPUMEHTH.

3 2026 Global Education Outlook. URL: https://www.holoniq.com/notes/2026-global-education-
outlook
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[ToBeninka KOpUCTYBauiB Ha PUHKY OCBITHIX TEXHOJIOTIH XapaKTepU3yeThCs
BHCOKUM DPIBHEM HPUHHATTS HU(PPOBHUX TEXHOJOIIH, EPEXOIOM 10 aKTHBHOTO
Ta [EPCOHAJII30BAHOTO HABYAHHS, pO3IIUPEHHSM HABYaHHS IPOTSATOM
YCBOTO KUTTS Ta 3POCTAIOUOI0 BAXKIIMBICTIO AJalTUBHUX OCBITHIX MOJEJCH.
Boxnouac, npoGnemu, 1moB’si3aHi i3 3aJydeHHSM Y4YHIB, 3aBEpIICHHSIM KypCiB
Ta y3TrOJDKEHHSIM 3 NOTpedaMM PUHKY Hpalli, BUCBITIIOIOTH KIFOYOBI HANPSIMKU
JUISL TIO/IJTBIIIOTO PO3BUTKY

VYeminiHa iHTErpaiis OCBITHIX TEXHOJOTIH 3alie)kaTHME HE JIMIIE BiJ
TEXHOJIOTIYHOIO TPOTrpecy, a W BiJ PO3POOKU HAMINHOI MONITHKH, CTUYHUX
peKOMeHJIalid Ta IMeAaroriyHuX paMoOK, IO BHPIIIYIOTh Taly3€Bl BHKIHMKH
1 pU3UKU.

AHOTALLIA

JlocitipKeHHsT cUcTeMaTH3y€e TeOPETHUHI OCHOBH IM(POBOI TpaHchopmarii
OCBITH Ta JOCITI/DKYyE CTPYKTYPHY JMHaMiKy CBITOBOIO PHHKY OCBITHIX
TexHosori. IIpoBeneHO KPUTHYHUKM OIS HAyKOBOI JIiTepaTrypu Ta
MDKHapOJAHUX MOJNITHYHHX paMok (30kpema, marepianie IOHECKO), o0
3’SCyBaTH CYTHICTh LU(GPOBOI OCBITH Ta BH3HAYUTH OCHOBHI TCOPECTHUYHI
Ta IHCTUTYUINHI migxomu 10 1i iHTepmperamnii. OcoOiuMBY yBary MNpHIUICHO
PO3BUTKY IM(POBOI OCBITH SK 0araTOBHMIPHOTO SIBHINA, IO OXOILTIE
TEXHOJIOTIUHI, IMEJaroriyHi Ta COIaJbHO-CKOHOMIUHI BHMIpH. Y3arajibHCHO
Ta BUOKPEMJICHO KJIFOYOBI IpynH (akTopiB BILIMBY Ha HHU(POBi3alii0 OCBITH,
BPaxOBYIOYHM TEXHOJOIIYHI, IHCTHTYIiiHI, €KOHOMIUHI Ta iH. JETEpPMiHAHTH.
3anpornoHoBaHo (YHKIIOHAJIBHY THII3alil0 LUPPOBUX OCBITHIX ILIaT(GopMm.
HaBeneHo mOpIBHSUIBHMM —aHali3 CErMEHTIB CBITOBOIO PHHKY OCBITHIX
TEXHOJIOT1H, BPaxOBYIOYM JIOUIKUIBHY OCBITY, LIKUIBHY OCBITY, BHILY OCBITY
Ta KOPIOpPAaTHBHE HAaBYaHHS. Y JOCIHIDKEHHI TaKOX PO3IVISHYTO 1HBECTHIIHHI
TEHJICHII1, aKTUBHICTh BeHUYypHOro Kamitaysy Ta posnoain EdTech-xommnaniid
3a CEeKTOpamu, mepiogoM (PYHKIIOHYBaHHsS Ha PUHKY Ta Oi3Hec-moxessimu. J{o
MIEPCIIEKTUBHUX HANpsMIB MailOyTHIX JOCHIPKeHb MOXKHA BIJHECTH IHMTaHHS
KibepOe3neku OCBITHIX IM(POBUX CePeIOBUIL i IIIaT(GOPM, OIIIHIOBAHHS BILIUBY
LI Ha pe3yabrard HaB4aHHs, aHai3 eeKTHBHOCTI HU(pPOBi3alii 0CBITHHOrO
MPOLIECY Ta BUBYCHHS PEriOHAIBHHUX JMCIPONOPLINH B OCBITHIX MOJENSAX Ta
UQpOBIi MOBEIIHII YYaCHUKIB OCBITHBOTO IIPOLIECY.
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CHAPTER 3

TEAM INTERACTION AS A COMPONENT
OF MODERNIZING THE PROFESSIONAL TRAINING
OF THE PRE-SERVICE COMPUTER SCIENCE TEACHER

Yurchenko A. O., Semenikhina O. V.
DOl https://doi.org/10.30525/978-9934-26-696-6-3

INTRODUCTION

The digital transformation of education in recent years has substantially
changed how the content and organisation of teacher professional training
are understood. This is not only about the wider use of platforms, services,
cloud environments, electronic resources, or communication tools. The deeper
changes concern the very logic of pedagogical activity, the ways in which
professional interaction is organised, the structure of responsibility, the forms of
collective problem-solving, and the teacher’s role in a digitally rich educational
environment. In this situation, the professional training of pre-service computer
science teachers can no longer be limited to the development of instrumental
skills related to the use of particular programs, services, or programming
languages. It requires a more integrated approach that takes into account
the ability to act in networked communication, to create digital products
collectively, to design educational solutions jointly, to coordinate team actions,
and to facilitate interaction in the digital space.

For the training of pre-service computer science teachers, this issue is
especially pronounced. Computer science education has historically been linked
to technology, algorithmisation, computational thinking, modelling, digital
content, and work with information systems. However, the contemporary
school, as well as the system of teacher education, places much broader
demands on computer science teachers. They are expected not only to teach
the subject, but also to organise the digital educational environment, participate
in professional collaboration, coordinate interdisciplinary initiatives, facilitate
team-based activity among learners, and often lead digital change within an
educational institution. This means that the professional training of computer
science teachers should include the development not only of subject-specific,
methodological, and technological skills, but also of the capacity for team
interaction as a stable professional quality.
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1. Analysis of Current Research

The relevance of studying team interaction in the professional training of
pre-service computer science teachers is strengthened by the fact that modern
models of teacher education are moving further away from a narrow view of
digital training as a set of technical skills. In recent studies, teachers’ digital
competence is understood as a multidimensional construct. It includes not
only the use of digital tools, but also pedagogical design, communication,
collaboration, digital content creation, professional development, the ethical use
of technologies, safety, reflection, and the ability to solve complex educational
tasks'2. This approach is particularly important for the training of pre-service
computer science teachers, as it shifts the focus from the possession of digital
tools to the ability to organise meaningful pedagogical interaction through them.
In this sense, team interaction is not a secondary addition to digital literacy, but
one of its professionally significant manifestations.

A separate group of studies focuses specifically on the training of computer
science teachers. In their international review of models of computer science
teacher education, Yadav et al.’> show that the systems used to train such
specialists differ substantially across countries in their structure, duration,
level of institutional support, and the relationship between subject-specific and
pedagogical components. At the same time, the authors emphasise that effective
computer science teacher education should include not only knowledge of
computer science content, but also the ability to create educational situations
focused on learners, equity, inclusion, the pedagogically appropriate use of
technologies, and an understanding of the social consequences of digital
solutions. This point is directly related to the problem of team interaction,
since the modern computer science teacher should not only transmit knowledge
about algorithms, data, programming, or digital systems, but also organise joint
activity in which learners create, discuss, test, and improve digital products.

The need to rethink teacher professional training became especially clear
after rapid educational shifts linked to the mass transition to distance, blended,
and flexible learning. These processes showed that access to platforms or
communication channels does not, by itself, ensure the quality of the educational

' Tzafilkou K., Perifanou M. A., Economides A. A. Assessing teachers’ digital competence in primary

and secondary education: Applying a new instrument to integrate pedagogical and professional elements
for digital education. Education and Information Technologies, 2023. Vol. 28. P. 10551-10583. https://
doi.org/10.1007/s10639-023-11848-9

2 Alom M. M., Ramalingappa V. Development and validation of a digital literacy scale and the
evaluation of post-graduate teacher educators’ digital literacy. International Journal of Information and
Education Technology, 2025. Vol. 15, No. 10. https://doi.org/10.18178/ijiet.2025.15.10.2421

3 Yadav A., Connolly C., Berges M., Chytas C., Franklin C., Hijon-Neira R., Macann V., Margu-
lieux L. E., Ottenbreit-Leftwich A. T., Warner J. R. A review of international models of computer science
teacher education. /7iCSE-WGR, 2022. https://doi.org/10.1145/3571785.3574123
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process. Difficulties often arise not so much because of a lack of technical
resources, but because of insufficiently developed methodological, organisational
and communication skills needed for work in a digitally mediated environment.
Hodges et al.* note that teacher education systems were often not ready to develop
stable skills in digital teaching, flexible learning organisation and professional
interaction in new modes of educational activity. Thus, digital transformation
has revealed not only technical, but also conceptual gaps in teacher training.

In this regard, studies based on the model of technological, pedagogical,
and content knowledge are particularly informative. Meletiou-Mavrotheris
and Paparistodemou®, summarising 18 years of experience in TPACK-guided
professional development for STEM/STEAM teachers, show a gradual move
from short seminars on the use of particular software to systemic, school-
based and collaborative programmes of professional learning. For this
study, it is important that the authors directly connect the sustainability of
professional development with teacher autonomy, collaboration, reflection,
a socio-constructivist understanding of learning, and practical involvement in
developing educational solutions. This finding strengthens the argument that
pre-service computer science teacher training cannot be reduced to mastering
tools. It should develop the ability to combine technology, pedagogical purpose,
subject content, and the team organisation of activity.

A similar line of argument is developed by Norhagen, Krumsvik and
Rokenes®, who, in their review of studies on professional digital competence in
Norwegian teacher education, stress its dynamic and multidimensional nature.
The authors note that teacher education should not only assess future teachers’
self-perceptions of their digital skills, but also create conditions for their
practical application in professionally meaningful situations. This is important
for the present issue because team interaction is also not formed through
a declarative introduction to its importance. It requires specially organised
tasks, digital environments, ways of recording participants’ contributions, and
reflection on the process of joint work.

Recent research confirms that a teacher’s readiness for effective activity
in a digital environment depends on a combination of factors: digital literacy,

4 Hodges C. D., Barbour M., Pratt K. The persistent deficit: Historical gaps in the preparation
of K-12 educators for digital teaching. Journal of Online Learning Research, 2026. https://doi.
org/10.70725/361467zxvzis

3 Meletiou-Mavrotheris M., Paparistodemou E. Sustaining teacher professional learning in STEM:
Lessons learned from an 18-year-long journey into TPACK-guided professional development. Education
Sciences, 2024. Vol. 14, Ne 4. Article 402. https://doi.org/10.3390/educscil4040402

6 Norhagen S. L., Krumsvik R., Rokenes F. Developing professional digital competence in
Norwegian teacher education: A scoping review. Frontiers in Education, 2024. Vol. 9. Article 1363529.
https://doi.org/10.3389/feduc.2024.1363529
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methodological training, adaptability, innovativeness, communication skills,
and the ability to work collaboratively. In this regard, Soroko and Shymon's’
findings are indicative. When analysing teachers’ readiness to work in a STEAM-
oriented environment, they stress the close connection between digital training,
communication, innovativeness, and methodological capacity. Zhou et al.?, in
a meta-analysis of experimental studies on the professional development of
STEM teachers, also demonstrated the positive effect of professional learning on
teachers’ self-efficacy. This result is important because developed self-efficacy
supports a teacher’s readiness to take part in more complex forms of activity,
including team-based design, digital collaboration, and the implementation of
new pedagogical solutions.

At the same time, researchers note that digital competence does not
always automatically lead to the pedagogically appropriate use of technology.
Ghazali et al.?, analysing teachers’ self-efficacy in using ICT for education for
sustainability, showed that ICT knowledge and knowledge of sustainability
issues are important predictors of self-efficacy, but that a gap may remain
between possession of digital tools and their pedagogical use. For the training
of pre-service computer science teachers, this has direct relevance: a learner
may have sufficient instrumental skills, but still be unprepared to organise
team work, support group dynamics, distribute roles, or facilitate the collective
creation of an educational product.

Studies that connect teachers’ digital competence with learners’ involvement
in active, responsible, and collaborative activity are especially important for the
issue examined here. Lin et al.'® demonstrated that digital teaching competence
acts as the main mediator between teachers’ ICT skills, data literacy, and
their ability to support the development of learners’ digital capacity, ethical
technology use, communication, and collaboration. This means that pre-
service computer science teachers should be prepared not only to use digital
tools, but also to create conditions in which technologies support interaction,
responsibility, shared thinking, and collective problem-solving.

7 Soroko N., Shymon O. Teachers’ readiness to use digital tools in a STEAM-oriented educational
environment. Educational Analytics of Ukraine, 2025. No 1. P. 28-42. https://doi.org/10.32987/2617-
8532-2025-1-28-42

8 Zhou X.-J., Shu L., Xu Z., Padron Y. N. The effect of professional development on in-service
STEM teachers’ self-efficacy: A meta-analysis of experimental studies. International Journal of STEM
Education, 2023. Vol. 10. Article 37. https://doi.org/10.1186/s40594-023-00422-x

o Ghazali M., Makrakis V., Kostoulas-Makrakis N., Yakob N., Rashid R. A. A., Othman W.,
Fitriyanto N. Predicting teacher’s information and communication technology-enabled education for
sustainability self-efficacy. Sustainability, 2024. Vol. 16, Ne 13. Article 5323. https://doi.org/10.3390/
sul6135323

1 Lin R., Yang J., Jiang F., Li J. Does teacher’s data literacy and digital teaching competence
influence empowering students in the classroom? Evidence from China. Education and Information
Technologies, 2022. Vol. 27. P. 10537-10557. https://doi.org/10.1007/s10639-022-11274-3
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Team interaction is a special focus in this system. The modern educational
process is becoming less and less effective when organised according to
the logic of isolated individual teacher work. The development of digital
courses, the creation of integrated tasks, the introduction of project-based
learning, the organisation of blended or distance formats, the use of analytical
tools, the coordination of interdisciplinary initiatives, and the support of
learners’ joint activity all require interaction with others. Khasawneh et al.!,
studying teacher collaboration in professional learning communities and
collaborative teaching practices, stress that effective collaboration requires
time, supportive leadership, resources, and organisational recognition. For
computer science teachers, this is especially important, as their professional
field is closely linked with joint design, team development of digital products,
the coordination of technological decisions, and participation in networked
professional communities.

At the same time, in teacher education, team interaction has long remained
mainly an implicit requirement. It has often been assumed as a desired outcome
of group forms of work, but has less often been considered as a separate object
of purposeful development, with its own structure, criteria, indicators, and
methodological means. As a result, educational practice often equates team
interaction with any form of group activity. This approach is insufficient. Team
interaction involves not only the joint presence of several participants and not
only the distribution of separate functions, but also a shared goal, coordinated
actions, role distribution, mutual responsibility, the ability to coordinate, and
readiness to produce a collective result. For this reason, its development
requires a specially organised pedagogical process.

This idea is supported by studies of collaborative learning in computer
science, programming, and computational thinking. Andersen, Merch, and
Litherland'?, studying collaborative learning with block-based programming,
showed that in an online environment, technological artifacts and group
discussions develop in parallel and influence each other. This is important for
the present study because the team interaction of pre-service computer science
teachers is formed not only through communication but also through the joint
creation of a digital product, work with visual objects, decision coordination,
and the gradual refinement of the logic of a digital artifact. Thus, in computer

" Khasawneh Y. J. A., Alsarayreh R., Al Ajlouni A. A., Eyadat H., Ayasrah M., Khasawneh M. An
examination of teacher collaboration in professional learning communities and collaborative teaching
practices. Journal of Education and e-Learning Research, 2023. Vol. 10, Ne 3. P. 446-452. https://doi.
org/10.20448/jeelr.v10i3.4841

12 Andersen R., Morch A., Litherland K. Collaborative learning with block-based programming:
Investigating human-centered artificial intelligence in education. Behaviour & Information Technology,
2022. https://doi.org/10.1080/0144929X.2022.2083981
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science teacher education, teamwork is not abstract, but mediated by subject-
specific activity.

In a digital educational environment, this issue becomes more complex. On
the one hand, digital technologies substantially expand opportunities for joint
activity. They allow participants to work synchronously and asynchronously,
edit documents collectively, visualise ideas, record intermediate results,
track revision history, see participants’ contributions, and support distributed
interaction. On the other hand, the digital environment itself creates new
requirements for communication culture, clarity of wording, coordination of
actions, the ability to avoid communication gaps, and the ability to maintain
team dynamics without constant face-to-face presence. Therefore, the digital
environment does not simplify team interaction. It changes its form, makes
some aspects of collaboration visible, and at the same time sharpens others.

Current research increasingly stresses that digital tools are pedagogically
effective when they are included in the logic of meaningful joint activity.
Abildinova et al."”® emphasise the importance of active methods and teachers’
practical entry into a digitally rich environment. Amemasor et al.'¥, in
a systematic review, show that teacher professional development in digital
integration is most effective when it combines practice, collaborative formats,
methodological support, mentoring, and institutional support. Theodorio® also
stresses that successful technology integration into pedagogical activity requires
not episodic assistance, but continuous and proactive support. These findings are
particularly important for the training of pre-service computer science teachers,
as they point to the need to move the focus from one-off instruction or technical
training to the systematic organisation of experience in joint digital activity.

A significant research area concerns the development of project-based,
problem-based, inquiry-based, and case-based learning. Zhang et al.'®, analysing
online-offline case discussions in postgraduate computer science courses, showed
that learners construct knowledge more actively when they can work with real
engineering cases, discuss different approaches, choose a learning pathway, and

3 Abildinova G., Abdykerimova E., Assainova A., Mukhtarkyzy K., Abykenova D. Preparing
educators for the digital age: Teacher perceptions of active teaching methods and digital integration.
Frontiers in Education, 2024. Vol. 9. Article 1473766. https://doi.org/10.3389/feduc.2024.1473766

4 Amemasor S. K., Oppong S. O., Ghansah B., Benuwa B.-B., Essel D. A systematic review on the
impact of teacher professional development on digital instructional integration and teaching practices.
Frontiers in Education, 2025. Vol. 10. Article 1541031. https://doi.org/10.3389/feduc.2025.1541031

5 Theodorio A. O. Examining the support required by educators for successful technology integration
in teacher professional development program. Cogent Education, 2024. Vol. 11, Ne 1. Article 2298607.
https://doi.org/10.1080/2331186X.2023.2298607

16 Zhang X., Zhang B., Zhang F. Student-centered case-based teaching and online-offline case
discussion in postgraduate courses of computer science. International Journal of Educational
Technology in Higher Education, 2023. Vol. 20. Article 6. https://doi.org/10.1186/s41239-022-00374-2
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develop higher-order thinking. Halawa, Lin, and Hsu', in a systematic review
of instructional design in STEM education, demonstrated the widespread use
of design-based, inquiry-based, project-based, and problem-based learning to
achieve STEM literacy and develop twenty-first-century competencies. Lavado-
Anguera, Velasco-Quintana, and Terron-Lopez'® also show that project-based
learning in engineering education supports the development of real professional
skills, especially when it is connected with technologies, interdisciplinarity,
simulation, and professional environments. These studies confirm the value of
using team-based project tasks in the training of pre-service computer science
teachers.

It is also necessary to consider studies linking project-based learning to the
development of computational thinking. Ye et al.'®, analysing the integration
of computational thinking into K-12 mathematics education, showed that
productive learning takes place when learners not only follow instructions,
but also create computational artifacts, interpret their results, and combine
mathematical and computational reasoning. Fitrah et al.*® demonstrated that the
combination of project-based learning and flipped classroom has a positive effect
on the development of decomposition, pattern recognition, and abstraction.
For the training of computer science teachers, this means that team interaction
should be developed through tasks in which learners jointly analyse a problem,
construct a solution, visualise intermediate results, and create a digital product.

This is also connected with the broader discourse of student-centred
learning. Bhardwaj et al.*! view the student-centred approach as one that
supports active participation, peer collaboration, independence, critical
thinking, and learners’ professional growth. Treve?, comparing teacher-centred

7 Halawa S., Lin T.-C., Hsu Y.-S. Exploring instructional design in K-12 STEM education: A
systematic literature review. International Journal of STEM Education, 2024. Vol. 11. Art. 43. https://
doi.org/10.1186/540594-024-00503-5

'8 Lavado-Anguera S., Velasco-Quintana P.-J., Terron-Lopez M. Project-based learning (PBL) as an
experiential pedagogical methodology in engineering education: A review of the literature. Education
Sciences. 2024. Vol. 14, Ne 6. Article 617. https://doi.org/10.3390/educscil4060617

1 Ye H., Liang B., Ng O.-L., Chai C. S. Integration of computational thinking in K-12 mathematics
education: A systematic review on CT-based mathematics instruction and student learning. International
Journal of STEM Education, 2023. Vol. 10. Article 3. https://doi.org/10.1186/s40594-023-00396-w

2 Fitrah M., Sofroniou A., Setiawan C., Widihastuti, Yarmanetti, N., Sari Jaya M. P., Panuntun J. G.,
Arfaton A., Beteno S., Susianti I. The impact of integrated project-based learning and flipped classroom
on students’ computational thinking skills: Embedded mixed methods. Education Sciences, 2025. Vol.
15, Ne 4. Article 448. https://doi.org/10.3390/educscil 5040448

2 Bhardwaj V., Zhang S., Tan Y., Pandey V. Redefining learning: Student-centered strategies for
academic and personal growth. Frontiers in Education, 2025. Vol. 10. Article 1518602. https://doi.
org/10.3389/feduc.2025.1518602

2 Treve M. Comparative analysis of teacher-centered and student-centered learning in the context
of higher education: A co-word analysis. Iberoamerican Journal of Science Measurement and
Communication, 2024. Vol. 4, Ne 1. Article 117. https://doi.org/10.47909/ijsme.117
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and student-centred learning, shows that the former is more closely linked with
teachers’ pedagogical actions and standardised assessment, while the latter
focuses on learners’ progress, formative feedback, access to support, and the
educational environment. This is important for the present topic, since team
interaction among pre-service computer science teachers cannot be formed in
a model in which the learner is only a performer of instructions. It requires space
for decision-making, shared responsibility, mutual learning, and reflection.

Peer learning and mentoring are also directly connected with team
interaction. Tanveer et al.?®, analysing peer teaching in medical education,
showed that learners who take on the role of teaching others develop not only
subject knowledge, but also pedagogical, personal, and general skills. Krishna
et al.?*, in a study of peer mentoring, stress the importance of communities of
practice, structured mentoring, and mutual support for professional identity.
Although these studies do not directly concern computer science teacher
education, they are methodologically useful because they show that when
a learner takes on the role of a mentor, coordinator, or participant in mutual
support, they engage more deeply in professional activity. In the training of
pre-service computer science teachers, this can be implemented through peer
teaching, work in small teams, mutual consultation on digital tools, and joint
reflection on the results.

The Ukrainian research discourse also provides strong grounds for
considering this issue within the broader framework of modernising teacher
education. Studies on the development of teachers’ information and digital
culture, the organisation of the digital educational environment, and the use of
computer visualisation tools show that the quality of digitalisation is determined
not only by the set of tools used, but primarily by the pedagogical logic of their
implementation®>?%. For the pre-service computer science teacher, this means
that the digital environment should be understood not as a set of technical

3 Tanveer M., Mildestvedt T., Skjerseth I. G., Arntzen H. H., Kenne E., Bonnevier A., Stenfors T.,
Kvernenes M. Peer teaching in undergraduate medical education: What are the learning outputs for the
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resources, but as a space of professional action, where content, interaction,
coordination, visualisation and responsibility for a shared result are connected.

The link between team interaction and the development of soft skills is
also important, since modern pedagogical activity can no longer be considered
complete without them. Communication, collaboration, the ability to work
in a group, responsibility for a shared result, emotional sensitivity to other
participants, readiness to accept revisions, and the ability to agree on decisions
do not exist separately from professional training. On the contrary, in a digitally
rich educational environment, they become a condition for the effective use of
technologies themselves. The study by Yurchenko et al.?” shows that specially
organised team activity can have a positive effect on the development of
soft skills, while the work of Semenog et al.®® emphasises the developmental
potential of communicative tasks for the formation of more complex personal
and professional qualities. Similar ideas are found in Rusmin et al.?, where
critical thinking and problem-solving are considered skills that require
purposeful inclusion in the educational process, proper resources, teacher
preparation, and appropriate assessment methods.

The problem of team interaction is also important because it is directly
linked to the transformation of the teacher’s professional role. In the traditional
model, the teacher is often seen as the main holder of content, the controller of
task completion, and the organiser of individual learning activity. In the digital
educational environment, this role becomes much more complex. The teacher
has to coordinate different channels of interaction, create and adapt digital
materials, work in a mode of joint editing, support asynchronous communication,
analyse digital traces of activity, facilitate group processes, and often act within
a system of distributed responsibility. Shal et al.’’, studying teacher leadership
in virtual communities of practice, showed that online communities can support
teacher agency, distributed leadership, project initiation, knowledge exchange,
and the organisation of professional development. This is important for the
pre-service computer science teacher, who in school often becomes not only
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a performer of subject-specific tasks, but also a participant in, or initiator of,
digital change.

Studies of emerging arecas of computer science education, especially
artificial intelligence, also support this logic. Jetzinger, Baumer, and Michaeli®!
describe a scalable professional development programme for computer science
teachers preparing to teach Al in compulsory K-12 education. They emphasise
the combination of subject knowledge, pedagogical knowledge, blended
learning, and support for teachers with different levels of prior training. Yim
and Su*?, in a scoping review of Al learning tools in K-12 education, show
that Al literacy is most often supported through project-based, constructivist,
human-computer collaborative, game-based, and practice-oriented approaches.
For the training of pre-service computer science teachers, this means that new
topics, including artificial intelligence, cannot be effectively integrated into
the educational process without teamwork, discussion, joint model creation,
reflection on ethical aspects, and pedagogical facilitation.

More recent studies also show an interest in the interaction between humans,
artificial intelligence, and learning analytics. Cohn et al.** propose a multimodal
approach to supporting collaboration between the teacher, the researcher and Al
in STEM+C environments. They show that artificial intelligence can be useful
for identifying difficulties in learners’ joint work, but that these difficulties
require teacher interpretation. Paolucci et al.**, analysing the opportunities and
risks of learning analytics in K-12 education, emphasise the potential of analytics
for individualised learning, formative assessment, and support for equity. At
the same time, they warn against misinterpreting data, violating privacy, and
excessive reliance on digital indicators. This is important for the present study
because team interaction in a digital environment leaves digital traces that require
careful pedagogical interpretation. They do not replace the teacher’s professional
judgment, but extend the opportunities for observation and reflection.

In pre-service computer science teacher training, it is also important
to consider that the digital educational environment can support not only

3t Jetzinger F., Baumer S., Michaeli T. Artificial intelligence in compulsory K-12 computer science
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collaboration but also self-regulation, metacognition, and a reflective culture.
Zarestky et al.**, in a study of reflective writing in computational science and
engineering courses, found that reflective practices support the development
of metacognitive awareness, self-regulated learning, critical thinking, and
problem-solving. Arefian, Comoglu, and Dikilitag*, analysing ChatGPT-
driven collaborative reflective practice in a community of practice, also
showed that individual reflection with ChatGPT can prepare participants
for more meaningful collective reflection. These results are important for
developing a methodology for team interaction, since team activity requires
not only the joint completion of a task but also reflection on one’s own
contribution, roles, difficulties, communication decisions, and the quality of
the shared product.

A separate layer of research concerns institutional conditions, without
which team and digital interaction cannot become sustainable. Diab and
Green?’, analysing support for novice teachers, show the importance of formal
and informal support networks, mentoring, induction programmes, emotional
safety, and professional guidance. Dahri et al.*® demonstrate that motivation
to adopt blended learning in teacher professional development depends on
a combination of internal and external factors, as well as on the characteristics
of the educational environment. Revina et al.¥, studying long-term problems in
teacher professional development reforms in Indonesia, show that the formal
existence of programmes does not guarantee quality if coherence, relevance,
consideration of teachers’ prior experience, feedback, and follow-up support
are absent. All these findings confirm that the development of team interaction
in pre-service computer science teachers requires not isolated exercises, but an
integrated pedagogical organisation.

Thus, the analysis of current research shows that the problem of team
interaction in pre-service computer science teachers lies at the intersection
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of several research areas: digital pedagogical competence, computer science
teacher education, TPACK-guided professional development, collaborative
learning, project activity, professional communities, soft skills, learning
analytics, and new technological fields, including artificial intelligence. At
the same time, despite growing interest in teachers’ digital competence,
collaboration in the educational environment, distributed leadership, and the use
of collaborative digital tools, the problem of team interaction as a component
of the professional training of pre-service computer science teachers has not
yet received sufficiently integrated attention. Its content, structure, assessment
criteria, pedagogical conditions, and development methodology still require
clarification.

Therefore, the research problem in this section is that a gap persists
between the current requirements for the professional activity of computer
science teachers and the actual practice of their training. Educational reality
already requires a teacher capable of digitally mediated team interaction, yet
the training system does not always give this capacity sufficient attention as an
independent learning outcome. For this reason, the study of team interaction as
a component of modernising the professional training of pre-service computer
science teachers is timely and scientifically justified.

The aim of this section is to provide a theoretical justification for team
interaction as a component of modernising the professional training of pre-
service computer science teachers, to clarify its content and structure, to define
the criteria and indicators of its formation, to characterise the pedagogical
conditions and methodology for its development in a digital educational
environment, and to analyse the results of the pilot testing of the proposed
approach. Achieving this aim requires a consistent examination of several
interrelated tasks: identifying the role of digital transformation in changing
the professional model of the computer science teacher; clarifying the place of
team interaction in the structure of the teacher’s professional training; analysing
the pedagogical potential of the digital educational environment; justifying the
components, criteria and indicators of team interaction formation; describing
the methodology for its development and interpreting the results of the pilot
experiment.

The aim of this section is to provide a theoretical justification for team
interaction as a component of modernising the professional training of pre-
service computer science teachers, to clarify its content and structure, to
define the criteria and indicators of its formation, to describe the pedagogical
conditions and methodology for its development in a digital educational
environment, and to analyse the results of the pilot testing of the proposed
approach. Achieving this aim involves a consistent examination of several
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interrelated tasks: identifying the role of digital transformation in changing
the professional model of the computer science teacher; clarifying the place of
team interaction in the structure of the teacher’s professional training; analysing
the pedagogical potential of the digital educational environment; justifying the
components, criteria and indicators of team interaction formation; describing
the methodology for its development; and interpreting the results of the pilot
experiment.

2. Methods

The study is theoretical and applied. It aims to justify team interaction as
a component of modernising the professional training of pre-service computer
science teachers. Its methodological basis comprises competence-based,
activity-based, environmental, and project-based approaches. These approaches
made it possible to consider team interaction not as a separate social skill, but
as an integrated professional capacity formed through digitally mediated joint
activity.

To achieve the study's aim, a set of interrelated methods was used.
A theoretical analysis of the research literature was applied to clarify the
meanings of the concepts “team interaction”, “digital educational environment”,
“digital pedagogical competence”, “collaborative activity”, and “professional
training of pre-service computer science teachers”. This method enabled
the identification of current approaches to understanding teachers’ digital
competence, the determination of the role of collaboration and communication
in its structure, and the justification of the need for purposeful development of
team interaction among pre-service computer science teachers.

The methods of generalisation, systematisation and comparison were used
to compare concepts that are close in meaning: group work, cooperation,
collaboration, and team interaction. This made it possible to define the specific
features of team interaction as a professionally significant characteristic of
the future teacher. It includes a shared goal, role coordination, distributed
responsibility, coordination of actions, joint creation of a digital product, and
reflection on the team process.

The modelling method was used to develop the structure of team interaction
in pre-service computer science teachers. On this basis, its interrelated
components, criteria, and indicators of formation were identified. The model
accounted for the specific features of the professional activity of computer
science teachers, including the need for digital communication, the design of
educational solutions, the joint creation of digital resources, the coordination
of learners’ group activity, and the use of tools within a digital educational
environment.

66



The design method was used to describe the methodology for developing
team interaction. It made it possible to define the pedagogical conditions,
content lines, stages of work, types of tasks, and digital tools suitable for
developing team interaction in pre-service computer science teachers. Particular
attention was paid to tasks in which teamwork is not a formal requirement,
but a necessary condition for achieving the result. These included the joint
development of digital educational materials, the creation of visual models,
work with digital boards, preparation of lesson fragments, collective editing of
documents, and reflective analysis of the team process.

The empirical component of the study consisted of pilot testing the proposed
approach. Its purpose was to check the pedagogical appropriateness of the
developed methodology and to identify changes in particular manifestations of
team interaction among pre-service computer science teachers. During the pilot
testing, pedagogical observation, analysis of team activity products, analysis
of digital artifacts of joint work, learners’ reflective responses, and expert
assessment of completed tasks were used. The digital artifacts included shared
documents, comments, revision history, materials from digital boards, role
distribution tables, and intermediate and final results of teamwork.

The assessment of team interaction formation was conducted according
to a set of defined criteria and indicators. In particular, attention was paid
to participants’ ability to agree on a shared goal, distribute roles, maintain
constructive digital communication, follow the logic of joint design, create
a coherent digital product, respond to the suggestions of other participants,
make reasoned revisions, and reflect on their own contribution to the team
result. This approach made it possible to analyse not only the final product, but
also the process of team interaction itself.

The results of the pilot testing were processed through qualitative
analysis of observations, digital traces of activity, reflective materials, and
expert conclusions. The main focus was not on statistical proof of the
methodology's effectiveness, but on identifying the pedagogical logic of its use,
describing changes in the nature of teamwork, and determining the conditions
under which a digital educational environment genuinely supports the
development of team interaction among pre-service computer science teachers.

Taken together, the methods used made it possible to move from a general
theoretical understanding of the problem to the construction of a structured
model of team interaction, the definition of criteria for its formation, the
description of a development methodology, and the interpretation of the results
of its pilot implementation in the professional training of pre-service computer
science teachers.
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3. Results

3.1. Team Interaction in the Structure of Modern Professional Training
of Pre-service Computer Science Teachers

3.1.1. Digital Transformation of Education and the Changing Professional
Model of the Pre-service computer science teacher

The digital transformation of education is one of the processes that changes
not only the instrumental support of the educational process, but also the very
structure of pedagogical activity. It should not be reduced to the mechanical
introduction of separate platforms, services, electronic resources, or online
communication methods. In a deeper sense, it involves a restructuring
of the ways in which knowledge is created, transmitted, and understood;
a transformation of models of professional interaction; changes in the nature
of feedback; more complex coordination among participants in the educational
process; and the gradual movement of pedagogical work into networked,
flexible, and technologically mediated modes of functioning. For this reason,
digital transformation should be viewed not as an external technological
background, but as a factor that changes the professional model of the pre-
service computer science teacher.

In contemporary research discourse, the idea is increasingly supported
that a teacher’s effective activity in a digital environment is not determined
solely by technical skills. What is more important is the ability to integrate
digital tools into the learning logic in ways that support the achievement of
educational goals, promote meaningful interaction, and open up opportunities
for independent work, collaboration, critical thinking, and creativity. It is in
this sense that teachers’ digital competence ceases to be a purely technological
characteristic and acquires pedagogical, communicative, organisational and
reflective dimensions. This approach can be seen, in particular, in the work of
Tzafilkou et al.*, where digital competence is treated as a multidimensional
construct, and in the study by Alom and Ramalingappa*', which stresses the
complex structure of teachers’ digital literacy and the need for its systematic
understanding.

For pre-service computer science teachers, this change is especially
significant, since their professional training is traditionally associated with
a higher level of digital involvement. However, this initial connection
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with technology may create the false impression that computer science
education automatically ensures readiness for work in the context of digital
transformation. In fact, possession of digital tools and readiness for digitally
mediated pedagogical activity are not the same. A pre-service computer science
teacher may work successfully with programming environments, visualisation
services, cloud resources, or learning management platforms, but at the same
time may show insufficiently developed skills related to team coordination,
facilitation of digital interaction, joint creation of an educational product, or
pedagogically appropriate role distribution within a team. For this reason, digital
transformation places not only higher, but also qualitatively new demands on
this group of future teachers.

In a more traditional model of professional training, the computer science
teacher was often viewed primarily as a specialist who should have a solid
knowledge of the subject, possess algorithmic thinking, and be able to work
with computer hardware, software, networks, digital resources, and methods
of teaching relevant topics. These components undoubtedly remain the basis
of professional training. However, they no longer cover the full content of the
modern professional role. Today, the computer science teacher increasingly
acts not only as a bearer of specialised knowledge, but also as an organiser of
the digital educational environment, a participant in the development of shared
educational solutions, a coordinator of group forms of activity, a consultant on
the use of digital tools, and a promoter of digital culture and communication
within the educational institution. This means that the teacher’s professional
model is shifting from individualised subject teaching towards a more complex
form of pedagogical participation, in which technological, communicative,
organisational and project dimensions interact with each other.

One of the most significant consequences of digital transformation is
the changing nature of pedagogical communication. Previously, a large part
of professional interaction was conducted face-to-face, through meetings,
methodological groups, consultations, and direct oral discussion. Now, more
and more communication processes are moving into the digital space. This
concerns communication between the teacher and learners, professional
interaction among colleagues, and the teacher’s participation in the creation of
shared courses, materials, learning events, projects or internal documentation.
Digital communication has a different pace, a different structure, a different level
of message recording and a different culture of coordination. In this form of
communication, particular importance is given to clarity of wording, the ability
to provide brief and precise feedback, the ability to maintain the team's working
rhythm, to prevent misunderstandings, and to preserve a functional ethics of
communication. Thus, the professional model of the pre-service computer
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science teacher can no longer be based only on the idea of the teacher as an
individual user of digital tools. It must include a culture of digital professional
communication as an integral part of pedagogical activity.

The nature of professional responsibility also changes substantially. In
a digital educational environment, the teacher works less often as a fully
autonomous performer who independently defines almost all parameters of their
own pedagogical activity. Instead, the teacher’s work is increasingly included
in a system of coordinated actions, shared platforms, regulations, environments,
digital courses, resource databases, monitoring procedures, and collective
coordination. This does not abolish pedagogical autonomy, but gives it a different
character. It becomes less isolated and more connected to the activities of other
participants. The pre-service computer science teacher must be ready not only
to make decisions about the content or form of a particular lesson, but also to
work within a system of digitally mediated shared responsibility, where their
own actions are constantly related to the general logic of the team, platform,
course, or joint project.

Digital transformation also affects the very understanding of the educational
product. In the traditional format, the result of a teacher’s professional activity
was often associated with a lesson delivered, a lesson plan prepared, an
assignment checked, or an individually created learning material. In the modern
digital environment, the educational product increasingly has a collective nature.
It may be a jointly developed digital course, a database of learning materials,
an integrated project, a series of visualisations, interactive exercises, electronic
instructions, analytical materials, digital cases or lesson scenarios. For the pre-
service computer science teacher, this change is especially indicative, as a large
part of their activity is connected with a structured, technologically shaped,
and potentially collectively created result. This requires preparation for work
in the mode of shared digital authorship and, therefore, for team interaction as
a specific way of professional activity.

It is also important that digital transformation changes the relationship
between technical skill and pedagogical appropriateness. Previously, digital
tools were often seen as an additional resource that could be used, if desired,
to diversify teaching. Now they are becoming the environment in which
a substantial part of educational activity takes place. This means that the teacher
no longer simply applies a tool, but acts within an instrumentally organised
space. For this reason, as Lin et al.* showed, what matters most is not only
general ICT competence, but digital pedagogical competence, which mediates

“  Lin R., Yang J., Jiang F., Li J. Does teacher’s data literacy and digital teaching competence
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the teacher’s ability to create conditions for collaboration, communication, and
responsible use of technologies. For the pre-service computer science teacher,
this is of fundamental importance: they must not only be technologically
prepared themselves, but also be able to turn a digital tool into a means of
organising meaningful joint activity.

The influence of digital transformation on the relationship between teachers’
professional training and expectations of learners also deserves special
attention. The modern school is oriented not only to the development of subject
knowledge but also to digital literacy, communication, collaboration, critical
thinking, the ability to work in a team, solve problems, and create products in
a digital environment. Accordingly, the computer science teacher must not only
be able to emphasize the importance of these skills but also to demonstrate them
in their own professional activity. A teacher who does not have experience of
team-based digital interaction is unlikely to be able to organise it effectively for
learners. Thus, the future professional model of the computer science teacher
is also determined by the need to be a bearer of the practices they are expected
to develop in others.

In current conditions, the growing role of collaborative and networked forms
of professional development is especially visible. Teachers increasingly learn
not only through individual study of materials but also through professional
communities, resource exchange, collective solutions to methodological
problems, joint content creation, and mutual consultation in the digital
environment. Amemasor et al.** draw attention to this point, stressing that
effective professional development for teachers in the digital field is linked
to collaborative formats, practical involvement, and systemic support. These
findings are important not only for practising teachers, but also for the system
of training future teachers. If the professional life of a teacher is becoming more
networked and team-based, then professional training should equip teachers
with the corresponding ways of acting before entering real educational practice.

For the pre-service computer science teacher, this tendency has an additional
dimension. Unlike many other subject areas, computer science naturally tends
towards joint construction, modelling, programming, work with visualisations,
the building of digital systems, and the design of algorithmic solutions. Many
types of activity in computer science education are inherently collective or,
at least, benefit greatly from a team-based format. This concerns the creation
of digital learning materials, the development of interdisciplinary projects,
work with models, the organisation of STEM activities, the design of learning

# Amemasor S. K., Oppong S. O., Ghansah B., Benuwa B.-B., Essel D. A systematic review on the
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cases, and the use of analytical dashboards and digital boards. Accordingly,
the professional model of such a teacher should include not only subject
expertise but also readiness to work within a system for the joint creation and
coordination of pedagogical decisions.

At the same time, digital transformation reveals several risks that
make preparation for team interactions even more relevant. Fragmented
tools, overloaded communication channels, inconsistent platforms, unclear
communication rules, the absence of shared standards for preparing materials,
or the absence of responsibility for coordination may not strengthen
professional collaboration but, on the contrary, make it more difficult. For
this reason, the digital environment can be both a factor supporting team
work and a source of additional difficulties if it is organised chaotically.
Research findings stress that what matters is not the individual mastering of
separate services, but systemic institutional support for digital transformation,
platform coherence, and a clear logic of professional interaction*. For the
system of training pre-service computer science teachers, this means that it
is necessary to teach not simply a tool, but work in a functionally organised
digital environment.

All of the above allow us to state that the digital transformation of education
changes the professional model of the pre-service computer science teacher in
at least several interconnected directions. First, it broadens the content of the
professional role by adding to subject-specific and methodological training
new functions related to the digital organisation of the educational process,
communication, analytics, joint product creation, and coordination of interaction.
Second, it changes the nature of professional autonomy, moving it into a mode
of connected, networked, and distributed responsibility. Third, it strengthens the
importance of team interaction as a professional quality, without which modern
pedagogical activity in a digital environment loses its effectiveness. Fourth,
it requires a reconsideration of the very logic of professional training, which
should develop not only individual digital skills but also readiness for joint
activity in a digitally organised educational space.

Thus, the digital transformation of education is not a secondary circumstance,
but a systemic factor in changing the professional model of the pre-service
computer science teacher. It changes functions, responsibility, communication,
the nature of professional participation, and the expected outcomes of
pedagogical activity. For this reason, in the structure of modernising the
professional training of pre-service computer science teachers, particular

4 Hodges C. D., Barbour M., Pratt K. The persistent deficit: Historical gaps in the preparation of
K-12 educators for digital teaching. Journal of Online Learning Research, 2026. Vol. 12, No 1.
Pp. 169-193. https://doi.org/10.70725/361467zxvzis

72



importance is given to the development of qualities that ensure effective activity
in the digital environment not only individually, but also in interaction with
others. One of these qualities is team interaction, which is therefore moving
from the periphery of professional training to the number of its substantively
significant components.

3.1.2. Team Interaction as a Professionally Significant Characteristic of the
Pre-service computer science teacher

In modern teacher education, it is increasingly clear that the professional
training of future teachers cannot be built solely on the mastery of subject
content, teaching methods, and digital tools. Educational practice increasingly
requires the ability to engage in joint design, coordinate activities, participate
in the collective creation of educational solutions, support communication in
the digital environment, and participate in professional communities. In this
sense, team interaction should be considered not as an optional or auxiliary
quality, but as a professionally significant characteristic of the pre-service
computer science teacher. It is this characteristic that supports the move from an
individualised model of professional training to one that corresponds to the real
logic of modern pedagogical work under conditions of digital transformation in
education®°,

For pre-service computer science teachers, this characteristic is particularly
important for several reasons. First, computer science as an educational field
is directly connected with activity that naturally tends towards cooperation,
construction, the coordination of algorithms of action, the joint creation of
digital products, the design of environments and collective problem-solving.
Second, the pre-service computer science teacher will work in a professional
field where digital tools often become the basis not only for individual work,
but also for team interaction. Third, in many cases this teacher is expected to
organise learners’ group activity, advise on digital collaboration, and facilitate
team-based solutions to learning tasks. Thus, for the pre-service computer
science teacher, team interaction is not only a way of taking part in professional
activity but also part of their future pedagogical influence.

In research discourse, the concept of team interaction needs to be
clearly distinguished from other closely related categories. This is important

4 Alom M. M., Ramalingappa V. Development and validation of a digital literacy scale and the
evaluation of post-graduate teacher educators’ digital literacy. International Journal of Information and
Education Technology, 2025. Vol. 15, No. 10. https://doi.org/10.18178/ijiet.2025.15.10.2421
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because educational practice often equates group work with teamwork. Such
an approach simplifies the problem and prevents us from identifying which
professional qualities pre-service computer science teachers should develop.
Group interaction is the broadest concept and may refer to any form of joint
presence or exchange of actions among several participants. Cooperation
involves dividing a shared task into separate parts performed by different
participants, although these contributions often remain relatively autonomous.
Collaboration has a deeper character, as it involves the joint development
of a solution, intensive coordination of positions, mutual influence, and the
collective construction of meaning. Team interaction combines elements of
cooperation and collaboration and also includes additional features: stability
of interaction, a shared goal, role structure, distribution of responsibility, and
orientation towards a common result*’.

For teacher education, this distinction is essential. The pre-service
computer science teacher should be prepared not simply to participate in group
activities, but to engage in joint activities in which each participant acts not
beside others, but together with them. This difference defines the professional
quality of team interaction. It involves the ability to see a shared goal, relate
one’s own contribution to the overall logic of the work, accept collectively
developed decisions, maintain team dynamics, respond to coordination
difficulties, participate in the distribution of roles and responsibilities, and
work towards a unified result. In computer science education, this may be
seen in the joint design of fragments of a digital course, the collective creation
of visual materials, the development of learning algorithms, the modelling of
digital cases, and work with shared documents, boards, task-tracking systems
or collaborative editing platforms.

The essence of team interaction among pre-service computer science
teachers cannot be fully understood without accounting for changes in the
teacher’s professional role. In a more traditional model, the teacher was
often seen as an individual bearer of subject knowledge who independently
organises learning, assesses results, and manages the educational process
within their own subject responsibility. However, modern educational practice
increasingly demonstrates a different logic. The teacher participates in the
joint creation of educational programmes and materials, works in networked
professional communities, coordinates project activity, integrates digital
resources, interacts with colleagues in the development of interdisciplinary
tasks, and increasingly acts under conditions of distributed educational

4 Brannan L., Parrish C. W., Szatkowski H. D. Team-based learning. Handbook of research on
critical thinking strategies in pre-service learning environments. Hershey : IGI Global, 2019. P. §9-108.
https://doi.org/10.4018/978-1-5225-7823-9.CH005
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leadership. For this reason, team interaction begins to function not only
as a socially desirable quality but as a functionally necessary professional
characteristic.

For the pre-service computer science teacher, this necessity is even more
evident. A large part of their future professional activity involves participation
in processes that cannot be fully carried out according to the logic of isolated
individual work. This includes organising digital projects, supporting learners’
work in cloud environments, jointly creating learning content, developing
materials for blended or distance formats, cooperating within STEM initiatives,
working with digital visualisations and dashboards, and participating in the
internal digital infrastructure of the educational institution. All of this requires
the capacity for team interaction, not as an additional competence, but as
a natural condition of professional effectiveness.

Research on digital pedagogical competence also confirms that collaboration
and communication are among its basic components. In particular, Tzafilkou
et al.*® stress that teachers’ digital competence includes not only work with
technologies, but also the ability to interact, create digital content, and develop
professionally. A similar view is expressed by Alom and Ramalingappa*’, who
emphasise that teachers’ digital training should include not only technical,
but also socio-pedagogical mastery of the digital environment. The findings
of Lin et al.® are especially important, as they show that digital pedagogical
competence serves as a link between teachers’ technical skills and their
ability to foster learners’ collaboration, communication, and responsible use
of technology. These points give grounds for considering team interaction as
one manifestation of a broader professional readiness for activity in a digital
educational environment.

However, team interaction cannot be reduced only to communicative
openness or general goodwill in working with others. Its professional
significance lies in its structured character and in its expression in concrete
actions. For the pre-service computer science teacher, at least several
interconnected dimensions of its manifestation can be distinguished. The
first dimension is communicative. It includes the ability to express ideas

4 Tzafilkou K., Perifanou M. A., Economides A. A. Assessing teachers’ digital competence in primary
and secondary education: Applying a new instrument to integrate pedagogical and professional elements
for digital education. Education and Information Technologies, 2023. Vol. 28. P. 10551-10583. https://
doi.org/10.1007/s10639-023-11848-9
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evaluation of post-graduate teacher educators’ digital literacy. International Journal of Information and
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clearly on digital channels, take part in discussions, ask clarifying questions,
give reasoned feedback, respond appropriately to revisions, and maintain the
flow of interaction. The second dimension is productive. It concerns the joint
creation of a result, which may take the form of a digital document, a visual
model, a learning scenario, a course fragment, an interactive exercise, or
another educational product. The third dimension is organisational and is
connected with role distribution, meeting deadlines, coordinating stages
of work, using digital planning tools, and maintaining the integrity of the
process. The fourth dimension is reflective, as team interaction requires the
ability to analyse one’s own contribution, notice coordination difficulties and
adjust actions according to the team goal.

It is this multidimensionality that makes team interaction a professionally
significant characteristic rather than simply a form of social behaviour. It
combines activity-based, communicative, technological, and value-related
dimensions. The pre-service computer science teacher should not only be
able to work with others, but also understand the logic of joint activity in
a digital environment, use the tools that support it, follow the ethics of digital
communication, value the collective result, and be ready to take responsibility
for the shared process. In this sense, team interaction is both a way of acting
and an element of the teacher’s professional culture.

The connection between team interaction and the development of
educational leadership is also important. In current conditions, leadership is
increasingly understood as less of a purely individual managerial trait. Instead,
the idea of distributed leadership is becoming more common. In this model,
the organisation of joint activity, team support, process facilitation, initiation
of change, and coordination of decisions are carried out not only by a formal
leader, but by different participants in the educational process depending on
the situation. For the pre-service computer science teacher, this perspective is
especially important, since they often find themselves at the centre of digital
innovations, advise colleagues, help organise the use of digital tools, and act
as a mediator between technological possibilities and pedagogical decisions.
Thus, team interaction also becomes a basis for developing elements of
professional leadership.

The significance of team interaction is further strengthened by its
connection with the development of soft skills, which are increasingly seen in
modern teacher education as a necessary condition of professional capacity.
Communication, collaboration, flexibility, responsibility, the ability to reach
agreement, the ability to work with different positions, critical reflection on
one’s own actions, and support for group work are closely connected with
the effectiveness of pedagogical activity in a digital environment. The study
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by Yurchenko et al.’' shows that specially organised team activity can be
a factor in the development of soft skills, while the works of Semenog et
al.> demonstrate that communication-rich forms of activity can influence
more complex personal and professional characteristics. For the pre-service
computer science teacher, this means that team interaction has not only
instrumental, but also developmental value: it forms qualities that will
later influence the style of pedagogical activity, the nature of professional
communication, and the ability to work under conditions of educational
uncertainty.

In a digital educational environment, team interaction acquires another
essential feature: it becomes much more visible for pedagogical analysis.
Shared documents, revision histories, comments, visual boards, task calendars,
digital traces of participation, and the structure of the created product make
it possible to see not only the final result, but also the process of teamwork
itself. This opens new opportunities for pedagogical diagnosis, reflection, and
purposeful development of the relevant skills. In this respect, the findings
of Echeverria et al.?® are indicative. They demonstrated that multimodal
dashboards can strengthen reflection on team activity and help the teacher to
interpret the process of joint work more effectively. For the training of pre-
service computer science teachers, this is especially important, as it enables
moving team interaction from general reasoning to more concrete pedagogical
observation and assessment.

At the same time, the professionally significant role of team interaction in
the training of pre-service computer science teachers does not imply that it is
automatically formed through the study of professional disciplines or the use of
digital services. On the contrary, the presence of separate group tasks or digital
platforms does not guarantee the emergence of teamwork as a stable professional
quality. Without specially organised conditions, learners may remain within the
limits of formal division of actions, superficial communication, fragmented
editing, or situational coordination. For this reason, team interaction should be

3t Yurchenko A., Drushlyak M., Khvorostina Y., Ostroha M., Ponomarenko V., Semenikhina
O. The impact of team competitions on the development of soft skills in youth. 2024 47th MIPRO
ICT and Electronics Convention (MIPRO). 1EEE, 2024. P. 323-328. https://doi.org/10.1109/
MIPRO60963.2024.10569574

2 Semenog O., Hrona N., Khomych T., Stasiuk T., Yurchenko A., Semenikhina O. Communicative
tasks as a means of developing the emotional intelligence of students. International Journal of
Modern Education and Computer Science, 2024. Vol. 16, No. 4. P. 46-57. https://doi.org/10.5815/
ijmecs.2024.04.04

33 Echeverria V., Yan L., Zhao L., Abel S., Alfredo R., Dix S., Jaggard H., Wotherspoon R., Osborne
A., Buckingham Shum S., Gasevi¢ D., Martinez-Maldonado R. TeamSlides: A multimodal teamwork
analytics dashboard for teacher-guided reflection in a physical learning space. Proceedings of the 14th
International Learning Analytics and Knowledge Conference. New York : ACM, 2024. https://doi.
org/10.1145/3636555.3636857
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an object of purposeful pedagogical development. It should not be assumed, but
designed into the educational process through relevant tasks, criteria, forms of
support, and tools for reflection.

The professional significance of team interaction is also evident in its
connection to the quality of the computer science teacher's future work.
A teacher who has experience of coherent team work in a digital environment
will better understand the logic of joint product creation, organise learners’
group activity more accurately, work more confidently in collaboration
with colleagues, and integrate digital tools into pedagogical practice more
effectively. Conversely, the absence of such experience may lead even
a technically prepared teacher to reproduce an individualised model of
activity that is not sufficiently suitable for the current demands of digital
education. For this reason, team interaction should be considered not as an
external addition to professional competence, but as one of its working forms.

Thus, team interaction is a professionally significant characteristic of the
pre-service computer science teacher, since it reflects their ability to act in
a digitally rich, communicatively complex, project-oriented, and networked
pedagogical reality. It combines communication, coordination, joint
product creation, responsibility for a common result, process facilitation,
and reflective understanding of joint activity. For modern professional
training, it is important not only to recognise the significance of this
characteristic, but also to give it clearer theoretical and methodological
form. Therefore, the next logical step is to consider the digital educational
environment as a space where team interaction among pre-service computer
science teachers can be purposefully and systematically developed under
pedagogical guidance.

3.1.3. The Digital Educational Environment as a Space for Developing
Team Interaction in Pre-service Computer Science Teachers

In the training of pre-service computer science teachers, the digital
educational environment should be viewed not as a set of separate technical
tools, but as a specially organised space for professional formation. Within
this space, learning content, forms of communication, digital tools, ways of
coordinating activity, the logic of joint product creation, and conditions for
pedagogical reflection are brought together. This understanding is essential
because, in modern teacher education, the environment increasingly
determines not only access to resources but also the way learners participate
in professionally meaningful practices. For the pre-service computer
science teacher, this means that the digital environment is at once an
object of mastery, a means of learning, and a model of future professional
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reality. For this reason, the issue of developing team interaction cannot be
addressed without analysing how the digital educational environment is
organised, which forms of work it supports, and which types of professional
participation become possible within it 355,

In a broader pedagogical sense, the digital educational environment is
not limited to a distance learning platform, a video communication system,
or a repository of digital materials. It should be understood as an integrated
infrastructure of activity, in which communication channels, collaborative
editing services, visualisation tools, coordination instruments, feedback
mechanisms, digital artifacts and norms of interaction are combined. For
the pre-service computer science teacher, such an environment is especially
important because, in later professional practice, they will not simply use
it, but will also participate in its construction, adaptation, and pedagogical
content development. Accordingly, during professional training, the future
teacher should gain experience of working in such an environment, one that
not only provides access to learning resources, but also creates conditions
for teamwork, distributed responsibility, joint decision-making, and the
collective creation of an educational product.

The problem is that, in practice, the digital educational environment is
often organised as a set of disconnected services, each of which performs
a narrow technical function, but is not always integrated into a pedagogically
meaningful logic of interaction. In this case, it mainly supports
individualised activity: downloading materials, receiving instructions,
submitting completed tasks, and leaving occasional comments. However,
this is not enough for developing team interaction. What is needed is an
environment in which joint activity is not an incidental element, but one of
the basic forms of participation. This means that the digital environment
should be designed so that collective discussion, coordination of positions,
role distribution, collaborative editing, process visualisation, tracking of
contributions, recording of interim decisions, and pedagogical reflection on
teamwork become naturally possible.

3 Tzafilkou K., Perifanou M. A., Economides A. A. Assessing teachers’ digital competence in primary
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For the pre-service computer science teacher, this way of posing
the issue is especially important, since a substantial part of their future
activity will take place in digitally organised environments. This concerns
not only the use of electronic registers or learning management systems,
but also work in cloud spaces, collaborative document creation services,
digital boards, visual editors, tools for developing learning resources, and
instruments for communication and coordination of project activity. This
means that, in professional training, the digital environment should be
treated not as an addition to traditional learning, but as a natural field of
professional formation. The more methodologically well organised it is, the
more likely it is that the learner will not only master the tools, but also gain
experience of team interaction within them’”5.

A distinctive feature of the digital educational environment as a space
for developing team interaction is its ability to make joint activity visible. In
the traditional classroom format, a large part of the processes of agreement,
clarification, micro-distribution of roles, and current coordination remains
unrecorded or is recorded only partly. Digital tools, by contrast, make it
possible to see a document's revision history, the sequence of changes,
participants’ comments, time markers, the structure of a board, the
logic of task movement, and the nature of feedback. All this turns team
interaction into a more observable and pedagogically analysable process.
This is one of the important advantages of the digital environment: it not
only supports interaction, but also creates conditions for its awareness,
assessment, and purposeful development. A similar logic is confirmed by
the study of Echeverria et al.’®, which showed that multimodal dashboards
can strengthen reflection on team activity and make particular aspects of
the group process visible.

At the same time, visibility is not the same as effectiveness. The fact
that a digital environment allows the team process to be tracked does not
yet guarantee that this process will be of high quality. For this reason,
the pedagogical design of the environment is decisive. It should include

7 Alom M. M., Ramalingappa V. Development and validation of a digital literacy scale and the

evaluation of post-graduate teacher educators’ digital literacy. International Journal of Information and
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such forms of activity organisation that make team interaction internally
necessary. If a task can be completed fully on an individual basis, then
formally placing learners in a group will not necessarily foster teamwork.
By contrast, when a task requires the coordination of approaches, the
combination of different contributions, the joint development of a solution,
or the collective creation of a digital product, the environment begins to
function not as a neutral background, but as a mechanism for organising team
activity. In this respect, the findings of Abildinova et al.®® and Amemasor et
al.! are especially indicative. They show convincingly that effective entry
into digital practice is linked with active activity, collaborative formats,
and systematic methodological support, not only with the technical mastery
of tools.

In the training of pre-service computer science teachers, the digital
environment adds value by enabling connections between team interaction
and professionally relevant content. This means that collaboration can
be built not around artificial training exercises, but around tasks that are
realistic for future pedagogical practice: developing a fragment of a digital
lesson, creating an interactive exercise, building a visual model, preparing
a learning case, collectively designing materials for blended learning,
and creating instructional or analytical resources. In this case, the digital
environment becomes a space in which subject-specific, communication,
and organisational skills are formed at the same time. This integration
makes it especially productive for modernising the professional training of
pre-service computer science teachers.

It is also important that the digital educational environment supports
different modes of interaction and therefore creates broader opportunities
for developing teamwork than the traditional face-to-face model. The
synchronous mode enables quick discussion, immediate clarification,
facilitation of the group process, and real-time decision coordination.
The asynchronous mode allows working with material at one’s own pace,
returning to comments, revising specific fragments, making edits after
reflection, and supporting a longer cycle of joint product creation. For
the pre-service computer science teacher, this experience is extremely
important, as their later professional activity will also require the ability to
organise and combine both modes. Thus, the digital environment not only

% Abildinova G., Abdykerimova E., Assainova A., Mukhtarkyzy K., Abykenova D. Preparing
educators for the digital age: Teacher perceptions of active teaching methods and digital integration.
Frontiers in Education, 2024. Vol. 9. Article 1473766. https://doi.org/10.3389/feduc.2024.1473766
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expands technical possibilities but also changes the temporal and structural
logic of team interaction.

The role of digital visualisation tools in organising team interaction
should also be emphasised. For computer science education, visualisation
is not an incidental element, but one of the natural ways of organising
content, designing the process, and presenting the result. Digital boards,
diagrams, mind maps, role tables, task trackers, dashboards, and interactive
spaces for joint planning help structure team activity. They allow
participants to see not only separate messages or fragments of a document,
but also the process's overall logic. For this reason, a visually organised
digital environment supports team coordination much more strongly
than an environment in which interaction is scattered across unrelated
channels. A similar conclusion is consistent with the works of Rudenko
et al.®>%, which show that digital visualisation strengthens coordination,
understanding, and analytical support for joint activity.

However, for the digital educational environment to become a real
space for developing team interaction, it must be not only technologically
supported, but also normatively and culturally organised. Teamwork in the
digital space requires clear communication rules, understanding of roles,
defined ways to coordinate decisions, adherence to the ethics of digital
communication, respect for the contributions of other participants, and
readiness to work in an open editing mode. Without this, even a well-built
technical environment may turn into a space of chaotic or conflict-based
interaction. For the pre-service computer science teacher, this is especially
significant, since in later practice they will themselves be responsible for
creating such a culture of digital interaction in work with learners.

The digital educational environment also has considerable reflective
potential. It accumulates digital artifacts that can be treated not only
as results of activity, but also as material for further analysis of the team
process. Revision history, the structure of discussion, ways of responding
to comments, the nature of coordination, the distribution of activity among
participants, the trajectory of product creation, the pace of task progress, and
changes in the structure of a visual board all open up opportunities for more
specific pedagogical reflection. For the pre-service computer science teacher,

02 Rudenko Y., Ahadzhanov-Honsales K., Ahadzhanova S., Batalova A., Diemientiev Y.,
Semenikhina O. Interactive boards as digital tools in the modern educational process. 2024 47th
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this experience is highly valuable, as it develops the ability to view the digital
environment not only as a means to complete a task, but also as a source of
data about the process of interaction itself. This is especially important in
conditions where modern education increasingly relies on analytical support
for the educational process and the interpretation of digital traces of activity®.

It should also be noted that the digital educational environment
influences various components of team interaction in different ways.
The communicative component is supported through synchronous and
asynchronous communication channels, commenting mechanisms, and
opportunities for rapid feedback. The cooperative-productive component
develops through tools for collaborative editing, collective content creation,
and structured work on a single digital product. The organisational-
project component is formed through tools for visualising stages, role
tables, calendars, trackers, digital boards, and various mechanisms for task
distribution. Thus, the environment is not a homogeneous background, but
a complex system of pedagogically significant resources, each of which can
support separate dimensions of teamwork in different ways. For this reason,
its analysis is a necessary step in studying team interaction as a component
of the professional training of pre-service computer science teachers.

It is no less important that the digital environment creates opportunities
for the gradual complication of team interaction. At the initial stage, it
can support basic forms of joint discussion, short coordination exercises,
or simple collective editing. Later, it enables moving on to more complex
tasks that require role distribution, the creation of a multi-component
digital product, coordination of standards, joint planning, and reflection
on the process. Such gradual development is especially productive in
teacher education, as it helps to avoid formalism and ensures learners’
gradual movement into more mature forms of teamwork. In the training of
pre-service computer science teachers, this is methodologically important
because it allows the development of professional skills to be combined
with the capacity for team activity in the digital space.

Thus, the digital educational environment should be viewed as a full
space for developing team interaction in pre-service computer science
teachers. Its pedagogical productivity is determined not by the number of
services used, but by how coherently it brings together communication,

o4 Echeverria V., Yan L., Zhao L., Abel S., Alfredo R., Dix S., Jaggard H., Wotherspoon R.,
Osborne A., Buckingham Shum S., Gasevi¢ D., Martinez-Maldonado R. TeamSlides: A multimodal
teamwork analytics dashboard for teacher-guided reflection in a physical learning space. Proceedings of
the 14th International Learning Analytics and Knowledge Conference. New York : ACM, 2024. https:/
doi.org/10.1145/3636555.3636857

83



joint product creation, coordination of actions, process visualisation, rules
of interaction, and reflective support. In this understanding, the digital
environment becomes not only a technical resource, but also a space of
professional formation, where the pre-service computer science teacher
masters ways of acting without which modern pedagogical practice is no
longer possible. For this reason, further analysis of team interaction requires
a move towards its internal structure, criteria, and indicators of formation.

3.2. Structure, Criteria, and Indicators of Team Interaction Formation in
Pre-service Computer Science Teachers

3.2.1. The Structure of Team Interaction in Pre-service Computer Science
Teachers

The move towards analysing the structure of team interaction in pre-service
computer science teachers is a natural step after clarifying the role of digital
transformation in education and the importance of the digital educational
environment for teachers’ professional formation. If the previous subsections
showed that the modern model of training cannot be limited to the individual
mastery of professional and digital skills, it is now necessary to define more
precisely which components constitute team interaction as a professionally
significant characteristic. Without such clarification, it risks remaining
a very general concept, useful for declarations but insufficiently suitable for
pedagogical design, assessment, and purposeful development.

Research on cooperation, collaboration, digital pedagogical competence,
and teacher professional development shows a common idea: effective team
interaction is not simply the sum of communication skills or the result of
placing people in a group. It has a complex internal organisation and combines
activity-based, communicative, organisational and reflective aspects. For this
reason, it should be considered as an integrated professional construct. It is
expressed in the pre-service computer science teacher’s ability to take part in
the joint achievement of a goal, coordinate actions with other participants, create
a collective result in a digital environment, and adjust their own behaviour
according to the logic of teamwork. This approach is consistent with the current
understanding of teachers’ digital competence as a multidimensional system in
which collaboration and communication have an important place®>,

6 Alom M. M., Ramalingappa V. Development and validation of a digital literacy scale and the
evaluation of post-graduate teacher educators’ digital literacy. International Journal of Information and
Education Technology, 2025. Vol. 15, No. 10. https://doi.org/10.18178/ijiet.2025.15.10.2421
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for digital education. Education and Information Technologies, 2023. Vol. 28. P. 10551-10583. https://
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The need for structural analysis is especially important in the training of
pre-service computer science teachers. In this field, team interaction cannot be
reduced to a general readiness to work with others. It is connected with work
in cloud environments, the creation of shared digital content, the development
of learning materials, the visualisation of ideas, the coordination of stages of
a digital project, the facilitation of joint problem-solving, and the use of tools
that make each participant’s contribution visible. For this reason, the structure
of team interaction should reflect not only the psychology of interpersonal
cooperation, but also the specific features of digitally mediated pedagogical
activity. In this understanding, it should include at least three interrelated
dimensions: communication, joint product creation, and process organisation.

It is reasonable to proceed from the view that the structure of team interaction
in pre-service computer science teachers includes three main components:
communication-facilitation, cooperative-productive, and organisational-project.
This structure makes it possible to avoid excessive fragmentation of the
phenomenon while still covering the main ways in which it is expressed in
a digital educational environment. These components do not exist separately.
In the real educational process, they constantly overlap, strengthen one another
and can be considered separately only for analytical purposes. However,
distinguishing them makes it possible to define further the criteria, indicators
and levels of team interaction formation.

The first component is communication-facilitation. Its importance follows
from the fact that any team work in a digital environment begins not with
product creation, but with the establishment and maintenance of functional
interaction among participants. For the pre-service computer science teacher,
this component includes the ability to communicate meaningfully in digital
channels, express ideas clearly, ask clarifying questions, provide reasoned
feedback, respond to the suggestions of others, support discussion and help
the team move towards an agreed decision. It is also important that this is not
only about general communicative activity, but about the facilitative dimension
of interaction. The pre-service computer science teacher should be able not
only to take part in a conversation, but also to support the team work process
itself: to help structure discussion, notice communication failures, return the
team’s attention to the shared goal, support the involvement of less active
participants and maintain a working atmosphere. In this sense, communication
in the structure of team interaction is not a supporting element, but its functional
core.

There are specific reasons for including the facilitative aspect within the
communication component. In professional practice, the modern computer
science teacher often works as an organiser of group activity, a consultant on
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the use of digital tools and a coordinator of joint task completion. They should
not only be able to communicate themselves, but also create conditions for
the productive communication of others. For this reason, the communication
component in the structure of team interaction should include the capacity for
pedagogically appropriate facilitation. This logic is consistent with the findings
of Lin et al.*’, who show that it is digital pedagogical competence, rather than
technical skill alone, that mediates the teacher’s ability to organise collaboration
and the responsible use of technologies.

The second component is cooperative-productive. Its necessity is determined
by the fact that a real team does not limit itself to exchanging views, but works
towards creating a shared result. For the pre-service computer science teacher,
this result often has a digital form. It may be a fragment of an electronic course,
a lesson scenario, an interactive exercise, a set of visual materials, a digital case,
a shared document, a learning instruction, a model or another educational product.
Accordingly, the cooperative-productive component includes the ability to take
part in the collective creation of such a product, coordinate one’s own contribution
with the contributions of others, and work in a mode of collaborative editing,
revision and integration of parts into a coherent structure. It also includes readiness
to accept changes suggested by other participants and to move away from a purely
individual logic of authorship towards the logic of a collective result.

The productive dimension is precisely the element that distinguishes
team interaction from superficial group activity. If joint work does not lead
to the creation of an agreed result, it risks remaining at the level of parallel
performance of separate actions. For the pre-service computer science teacher,
this is especially significant, as their future professional activity involves the
constant creation and adaptation of digital educational materials. Therefore,
the capacity for collective digital authorship should be considered an important
structural component of team interaction. In this respect, the findings of Brannan
et al.%® are indicative. They stress that team work has the greatest developmental
potential when it is oriented towards the joint production of a solution and
collective responsibility for the result, rather than towards the mechanical
division of tasks.

The third component is organisational-project. It is connected with the fact
that team interaction in a digital educational environment requires not only
communication and joint product creation, but also the ordering of the activity

¢ Lin R., Yang J., Jiang F., Li J. Does teacher’s data literacy and digital teaching competence
influence empowering students in the classroom? Evidence from China. Education and Information
Technologies, 2022. Vol. 27. P. 10537-10557. https://doi.org/10.1007/s10639-022-11274-3

% Brannan L., Parrish C. W., Szatkowski H. D. Team-based learning. Handbook of research on
critical thinking strategies in pre-service learning environments. Hershey : IGI Global, 2019. P. §9-108.
https://doi.org/10.4018/978-1-5225-7823-9.CH005
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process itself. For the pre-service computer science teacher, this component
includes the ability to see the structure of a joint task, distribute roles, plan
stages of work, agree on deadlines, use digital coordination tools, monitor the
team’s progress and, when necessary, adjust the logic of joint activity. In essence,
this concerns the project culture of team work. In modern digital education,
it has particular importance, since many collective tasks take place under
conditions of multi-channel communication, a combination of synchronous and
asynchronous forms of participation, the accumulation of digital artefacts and
the need to keep in view not only the content, but also the sequence of actions.

The organisational-project component is especially important for computer
science education, where the logic of work is often structured, staged and
algorithmic. The pre-service computer science teacher should be able to think
about team activity not as a chaotic process, but as a process with defined stages,
roles, points of agreement and criteria for the readiness of intermediate results.
This brings team interaction closer to real professional situations in which the
teacher acts not only as a communicator, but also as an organiser of activity.
It is in the digital environment that this component becomes especially visible,
since digital boards, trackers, calendars, shared tables and other coordination
tools make it possible to record and analyse the team work process itself**°,

Despite this analytical distinction, the three components form an integrated
system. The communication-facilitation component makes it possible to
coordinate actions and supports the team’s shared thinking. The cooperative-
productive component gives interaction its substantive focus, that is, the
result around which participants’ efforts are united. The organisational-
project component orders the process itself, makes it manageable and moves
team activity into a more mature form. If one of these components is weakly
developed, the overall quality of team interaction decreases. For example,
active communication without a shared product may fail to turn into real team
activity. The presence of a shared product without organisational coordination
often leads to a chaotic combination of fragments. A formal project structure
without meaningful communication and facilitation does not ensure real
coordination among participants. Therefore, the structure of team interaction
should be understood as an interdependent system of components.

0 Echeverria V., Yan L., Zhao L., Abel S., Alfredo R., Dix S., Jaggard H., Wotherspoon R.,
Osborne A., Buckingham Shum S., Gasevi¢ D., Martinez-Maldonado R. TeamSlides: A multimodal
teamwork analytics dashboard for teacher-guided reflection in a physical learning space. Proceedings of
the 14th International Learning Analytics and Knowledge Conference. New York : ACM, 2024. https:/
doi.org/10.1145/3636555.3636857

" Rudenko Y., Zhurba K., Bekh 1., Petrenko S., Bobokalo A., Semenikhina O. Using dashboards in
the development of students’ analytical thinking. 2025 48th MIPRO ICT and Electronics Convention
(MIPRO). IEEE, 2025. P. 406-411. https://doi.org/10.1109/MIPR0O65660.2025.11131997
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From the standpoint of the professional training of pre-service computer
science teachers, this structure has another advantage: it makes it possible
to combine general pedagogical and subject-specific logic. On the one hand,
communication, collaboration, coordination and joint result creation are
universal features of team work. On the other hand, in computer science
education these features take on a clear digital form and are connected with
specific tools, types of activity and products. This means that the structure of
team interaction is not an externally borrowed scheme, but directly corresponds
to the specific features of the professional field of the pre-service computer
science teacher.

It is also worth taking into account that the structure of team interaction has
not only an operational, but also a value-based dimension. Each component
involves a certain professional position. The communication-facilitation
component is impossible without respect for other participants and readiness
to listen and reach agreement. The cooperative-productive component
requires acceptance of the logic of shared authorship and readiness to work
for a common result, not only to demonstrate one’s own contribution. The
organisational-project component is based on responsibility, discipline, respect
for agreements and an understanding of the importance of coordination for
the quality of joint work. Thus, the structure of team interaction includes
not only skills, but also a certain type of professional culture that should be
formed in the future teacher.

This approach makes it possible to move from an abstract recognition of
the importance of team interaction to its operationalisation. Once the structure
of the phenomenon has been defined, it becomes possible to describe the
criteria and indicators of its formation, and then to build a methodology for
its purposeful development within a digital educational environment. For this
reason, structural analysis in this section performs not only an explanatory, but
also a design function. It creates the basis for the following subsections, where
the assessment criteria, levels of formation and methodological principles for
developing team interaction in pre-service computer science teachers will be
considered.

Thus, the structure of team interaction in pre-service computer science
teachers should be viewed as an integrated system of three interrelated
components:  communication-facilitation,  cooperative-productive  and
organisational-project. This structure most fully reflects the logic of joint
activity in a digital educational environment, corresponds to the specific
features of computer science teacher education and creates a basis for
further defining the criteria and indicators of formation of this professionally
significant construct.
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3.2.2. Criteria and Indicators of Team Interaction Formation in Pre-service
computer science teachers

After clarifying the structure of team interaction, it is logical to move on
to defining the criteria and indicators of its formation. This stage gives the
theoretical analysis an applied meaning, as it allows a move from a general
description of the phenomenon to its pedagogical operationalisation. If
team interaction is considered an important component of modernising the
professional training of pre-service computer science teachers, then it should be
not only conceptually justified, but also suitable for pedagogical observation,
assessment and purposeful development. Without criteria and indicators, it
remains more of a value-based guideline than a real educational aim.

In pedagogical research, a criterion is usually understood as a general feature
on the basis of which it is possible to judge the state or level of formation of
a certain quality, while indicators specify this feature through more observable
manifestations. In the case of team interaction in pre-service computer science
teachers, this distinction is especially important, as the phenomenon itself has
a complex, multi-component character and combines communicative, activity-
based, organisational and reflective dimensions. For this reason, the criteria
should correspond to the structural components, while the indicators should
reflect real actions that can be observed in a digital educational environment
during joint activity.

Current research on digital pedagogical competence, collaboration and
teacher professional development shows an important methodological point: the
assessment of complex professional qualities cannot be based only on formal
results or only on subjective self-assessment. A combination of different features
is needed, reflecting both the content-related side of activity and its process
organisation. Therefore, the criteria for the formation of team interaction should
be based on the logic of real team work in a digital environment, where not
only the final product is important, but also the way it is created, the nature of
communication, the organisation of the process, and readiness to coordinate and
adjust one’s own actions’"’>,

Taking into account the structure of team interaction in pre-service computer
science teachers, it is reasonable to distinguish three main criteria of its formation:

n Echeverria V., Yan L., Zhao L., Abel S., Alfredo R., Dix S., Jaggard H., Wotherspoon R.,
Osborne A., Buckingham Shum S., GaSevi¢ D., Martinez-Maldonado R. TeamSlides: A multimodal
teamwork analytics dashboard for teacher-guided reflection in a physical learning space. Proceedings of
the 14th International Learning Analytics and Knowledge Conference. New York : ACM, 2024. https://
doi.org/10.1145/3636555.3636857

2 Tzafilkou K., Perifanou M. A., Economides A. A. Assessing teachers’ digital competence in primary
and secondary education: Applying a new instrument to integrate pedagogical and professional elements
for digital education. Education and Information Technologies, 2023. Vol. 28. P. 10551-10583. https://
doi.org/10.1007/s10639-023-11848-9
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communication-facilitation,  productive-cooperative and  organisational-
project. This grouping is methodologically justified because it reflects three
basic dimensions of team work: maintaining meaningful interaction, creating
a shared result and coordinating the process. Each of these criteria has its own
set of indicators, but only together do they provide a sufficiently integrated
view of the level of team interaction formation as a professionally significant
characteristic of the pre-service computer science teacher.

The first criterion is communication-facilitation. It is distinguished because
any team work begins with the establishment and maintenance of functional
interaction among participants. In a digital environment, this aspect becomes
especially important, as communication often takes place through different
channels and requires conciseness, precision, timely responses and the ability to
preserve the meaningful coherence of discussion. For the pre-service computer
science teacher, this criterion reflects the degree of readiness for constructive
digital interaction, the ability to support joint discussion, express ideas clearly
and in a subject-related way, coordinate positions and create conditions for
productive team work. The significance of this criterion is consistent with the
findings of Lin et al.”®, who show that teachers’ digital pedagogical competence
is directly connected with their ability to organise collaboration, communication
and the responsible use of technologies.

The indicators of the communication-facilitation criterion should include,
first of all, the clarity and meaningfulness of statements in digital interaction.
This refers to the ability to formulate messages so that they are understandable to
other participants, do not create unnecessary uncertainty and support the progress
of joint work. Another important indicator is the regularity and appropriateness
of participation in discussion. Team interaction cannot be considered fully
formed if a participant joins the joint work only occasionally or formally. The
next indicator is the ability to ask clarifying questions, as such questions often
signal active involvement in the logic of the shared task. No less important is the
ability to provide constructive feedback, that is, not simply to assess or comment
on the contribution of others, but to help improve the result without damaging
the working atmosphere of the team. Another indicator is the ability to support
other participants and help include those who are less active. Finally, an essential
indicator is the capacity to keep discussion within the shared goal, that is, to
perform at least a minimal facilitative function in the team process.

This approach makes it possible to see communication not as a background
support for joint work, but as its active driving force. For the pre-service computer

 Lin R., Yang J., Jiang F., Li J. Does teacher’s data literacy and digital teaching competence
influence empowering students in the classroom? Evidence from China. Education and Information
Technologies, 2022. Vol. 27. P. 10537-10557. https://doi.org/10.1007/s10639-022-11274-3
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science teacher, this is especially important because in their future professional
activity they will need not only to take part in team work, but also to organise
it for others. Thus, the communication-facilitation criterion reflects not only the
current quality of interaction in a learning group, but also potential readiness for
pedagogical management of such interaction in later professional practice.

The second criterion is productive-cooperative. Its significance is
determined by the fact that team interaction gains professional meaning only
when it is directed towards the creation of a shared result. Communication
and coordination alone do not yet guarantee team work if participants are
not working on a collective product that requires coordination, integration of
contributions and shared responsibility for quality. For the pre-service computer
science teacher, this criterion is especially important, as their professional
activity is largely connected with the creation of digital, textual, visual,
methodological and interactive products. For this reason, the ability to work in
the mode of shared digital authorship should be considered an important sign of
formed team interaction. In this respect, the productive nature of team activity
corresponds to the findings of Brannan et al.”, who stress that team learning
becomes most effective when it is oriented towards collective problem-solving
and the production of a unified result.

The indicators of the productive-cooperative criterion should include the
degree of involvement in the joint creation of a product. This means not formal
presence in a group, but a real contribution to the shared result. An important
indicator is the coherence of one’s own contribution with the general structure
of the product. A participant may be active, but their work may not always
be integrated into the logic of the team result. Therefore, participation should
be considered productive when one’s own actions are related to the task of
the whole team. The next indicator is readiness for collaborative editing and
revision. In a digital environment, this feature is seen in the extent to which
a participant treats collective editing as a natural mechanism for improving
the product, rather than as interference in an individual area of work. Another
significant indicator is the ability to accept changes suggested by other
participants and, when necessary, adjust one’s own contribution. A further
indicator is connected with the degree of coherence of the created product: the
extent to which the result has a unified logic and is not a mechanical sum of
disconnected fragments. Finally, the degree of responsibility for the quality of
the common result is important, rather than responsibility only for one’s own
part of the work.

™ Brannan L., Parrish C. W., Szatkowski H. D. Team-based learning. Handbook of research on
critical thinking strategies in pre-service learning environments. Hershey : IGI Global, 2019. P. 89-108.
https://doi.org/10.4018/978-1-5225-7823-9.CH005
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The productive-cooperative criterion is especially important for modernising
the professional training of pre-service computer science teachers, as it makes
it possible to connect the development of team interaction with the formation
of professionally significant subject-related skills. In this case, team work is
not separated from professional content, but is realised through it. The creation
of a digital product becomes both a means of developing team interaction and
a space in which the level of its formation is shown.

The third criterion is organisational-project. It is distinguished because team
interaction in a digital educational environment requires not only communication
and a shared product, but also the ordering of the activity process. In digital
conditions, where different communication channels, forms of participation,
time modes and types of tools are combined, the organisation of the process
often determines the success of the whole team. For the pre-service computer
science teacher, this criterion is extremely important, as it relates to their future
ability to design joint activity, distribute roles, see the stages of work and use
digital coordination tools. The significance of this criterion is also supported
by studies of digital visualisations and analytical tools, which show that the
structure and visibility of the process substantially strengthen the quality of
team interaction’76.

The indicators of the organisational-project criterion should include the
ability to see the overall structure of a team task. This is shown in understanding
which stages the work consists of, which actions are sequential, which can
be carried out in parallel and which require prior coordination. An important
indicator is readiness to participate in role distribution and to take on defined
functions. The ability to meet agreed deadlines and follow the temporal logic of
joint activity should also be included. In a digital environment, this is especially
significant because joint work often takes place beyond a single synchronous
class and requires the maintenance of pace. The next indicator is the use
of digital coordination tools: boards, trackers, tables, planners and shared
structured documents. This is not simply about technical use of these tools, but
about the ability to apply them to organise the team’s work. Another significant
indicator is the ability to identify organisational difficulties and suggest ways
to overcome them. Finally, an important feature is the ability to maintain the

s Echeverria V., Yan L., Zhao L., Abel S., Alfredo R., Dix S., Jaggard H., Wotherspoon R.,
Osborne A., Buckingham Shum S., Gasevi¢ D., Martinez-Maldonado R. TeamSlides: A multimodal
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integrity of the process, that is, not to lose sight of the general logic of team
activity even when tasks change or roles are redistributed.

The organisational-project criterion is also important because it brings team
interaction closer to the logic of real professional activity. In future pedagogical
practice, the computer science teacher will not only work in a team, but will
often organise the joint activity of others. Therefore, the ability to see the
process as a whole, understand the role of coordination tools, manage stages
and maintain the structured nature of work is no less important than the ability
to communicate well or complete one’s own part of the task effectively.

It should be emphasised that each criterion has diagnostic value only in
connection with the others. High communicative activity without a real
contribution to the shared product does not allow us to speak of formed team
interaction. Similarly, a high-quality individual contribution without readiness
for coordination and collaborative editing does not yet mean mature cooperation.
In the same way, meeting formal deadlines and using coordination tools do
not show a high quality of team work if meaningful interaction and shared
responsibility for the result are absent. For this reason, assessment of the
formation of team interaction should be complex and based on a set of criteria,
rather than on separate isolated features.

From a methodological point of view, defining criteria and indicators
has another important function. It makes it possible to move towards the
development of tools for pedagogical diagnosis. Self-assessment, structured
observation, analysis of digital artefacts, study of revision history, interpretation
of comments, analysis of the logic of the shared product or the use of visual
coordination tools become meaningful only when it is clear in advance which
features the researcher or teacher is looking for. In this sense, criteria and
indicators are a kind of bridge between the theoretical model and the real
educational process. They make it possible to transform team interaction from
a general concept into a phenomenon that can be pedagogically observed,
analysed and developed.

Thus, the formation of team interaction in pre-service computer
science teachers should be assessed according to three interrelated criteria:
communication-facilitation, productive-cooperative and organisational-project.
The first reflects the quality of meaningful digital communication and the ability
to support the group process. The second characterises the level of participation
in the joint creation of a result and readiness for collective authorship. The third
reveals the ability to order, coordinate and organise team activity as a project.
The set of corresponding indicators creates a basis for further defining the levels
of team interaction formation, which is the next logical step in the development
of this section.
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3.2.3. Levels of Team Interaction Formation in Pre-service computer science
teachers

After defining the structure of team interaction and justifying the criteria
and indicators of its formation, it is logical to move on to describing the
levels of development of this professionally significant construct. The level-
based approach makes it possible to view team interaction not as a quality
that is either present or absent, but as one that develops gradually, passes
through certain stages of formation and can become the object of purposeful
pedagogical influence. For the professional training of pre-service computer
science teachers, this is especially important, since team interaction in
a digital educational environment does not arise automatically as a result of
group tasks or the use of digital platforms. It requires specially organised
experience, reflection, correction and a gradual transition from elementary
forms of involvement to more mature, independent and project-structured
participation in joint activity.

The level-based description of team interaction formation should rely
on the previously defined criteria: communication-facilitation, productive-
cooperative and organisational-project. At the same time, it is reasonable to
take into account that the development of team interaction does not always
proceed in strict synchrony across all these dimensions. In the practice of
professional training, there may be situations where a learner shows a relatively
good level of digital communication, but is not yet ready for full collective
authorship or is not confident enough in organising the team work process. For
this reason, the levels of formation should be understood as generalised types
of team interaction manifestation, within which some internal unevenness in
the development of separate components is possible. However, for pedagogical
analysis, it is important to outline the dominant features that make it possible to
identify the prevailing level.

Within this study, it is reasonable to distinguish three levels of team
interaction formation in pre-service computer science teachers: low, medium
and high. This gradation is methodologically justified because, on the one hand,
it clearly differentiates the degrees of formation and, on the other hand, does
not create excessive fragmentation that would complicate further diagnosis. It is
also consistent with the logic of pedagogical observation, where it is important
to record not minor differences between similar states, but the qualitative nature
of a learner’s participation in team work. In addition, the three-level model is
sufficiently convenient for describing the dynamics of change during formative
influence.

The low level of team interaction formation is characterised primarily by
fragmented participation in joint activity. At this level, the pre-service computer
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science teacher usually does not show stable readiness to work according to
the logic of a team. Their participation in digital interaction is situational or
mainly reactive. Communication is often limited to short answers, formal
remarks or occasional involvement in discussion without a noticeable influence
on the progress of joint work. Such a learner rarely initiates clarification,
does not always respond to comments in time, does not show sufficient
sensitivity to the needs of other participants and usually does not perform even
minimal facilitative functions. In a digital environment, this may be seen in
passive observation of the work of others, weak involvement in discussion
or participation that is reduced to separate technical actions without deeper
content-related engagement.

In the productive-cooperative dimension, the low level is shown in the
fact that the participant mainly perceives the shared task as a set of separate
individual assignments. Their contribution to the product may be present, but
it is not always related to the general logic of the team result. There is often
an orientation towards completing only one’s own minimum part, without
awareness of the need to improve the shared result. The mode of collective
editing or shared digital authorship may cause difficulties, discomfort or
a hidden tendency to isolate one’s own part of the work. Such a learner is
reluctant to accept revisions, rarely initiates improvements to the common
product and is not always able to see that the team result should be coherent
rather than mechanically assembled from disconnected fragments.

In the organisational-project aspect, the low level is expressed in an
insufficient ability to see the structure of the team task and to orient oneself
in the logic of the shared process. The pre-service computer science teacher
may follow separate instructions, but usually does not show enough initiative
in planning, does not actively participate in role distribution and does not use
digital coordination tools as means of organising work. They may find it difficult
to relate their own actions to the stages of the shared process, to meet agreed
deadlines or to respond to organisational changes. As a result, their participation
often remains dependent on external guidance, while team interaction itself is
perceived as something external to the main content of the work.

Thus, the low level of team interaction formation reflects a state in which the
pre-service computer science teacher has not yet moved from an individualised
model of activity to the real logic of team work. They may use digital tools,
complete separate tasks and even participate in group activity, but their
participation does not acquire the features of stable, meaningful, responsible
and well-organised interaction. For pedagogical training, this means the need
for purposeful support, the creation of safe conditions for entering team work
and the gradual complication of forms of joint activity.
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The medium level of team interaction formation reflects a transitional state
in which the pre-service computer science teacher already shows basic readiness
to work in a team, but this readiness is not yet fully stable, independent and
internally organised. In the communication-facilitation aspect, this is shown
through more regular participation in digital discussion, the ability to maintain
contact with other participants, provide some meaningful comments, respond
to clarifications and become involved in collective work in a more timely way.
However, communication at this level does not always perform the function
of supporting the process itself. The pre-service computer science teacher may
express their own ideas effectively, but may not always know how to help
the team overcome misunderstanding, structure discussion or systematically
support less active participants. The facilitative component is still developing
and is often realised episodically rather than consciously.

In the productive-cooperative dimension, the medium level is characterised
by real participation in the creation of a shared result. The learner is no longer
limited to formally completing a separate fragment, but to some extent relates
their own contribution to the general logic of the product. They are able to work
in a mode of collaborative editing, accept some revisions and improve material
with regard to team needs. At the same time, such cooperation is not always
fully mature. There may still be a tendency to overestimate one’s own part
of the work, insufficient attention to the coherence of the product or selective
readiness to accept changes initiated by others. At this level, there is already an
understanding of the value of a shared result, but it does not always become
a stable practice of collective digital authorship.

In the organisational-project aspect, the medium level means that the pre-
service computer science teacher begins to understand the stages of joint activity,
can work according to a previously defined plan, follow a role and deadlines,
and use digital coordination tools if the logic of their use has already been set by
the teacher or the group. They are able to see the general structure of the task,
but do not always initiate its clarification or correction. Their participation in
coordination is more executive than organisational. Such a learner can already
work in a structured digital environment quite productively, but does not yet
fully show the ability to independently support the team process or restructure
it in response to difficulties.

The medium level is especially important for pedagogical analysis because
it is here that the potential for further development becomes most visible. At
this stage, team interaction ceases to be an external requirement for the pre-
service computer science teacher. It begins to be perceived as a natural way of
achieving a result in a digital environment. At the same time, moving to a high
level requires specially organised conditions that support the development of
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project independence, facilitative sensitivity, mature shared authorship and
responsibility not only for one’s own actions, but also for the logic of team
work as a whole.

The high level of team interaction formation describes a state in which
the pre-service computer science teacher demonstrates stable, conscious and
professionally productive readiness for team activity in a digital educational
environment. In the communication-facilitation dimension, this is shown in
meaningful, timely, constructive and functionally appropriate participation
in discussion. Such a learner not only expresses ideas clearly and provides
reasoned feedback, but also supports the interaction process itself. They are
able to notice communication gaps, help include other participants, support
the team in keeping focus on the shared goal, clarify ambiguous decisions and
gently facilitate discussion. In a digital environment, this is seen not simply in
activity, but in productive communicative presence that really helps the team
work better.

In the productive-cooperative aspect, the high level means mature readiness
for the joint creation of a digital product. At this level, the pre-service computer
science teacher understands the result as collective, not as individually divided.
They can integrate their own contribution into the overall structure, suggest
changes that improve the coherent product, work in a mode of collective editing
without losing responsibility for quality, accept revisions and use them to improve
the shared result. For them, shared authorship is not a compromise, but a natural
form of professional activity. In a product created with their participation, one
can see not a mechanical combination of parts, but real coordination, structure
and coherence. This level corresponds most closely to the modern logic of the
professional activity of a computer science teacher, who must be able to work in
a shared digital space on different types of educational solutions.

In the organisational-project dimension, the high level is shown in the ability
to independently see the logic of a shared task, plan stages of work, take part in
role distribution, suggest ways of coordination, use digital tools for visualising
and managing the process, and adjust the team’s activity in response to new
circumstances. At this level, the pre-service computer science teacher does not
simply follow instructions, but understands team work as an integrated process.
They are able to combine attention to the content of the product with attention
to the organisation of activity, see the link between the quality of coordination
and the quality of the result, maintain the rhythm of joint work and focus not
only on completing their own part, but on the success of the team as a whole.
This level most clearly indicates readiness for further professional activity in
digitally organised education, where the teacher must not only work in a team,
but often also be one of those who supports this team work.
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The high level of team interaction formation has one more important
feature: it combines activity-based capacity with a professional position. Such
a pre-service computer science teacher is not only technically able to work with
others, but also values team work as a resource for pedagogical quality. They
recognise the importance of coordination, shared responsibility, openness to
editing, digital ethics and process organisation. This means that, at a high level,
team interaction becomes part of professional culture, not only a set of separate
skills. It is this integration of the activity-based and value-related dimensions
that indicates the maturity of this construct.

The described levels make it possible to see the dynamics of team
interaction formation as a gradual transition from fragmented, externally guided
and mainly individualised participation to independent, meaningful, responsible
and project-structured team work. In the professional training of pre-service
computer science teachers, this logic is especially valuable, as it allows not
only the current state to be identified, but also the pedagogical conditions for
its change to be designed. If the low level mainly requires involvement in
the experience of basic interaction, the medium level requires strengthening
cooperation, facilitation and responsibility for the shared product, while the
high level involves consolidating team interaction as a stable professional way
of acting.

The level-based approach also has methodological significance for the
further formative stage of the study. It makes it possible to trace positive
dynamics of change, identify the components most sensitive to pedagogical
influence and specify which pedagogical conditions support the transition from
one level to another. In this sense, the levels of formation perform not only
a descriptive, but also a predictive function. They make it possible to build the
logic of the methodology, select appropriate observation tools and interpret the
results of pilot testing not fragmentarily, but within the general dynamics of
team interaction development.

Thus, the formation of team interaction in pre-service computer science
teachers should be considered through three levels: low, medium and high.
The low level reflects mainly fragmented, reactive and weakly organised
participation in team work. The medium level characterises basic readiness for
interaction, joint product creation and work in a structured digital environment,
but still without full independence and maturity. The high level is expressed
in a stable capacity for meaningful, responsible, facilitation-sensitive,
cooperatively productive and project-organised team activity. This level-based
model creates a basis for the further transition to describing the diagnostic tools
and the methodology for developing team interaction in pre-service computer
science teachers within a digital educational environment.
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3.3. Methodology for Developing Team Interaction in Pre-service
computer science teachers in a Digital Educational Environment

The justification of the structure of team interaction and the definition of its
criteria, indicators and levels of formation create the basis for the next logical
step, namely the development of a methodology for its purposeful formation. At
this stage, the theoretical model gains a practical dimension. If, in the previous
subsections, team interaction was considered as a professionally significant
characteristic of the pre-service computer science teacher, it is now necessary
to show how this quality can be developed within the real educational process,
which pedagogical means support its formation, and how the digital educational
environment should be organised so that it functions not only as an instrumental
base, but also as a space for professional growth.

Current research in digital pedagogy and teacher professional development
consistently stresses that complex professional qualities are not formed through
one-off instruction or simple familiarisation with digital services. The approaches
that prove effective are those which combine practical activity, collaborative
formats, methodological support, gradual complication of tasks and reflection
on one’s own experience’”’®. For the training of pre-service computer science
teachers, this conclusion is of fundamental importance. Team interaction cannot
be formed only by explaining its importance or by mechanically including
learners in group work. It requires such an organisation of the educational
process in which joint activity becomes functionally necessary, professionally
significant, digitally mediated and pedagogically meaningful.

The methodology for developing team interaction in pre-service computer
science teachers should be based on several initial provisions. First, team
interaction is considered as an integrated construct that includes communication-
facilitation, cooperative-productive and organisational-project components.
Therefore, the methodology cannot focus only on developing separate
communication skills or only on completing joint tasks. It must cover different
aspects of team work. Second, the formation of this quality should take place
not outside professional content, but through it. For the pre-service computer
science teacher, this means that team interaction should be developed through
professionally relevant tasks connected with the creation of digital educational
products, the design of learning fragments, the use of visualisation, digital
boards, shared documents and coordination services. Third, the methodology

7 Abildinova G., Abdykerimova E., Assainova A., Mukhtarkyzy K., Abykenova D. Preparing
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should be organised so that the digital environment performs not an auxiliary,
but a structuring function, that is, it determines the way in which learners
participate in team activity.

In line with these provisions, the methodology for developing team
interaction can be defined as an integrated system of pedagogically organised
actions aimed at developing the pre-service computer science teacher’s capacity
for meaningful digital communication, joint creation of an educational product,
coordination of the team process and reflective understanding of joint activity.
In this sense, the methodology is not reduced to a set of exercises or a sequence
of classes. It includes the aim, principles, content, forms of organisation, digital
tools, pedagogical conditions, the logic of activity development and ways of
assessing the changes that take place during training.

The aim of the methodology is to develop team interaction in pre-service
computer science teachers as a component of their modernised professional
training within a digital educational environment. This aim can be specified
through several interrelated tasks. The first task is to develop the capacity for
constructive digital communication, including the ability to express ideas,
support discussion, provide feedback, clarify decisions and perform elements
of facilitation. The second task concerns the formation of readiness for the
collective creation of a digital educational product, that is, for work in the mode
of shared authorship, editing, revision and coordination of the result. The third
task is connected with the development of organisational-project skills, including
role distribution, planning of stages, use of digital coordination tools and support
for the coherence of joint work. The fourth task is to form a reflective attitude
towards team activity, when the pre-service computer science teacher begins to
understand not only the content of the product, but also the ways of working
together, the difficulties of interaction and their own role in the team process.

The methodology is based on a number of principles that define its internal
logic. First of all, the principle of professional relevance should be noted. Its
essence is that team interaction is developed through tasks that are directly related
to the future work of the computer science teacher. These may include developing
a fragment of a digital lesson, creating an interactive exercise, preparing a shared
visual model, constructing a learning case, creating digital instructions or jointly
designing resources for blended learning. As a result, team work is not perceived
as an artificially imposed activity, but gains professional meaning. This approach
is consistent with current views on effective digital teacher training, which should
not be abstract, but embedded in real pedagogical practices”.

" Abildinova G., Abdykerimova E., Assainova A., Mukhtarkyzy K., Abykenova D. Preparing
educators for the digital age: Teacher perceptions of active teaching methods and digital integration.
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The second important principle is the principle of activity-based conditioning.
Team interaction is not formed through passive acquisition of knowledge about
collaboration. It appears and develops in activity that requires coordination of
actions, integration of contributions, joint search for a solution and collective
responsibility for the result. For this reason, the methodology should be
built around actions, not around information about them. For the pre-service
computer science teacher, this means the need to work on tasks that cannot be
fully completed in a purely individual mode. The activity-based nature of the
methodology is also connected with the fact that, in a digital environment, the
learner should not only know how collaboration is organised, but should also
actually act according to the logic of such collaboration.

The third principle is gradual complication. Team interaction does not appear
at once in a fully mature form. It develops from basic involvement in digital
communication to more complex forms of coordination, shared authorship
and project organisation of the team process. Therefore, the methodology
should provide a gradual transition from relatively simple types of interaction
to more complex ones. At the initial stages, these may be tasks that require
short discussion, joint clarification or collective structuring of ideas. Later,
it is appropriate to move to the joint creation of a digital product, and then
to tasks that already require clear role organisation, distribution of functions,
coordination of stages and visualisation of the work process. Such gradual
development ensures not only increased complexity, but also a lower risk of
formal completion of group tasks.

The fourth principle is the functional organisation of the digital environment.
For the development of team interaction, what matters is not the set of digital
tools itself, but the carefully planned logic of their use. The pre-service
computer science teacher should work in an environment where synchronous
communication, asynchronous coordination, collaborative editing, process
visualisation and coordination of actions are organised not chaotically, but as
interconnected parts of a single working space. This is consistent with the view
that the quality of the digital educational environment is determined by its
systemic character and pedagogical appropriateness, not simply by the presence
of technical resources®. In methodological terms, this principle means that each
digital tool should perform a clearly defined function in team work.

The fifth principle is reflective support. Team interaction becomes a stable
professional quality only when participants do not simply complete a joint task,
but understand how they interacted, what helped or hindered the achievement

8 TIlamons B. I, XBopocrina 0. B., FOpuenko A. O., Cemenixina O. B. Bukopucranus 3aco6is
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of the result, how roles were distributed, what the logic of communication was
and what value the shared product has. In a digital educational environment,
reflection has especially favourable conditions, since revision histories,
comments, visual boards, digital traces of activity and the structure of the
created result can be used as material for analysis. This is consistent with
current approaches to understanding team work through the analysis of digital
artefacts and analytical tools®!.

The logic of the methodology involves several consecutive stages. At the first,
motivational-orientation stage, it is important to develop in pre-service computer
science teachers an understanding that team interaction is not a secondary social
skill, but part of the structure of modern professional readiness. At this stage, it
is useful to actualise experience of joint activity, identify initial views of team
work, show its connection with the digital transformation of education and with
the professional role of the computer science teacher. At the same time, learners
make their first entry into the digital environment of the methodology: the rules
of work, the logic of using tools, norms of communication and principles of
interaction are clarified.

The second stage can be defined as operational-communication. Its main
task is to develop basic ways of digital team interaction. At this stage, special
attention is paid to meaningful communication, clarification of tasks, support for
digital discussion, mutual commenting and the development of a habit of joint
consideration of a problem. The tasks should be relatively compact, but should
require real coordination. For example, they may include collectively defining
the structure of a future digital product, agreeing on criteria for its quality,
jointly presenting an idea visually or creating a concept map on a particular
computer science topic. It is at this stage that the basis of the communication-
facilitation component is formed.

The third stage is cooperative-productive. Its content lies in the transition
from discussion to the joint creation of a digital product. At this stage, pre-
service computer science teachers work in collaborative editing environments,
collectively develop materials, agree on the format, structure and content of
the result, accept revisions and learn to relate their own contribution to the
logic of the overall product. It is important that the product is professionally
significant. These may be learning materials, digital exercises, lesson scenarios,
elements of a distance course, visual instructions or interactive mini-projects.

81 Echeverria V., Yan L., Zhao L., Abel S., Alfredo R., Dix S., Jaggard H., Wotherspoon R.,
Osborne A., Buckingham Shum S., Gasevi¢ D., Martinez-Maldonado R. TeamSlides: A multimodal
teamwork analytics dashboard for teacher-guided reflection in a physical learning space. Proceedings of
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This stage most intensively develops the cooperative-productive component of
team interaction.

The fourth stage should be defined as organisational-project. Here, team
work gains a higher level of structure. Participants not only create a shared
product, but also plan stages, distribute roles, use digital boards, calendars,
trackers or other coordination tools, monitor progress and adjust their own
actions. At this stage, the importance of the organisational-project component
increases. The pre-service computer science teacher begins to understand team
activity as a managed process, rather than as a spontaneous combination of
individual efforts. It is within this stage that team interaction comes closest to
the logic of the future professional activity of the teacher, who must organise
the joint digital work of others.

The fifth stage is reflective-generalising. Its purpose is to analyse the
acquired experience, understand changes, relate one’s own participation to
the criteria of team interaction and identify individual development dynamics.
At this stage, self-assessment, discussion of difficulties, analysis of digital
artefacts, examination of revision history and discussion of the logic of the
team process are used. It is here that team interaction moves from the level
of a completed action to the level of a conscious professional quality. For the
pre-service computer science teacher, this has particular value, as they not only
experience collaboration, but also begin to see how such experience can later
be organised pedagogically in work with learners.

In formative terms, the methodology is implemented through a series of
digitally organised training sessions. The training format is justified because it
allows attention to be focused not so much on the transmission of knowledge as
on the development of ways of acting. In the study, this format was connected
with three weekly training sessions based on the use of video communication,
messengers, shared documents and digital boards. Such organisation is not
accidental. It makes it possible to combine synchronous discussion with
asynchronous revision, textual interaction with visualisation, collaborative
editing with project coordination. Thus, each tool within the methodology
performs not only a technical, but also a pedagogically defined function.

Video conferencing services provide a space for synchronous interaction,
rapid coordination of positions and facilitation of the group process. Messengers
support short asynchronous communication, clarification of details, reminders
and current coordination. Shared documents create conditions for the collective
development of a textual or structured product and make it possible to work
through commenting, mutual editing and revision. Digital boards perform
the function of visualising ideas, planning stages, recording roles, structuring
content and coordinating the process. Together, these tools create a functionally
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rich digital environment in which team interaction gains concrete, observable
and pedagogically manageable forms®>®,

The effectiveness of the methodology is also ensured by a system of
pedagogical conditions. First of all, this concerns the professional relevance
of tasks. Team interaction is formed much more deeply when learners
work on something directly related to their future pedagogical activity. The
second condition is the functional organisation of the digital environment,
where tools do not duplicate one another chaotically, but form a working
system. The third condition is a supportive atmosphere of interaction, in
which digital editing, commenting and correction are perceived not as
a threat to individual contribution, but as a natural part of joint work.
The fourth condition is reflective support, which allows participants to
understand the logic of their own interaction. The fifth condition is the
gradual complication of tasks, through which team interaction moves from
basic forms of communication to more mature forms of shared authorship
and project coordination.

An important feature of the methodology is that it is oriented not towards
aone-time result, but towards development dynamics. This means that assessment
concerns not only the successful completion of a specific task, but also changes
in the learner’s way of participating in team work. The focus is on whether
the learner has begun to communicate more actively, coordinate their own
contribution with the contributions of others more effectively, use coordination
tools more consciously, and show greater readiness for collaborative editing
and reflection. This logic makes it possible to view the methodology as a tool
of professional growth, not only as a form of organising a class.

Thus, the methodology for developing team interaction in pre-service
computer science teachers in a digital educational environment is an
integrated system that combines professionally relevant content, an activity-
based foundation, staged organisation, a functionally organised digital
environment, a training format, reflective support and an orientation towards
development dynamics. Its main feature is that digital tools are used not as an
external technological resource, but as a means of the pre-service computer
science teacher’s real entry into the practice of team-based professional
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activity. As a result, team interaction acquires the features not of accidental
group activity, but of a purposefully formed component of modernised
professional training.

3.4. Organisation of the Pilot Study and Testing the Effectiveness of
the Methodology for Developing Team Interaction in Pre-service computer
science teachers

The development of a methodology for forming team interaction in pre-
service computer science teachers within a digital educational environment
required not only theoretical justification, but also an initial empirical check of
its practical viability. For this reason, a pilot stage was included in the structure
of the study. Its aim was to identify the initial sensitivity of the proposed
methodology to changes in the levels of team interaction formation and to check
whether the diagnostic tools were suitable for recording such changes. The pilot
study does not claim to provide exhaustive statistical proof of effectiveness in
all possible conditions. However, it makes it possible to assess the direction of
change, clarify the most sensitive components and confirm the methodological
appropriateness of the chosen approach.

The empirical base of the pilot study consisted of the results of
26 participants. Indicators were recorded in three areas: digital communication
and facilitation, joint content creation, and team project management. For each
area, two measurements were carried out: before the implementation of the
experimental programme and after its completion. Assessment was conducted
on a 4-point scale, where 1 point corresponded to the initial level, 2 points to
the basic level, 3 points to the advanced level, and 4 points to the expert level.
This scale is suitable for the pilot stage, as it allows a qualitative description
of levels to be combined with a quantitative presentation of dynamics. At the
same time, because the scale is ordinal, statistical analysis should rely not only
on mean values, but also on medians and non-parametric tests.

The assessment was based on a mixed approach. Three data sources were
combined: self-assessment, a practical task followed by observation of team
work in a digital environment, and analysis of digital artefacts. This structure
is consistent with current views on the diagnosis of complex professional
qualities, for which neither subjective survey data alone nor external observation
alone is sufficient. Self-assessment made it possible to record participants’
individual views of their own abilities in digital team work. The practical
task in microgroups created conditions for the real manifestation of team
interaction. The analysis of artefacts, version histories, chats and the structure
of coordination tools made it possible to see the actual nature of interaction,
not only declared intentions. This approach is consistent with the view that
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assessment of collaboration in a digital environment should take into account
both the process and the result of team activity®*.

Procedurally, the pilot study was organised as a short formative cycle
that combined pre-measurement, participation in a series of digitally
organised training sessions and repeated assessment after the programme
had been completed. The content of the activity was connected with the joint
development of educational materials and the planning of a team product in
a digital environment. Participants worked in microgroups, using synchronous
communication services, shared documents and coordination tools. Such
organisation followed the logic of the proposed methodology, according to
which team interaction is developed not through information about team work,
but through direct experience of such work in the digital space®-¢.

For the initial description of the empirical data, means, standard deviations,
medians and the proportions of participants who showed growth in indicators
were calculated. The analysis showed that, in all three competence areas, after
the completion of the programme there was a clear shift in results towards
higher levels. In the area of “Communication”, the mean score increased from
2.04 to 3.12 points, that is, by an average of 1.08 points. The median changed
from 2 to 3 points. Before the programme, 6 participants were at level 1, 13
at level 2 and 7 at level 3. After the programme, the distribution changed as
follows: 5 participants were at level 2, 13 at level 3 and 8 at level 4. This means
that, in the communication dimension, there was not merely a slight increase
in separate individual scores, but a shift of the whole group from initial-basic
manifestations to basic-advanced and advanced-expert ones. Improvement in
this indicator was recorded in 24 of the 26 participants, that is, in 92.3%, while
in 2 cases the result remained unchanged. No decrease was found.

In the area of “Joint Content Creation”, substantial positive dynamics were
also recorded. The mean score increased from 1.77 to 2.85 points, also by 1.08
points. The median changed from 2 to 3 points. Before the formative influence,
the initial and basic levels prevailed in the sample: 9 participants had 1 point,
14 had 2 points and only 3 had 3 points. After the programme, the distribution
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became different: 9 participants had 2 points, 12 had 3 points and 5 had
4 points. Thus, the most noticeable change is the disappearance of the initial
level and a shift of the centre of the distribution into the advanced level zone.
Improvement in this indicator occurred in 24 out of 26 participants, while the
value remained unchanged for 2 participants. No deterioration was recorded. In
pedagogical terms, this gives grounds to state that work in the mode of shared
digital authorship, commenting, coordination of changes and product revision
was indeed sensitive to specially organised methodological influence.

The most noticeable dynamics were found in the area of “Project
Management”. The mean score increased from 1.77 to 3.04, that is, by
1.27 points, which was the largest increase among the three components
studied. The median also changed from 2 to 3 points. Before the experimental
programme, 8 participants were at level 1, 16 at level 2 and only 2 at
level 3. After the programme, 4 participants were at level 2, 17 at level 3 and
5 at level 4. Thus, here too there was a complete disappearance of the initial
level and a shift of the majority of the group to the advanced level. Particularly
indicative is the fact that improvement in this competence was recorded in all
26 participants, that is, in 100% of the sample. In pedagogical terms, this is an
important result, since the organisational-project component usually requires
longer formation than basic digital communication. In this case, even a short
pilot cycle showed its high sensitivity to specially organised work with digital
boards, task structure, deadlines and role distribution.

The total score, which reflects the integral level of development of the
skills studied, was analysed separately. The maximum possible score across
the three competences was 12 points. The mean total score increased from 5.58
to 9.00, that is, by 3.42 points. The median changed from 6 to 9 points. An
increase in the total result occurred in all 26 participants without exception.
Such consistent positive dynamics across all participants indicate that the
methodology influenced not only separate isolated actions, but the whole
way of participating in digital team work. This is especially important for the
professional training of pre-service computer science teachers, where team
interaction should be considered as an integrated construct rather than as a set
of weakly connected skills.

The Wilcoxon signed-rank test was used to check the statistical significance
of the changes. The choice of this test was determined by three circumstances.
First, the study involved paired measurements carried out on the same
participants before and after the formative influence. Second, the assessment
scale was ordinal, not interval. Third, the sample size was relatively small,
which also makes non-parametric approaches more appropriate. The obtained
results showed statistically significant changes in all three competence areas.
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For digital communication and facilitation, the Wilcoxon test gave a value
of p < .001. Similarly, for joint content creation, p < .001 was also recorded.
For project management, the changes were also statistically significant at
p < .001. The integral total score also demonstrated statistically significant
positive dynamics at p < .001. This makes it possible to state that the identified
shifts are unlikely to be random and have a systemic character.

From the point of view of interpreting the results, several important
points should be emphasised. First, the positive dynamics in all three areas
confirm the practical viability of the proposed methodology. Second, the
largest mean increase was recorded in the organisational-project component.
This gives grounds to assume that those elements of the methodology
which are connected with a clear task structure, process visualisation, role
distribution and the use of coordination tools have the most pronounced
formative potential. Third, the growth in joint content creation shows that
collective digital authorship and work in an open editing mode are not only
possible in the training of pre-service computer science teachers, but can
also develop quite quickly under conditions of pedagogically well-designed
support. Fourth, the improvement in the communication component indicates
that digital interaction in a team becomes more constructive, meaningful
and facilitation-sensitive even within a short pilot period. This is consistent
with studies that stress the importance of active collaborative formats and
pedagogical support for developing professional interaction in a digital
environment®”:88,

At the same time, the results of the pilot study should be interpreted with
regard to its format. First, the sample was relatively small, which is typical
of a pilot stage, but does not allow broad generalisations. Second, the study
did not include a control group, and therefore its conclusions mainly concern
internal positive dynamics within the selected group. Third, although the
assessment scale is sufficiently convenient for recording levels, it is broad and
does not reveal more subtle differences between close states of development.
However, even taking these limitations into account, the obtained results have
important methodological value. They confirm that team interaction in pre-
service computer science teachers is a pedagogically manageable quality, and
that its development in a digital educational environment can be quite effective
even through a short but coherently organised influence.
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Hus, the pilot study showed positive and statistically significant dynamics
in the development of digital team work skills across all three studied areas:
digital communication and facilitation, joint content creation and team project
management. The most pronounced shifts were found in the organisational-
project component, which further confirms the importance of project-structured
organisation of joint activity in a digital environment. In general, the obtained
empirical data allow the proposed methodology to be considered a promising
basis for further, broader research and for practical implementation in the
system of modernising the professional training of pre-service computer science
teachers.

4. Discussion

The results obtained provide grounds for considering team interaction
as a component of the professional training of pre-service computer science
teachers that is sensitive to pedagogical influence. First of all, it is important
that positive dynamics were recorded in all three areas studied: digital
communication and facilitation, joint content creation and team project
management. This consistency of changes is substantively important, as it
points not to a random improvement in separate skills, but to a broader shift in
the way learners participate in digitally mediated team activity. In other words,
the proposed methodology influenced not only separate instrumental actions,
but also the very logic of team work. This is especially significant for the
training of pre-service computer science teachers, where professional readiness
can be described less and less through an isolated set of digital skills and is
increasingly connected with the ability to act in a shared digital space®*°.

It is noteworthy that the greatest increase was found in team project
management. This result does not seem accidental. In the developed
methodology, the organisational-project component was most closely connected
with clear, visible and manageable elements of the digital environment: role
distribution, deadlines, task structure, the use of digital boards, shared documents
and coordination tools. While communication and joint product creation may
partly develop through almost any group activity, the organisation of joint work
usually requires clearer external structuring. For this reason, even a short but
well-structured intervention could produce a particularly visible effect here. In

% Alom M. M., Ramalingappa V. Development and validation of a digital literacy scale and the
evaluation of post-graduate teacher educators’ digital literacy. International Journal of Information and
Education Technology, 2025. Vol. 15, No. 10. https://doi.org/10.18178/ijiet.2025.15.10.2421
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pedagogical terms, this means that, for the development of team interaction
in pre-service computer science teachers, the project-based organisation of
the environment has not an auxiliary, but a defining role. This conclusion is
consistent with findings on the role of digital visualisation, analytical tools and
coordination tools in supporting joint activity and understanding its process®*%.

The growth in indicators related to joint content creation is also important.
It gives grounds to state that the mode of collective digital authorship was not
only technically accessible to participants, but also pedagogically productive.
In this respect, the results are especially significant, since joint creation of
a digital product is one of the most professionally relevant forms of activity for
the pre-service computer science teacher. This is not simply about the ability to
work with a document or a service, but about the ability to integrate one’s own
contribution into the general structure, accept revisions, improve material
according to the team goal and understand the result as shared. The positive
dynamics in this area show that involving learners in tasks focused on the
collective creation of a product may be one of the most effective mechanisms
for developing team interaction. At the same time, this result also has broader
significance: it confirms that the digital environment can support not only the
exchange of messages or coordination, but also genuinely cooperative and
productive activity. This interpretation is broadly consistent with conclusions
on the effectiveness of team-oriented learning, where the joint production
of a solution and responsibility for the collective result form the core of the
learning process®.

The changes in digital communication also deserve separate attention.
Although the mean increase here did not exceed the increase in joint content
creation, it is substantively important because it concerns the dimension
that often remains less visible in quantitative analysis but is fundamental to
all team work. Team interaction cannot be productive if its participants are
unable to communicate meaningfully, support discussion, clarify tasks, give
constructive feedback and gently facilitate the joint process. The fact that, after
the programme, the group shifted towards higher levels in the communication

o Echeverria V., Yan L., Zhao L., Abel S., Alfredo R., Dix S., Jaggard H., Wotherspoon R.,
Osborne A., Buckingham Shum S., Gasevi¢ D., Martinez-Maldonado R. TeamSlides: A multimodal
teamwork analytics dashboard for teacher-guided reflection in a physical learning space. Proceedings of
the 14th International Learning Analytics and Knowledge Conference. New York : ACM, 2024. https://
doi.org/10.1145/3636555.3636857

2 Rudenko Y., Zhurba K., Bekh 1., Petrenko S., Bobokalo A., Semenikhina O. Using dashboards in
the development of students’ analytical thinking. 2025 48th MIPRO ICT and Electronics Convention
(MIPRO). 1EEE, 2025. P. 406-411. https://doi.org/10.1109/MIPRO65660.2025.11131997
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critical thinking strategies in pre-service learning environments. Hershey : IGI Global, 2019. P. §9-108.
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dimension shows that digital communication within specially organised activity
can become more meaningful, less situational and more oriented towards
a shared solution. For the training of pre-service computer science teachers,
this is especially important, since in their professional activity communication
is connected not only with personal participation in a team, but also with the
future role of organising and facilitating learners’ interaction. This interpretation
is consistent with the conclusion that digital pedagogical competence directly
mediates the teacher’s ability to support collaboration, communication and the
responsible use of technologies™.

The consistency of positive dynamics across all three areas provides the
basis for an important methodological conclusion: team interaction in a digital
educational environment should not be developed through the isolated training
of separate skills. A more effective organisation of training is one in which
communication, joint product creation and process coordination unfold at the
same time as different aspects of one activity. This integration was probably
one of the factors behind the positive dynamics. If the programme had
been built only around training in digital services or only around practising
communication skills, its impact would probably have been narrower. In this
case, the methodology combined different modes of participation and thus
reproduced more realistic conditions of the future professional activity of
a computer science teacher. This gives grounds to speak of the pedagogical
appropriateness of a comprehensive approach. This conclusion corresponds
to studies that stress the effectiveness of practice-oriented, collaborative and
stage-based forms of digital teacher training®>%.

Overall, the results obtained are consistent with current research
discourse, according to which a teacher’s digital competence cannot be
reduced to instrumental mastery of technologies. It includes collaboration,
communication, content creation, professional development and the
organisation of interaction. In this sense, the results of the pilot study support
the theoretical assumption that team interaction is not peripheral, but internally
connected with the digital pedagogical competence of the pre-service
computer science teacher. At the same time, the study specifies this position,

*  Lin R., Yang J., Jiang F., Li J. Does teacher’s data literacy and digital teaching competence
influence empowering students in the classroom? Evidence from China. Education and Information
Technologies, 2022. Vol. 27. P. 10537-10557. https://doi.org/10.1007/s10639-022-11274-3
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as it shows that such interaction can not only be recognised conceptually, but
also operationalised through a structure of components, criteria, levels and
a development methodology®”%.

The relationship between the obtained results and studies that stress the
effectiveness of active, collaborative and practice-oriented formats of teacher
professional training is also important. The positive dynamics in the pilot
study support the conclusion that specially organised activity in a digital
environment, supplemented by a clear structure, a shared task and reflective
support, is more productive than simple familiarisation with tools. This is
especially visible in the organisational-project component: it is the least likely
to develop spontancously and, at the same time, develops most clearly under
conditions where participants are involved in real joint work with a visible
structure and distribution of responsibility. Thus, the results support the
need to shift the focus in the professional training of pre-service computer
science teachers from instructive-demonstrative models to activity-based and
collaborative ones™'®,

At the same time, the obtained results allow certain interpretive assumptions
to be made. In particular, it may be assumed that the different strength of
dynamics across the separate areas is connected not only with the features of
the methodology itself, but also with the nature of the corresponding skills.
Communication skills partly begin to develop before a specially organised
intervention, since learners already have some experience of taking part
in digital communication. By contrast, organisational-project skills require
greater pedagogical structuring and are therefore more sensitive to purposeful
influence. Joint content creation occupies an intermediate position: on the
one hand, it relies on existing experience of using digital tools; on the other
hand, it requires a move towards a more mature logic of collective authorship.
This interpretation does not contradict the empirical data and helps to clarify
which components of team interaction require particular attention in the further
improvement of the methodology.

7 Alom M. M., Ramalingappa V. Development and validation of a digital literacy scale and the
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Another significant result is that the initial level effectively disappeared in
the group across all three areas. In pedagogical terms, this means that even
within a short formative cycle it was possible to move participants out of the
zone of fragmented, weakly organised and mainly reactive participation in team
activity. This does not mean that all participants reached a high level, but it does
indicate that the most problematic threshold was overcome, namely the point
at which team interaction had not yet become a natural way of acting for the
learner. For the system of professional training, this is an important conclusion,
since the transition from the initial to the basic level and then to the advanced
level is the most critical from the point of view of later professional adaptation.
If a learner has already gained experience of structured digital team work, this
experience can later be expanded, deepened and transferred into pedagogical
practice.

Along with the positive conclusions, the limitations of the study should also
be taken into account. First of all, this concerns the pilot nature of the sample.
The study involved 26 participants, which is sufficient for an initial check of
the practical viability of the methodology, but not for broad generalisations.
In addition, the absence of a control group does not make it possible to fully
separate the effect of the methodology from the possible influence of other
factors, including a general increase in participants’ confidence during the work
process or the effect of repeated measurement. The 4-point scale itself is also
a certain limitation: it is suitable for level-based analysis, but does not capture
more subtle internal changes. Finally, part of the assessment relied on self-
assessment and therefore does not exclude subjective bias. At the same time,
these limitations do not cancel the results, but rather define the boundaries of
their interpretation and indicate directions for further research.

In view of this, the next step should be to expand the empirical testing of
the methodology. It would be promising to include a control group, increase the
sample size, extend the duration of the formative stage and use more detailed
scales or combine level-based assessment with the analytics of digital traces. It
would also be useful to analyse separately which types of tasks have the greatest
effect on the communication, productive or organisational-project components.
For the pre-service computer science teacher, this is especially important, as
it would allow the development of team interaction to be integrated more
precisely into professional disciplines, pedagogical practice and digital modules
of the educational programme.

In a broader pedagogical sense, the results of the study allow one more
important conclusion to be drawn. Team interaction should not be seen as
a by-product of the digitalisation of education. The transition to platforms,
services and cloud environments does not in itself guarantee the development
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of high-quality collaboration. Moreover, without methodologically meaningful
organisation, the digital environment may remain a space for individualised
task completion. Only under conditions of specially designed activity does it
become a space for developing team interaction. This is exactly what the pilot
study showed: the positive dynamics were connected not with the fact of using
digital tools as such, but with the fact that these tools were included in the
logic of professionally relevant joint tasks, staged coordination and reflective
support. This conclusion is consistent with the view that the effectiveness of
a digital educational environment is determined by its pedagogical structure
and its coherence with the tasks of joint activity, not simply by technological
saturation'®!102:103,

Thus, the results of the pilot study confirm the promise of the proposed
methodology and, at the same time, clarify the conditions of its effectiveness.
The data most convincingly show that, for developing team interaction in pre-
service computer science teachers, the combination of three elements is decisive:
a professionally significant shared product, a functionally organised digital
environment and reflectively supported team work. In this combination, team
interaction ceases to be only a general requirement of modern education and
becomes a real, pedagogically formed component of modernised professional
training.

CONCLUSIONS

The study provided grounds for considering team interaction as a substantively
significant component of modernising the professional training of pre-service
computer science teachers. It showed that the digital transformation of
education changes not only the instrumental support of the educational process,
but also the professional model of the teacher itself. In current conditions, the
pre-service computer science teacher is expected not only to use digital tools,
but also to act in an environment of distributed responsibility, joint creation
of educational solutions, coordination of team activity and digitally mediated

100 Echeverria V., Yan L., Zhao L., Abel S., Alfredo R., Dix S., Jaggard H., Wotherspoon R., Osborne
A., Buckingham Shum S., Gasevi¢ D., Martinez-Maldonado R. TeamSlides: A multimodal teamwork
analytics dashboard for teacher-guided reflection in a physical learning space. Proceedings of the 14th
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org/10.1145/3636555.3636857

12 Semenikhina O., Yurchenko A., Udovychenko O., Petruk V., Borozenets N., Nekyslykh K.
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Revista Romaneasca Pentru Educatie Multidimensionala, 2021. Vol. 13(2). Pp. 476-497. https://doi.
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communication. Thus, team interaction should be viewed not as an additional
social quality, but as a professional quality closely connected with digital
pedagogical competence, the organisation of joint activity and readiness for
modern pedagogical practice!*1%5,

It was clarified that team interaction in pre-service computer science
teachers is a complex integrated construct that combines communication-
facilitation, cooperative-productive and organisational-project components.
This structure reflects not only the general logic of team work, but also the
specific features of computer science education, where professional activity is
connected with the joint creation of digital products, coordination of actions in
a digital environment, visualisation of the process and role distribution. This
three-component structure made it possible to move from general discussion of
collaboration to a more precise description of what should be developed in pre-
service computer science teachers during professional training.

A system of criteria and indicators for team interaction formation was
justified. It was determined that the communication-facilitation criterion
reflects the quality of digital interaction, the ability to support discussion,
provide feedback and facilitate the group process. The productive-cooperative
criterion characterises participation in the joint creation of an educational
product, readiness for collective authorship, editing and integration of
contributions. The organisational-project criterion reveals the ability to see
the structure of a shared task, coordinate stages of work, use digital planning
tools and support the logic of the team process. On the basis of these criteria,
low, medium and high levels of team interaction formation were characterised,
which made it possible to describe it not as a static feature, but as one that
develops gradually.

It was shown that the digital educational environment should be interpreted
not as a set of separate services, but as a specially organised space for developing
professionally significant ways of acting. Its pedagogical potential lies in
combining communication, collaborative editing, visualisation, coordination
and reflective analysis of the team process. The functional organisation of the
environment becomes particularly important, as digital tools should perform not
chaotic, but clearly defined roles in the structure of team work. This is consistent
with current research, which stresses that the effectiveness of digital teacher

1% Alom M. M., Ramalingappa V. Development and validation of a digital literacy scale and the

evaluation of post-graduate teacher educators’ digital literacy. International Journal of Information and
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training is determined by the pedagogical logic of using the environment, not
only by the technical richness of the tools!06:107:108.109,

A methodology for developing team interaction in pre-service computer
science teachers within a digital educational environment was developed. It is
based on the principles of professional relevance, activity-based conditioning,
gradual complication, functional organisation of the digital environment and
reflective support. Its specific feature is that team interaction is developed not
through explaining its importance, but through learners’ direct participation in
the joint creation of digital products, coordination of actions, role distribution,
digital communication and analysis of their own experience. This approach
corresponds to current views on effective formats of teacher training, which
rely on active, practice-oriented and collaborative activity''®!!.

The results of the pilot study confirmed the promise of the proposed
methodology. Positive dynamics were recorded in all three areas: digital
communication and facilitation, joint content creation and team project
management. The most pronounced shifts were found in the organisational-
project component, which indicates the particular sensitivity of team interaction
to forms of work in which the digital environment helps to structure the process,
distribute roles, visualise stages and support coordination. At the same time,
positive changes in the productive-cooperative and communication-facilitation
dimensions show that shared digital authorship and meaningful communication
can also be developed purposefully within a relatively short formative cycle.
This gives grounds to consider team interaction as a pedagogically manageable
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quality whose development can and should become a component of the
modernised professional training of pre-service computer science teachers.

At the same time, the study also revealed certain limits to the interpretation
of the results. The pilot nature of the sample, the absence of a control group
and the use of a broad 4-point scale do not allow the conclusions to be extended
unreservedly to a wider population. However, even under these conditions,
the obtained data are important, as they confirm the practical viability of the
methodology, identify the most sensitive components of team interaction and
outline prospects for further expansion of the study.

Thus, team interaction should be considered an important component
of modernising the professional training of pre-service computer science
teachers. Its purposeful development makes it possible to better align teacher
training with the requirements of digital education, strengthen the practical
orientation of professional formation, develop readiness for the joint creation
of educational solutions and prepare future teachers for activity in a digitally
organised educational environment.

Practical Recommendations. It is advisable to integrate the development
of team interaction into the content of professional disciplines in the training of
pre-service computer science teachers, rather than limiting it to separate training
episodes. Such integration should take place through the systematic inclusion
of shared professionally relevant tasks: developing digital lessons, creating
interactive exercises, preparing visual models, jointly designing learning cases,
and working with digital resources for blended and distance learning.

The digital educational environment should be built according to the
principle of functional organisation. Tools for synchronous communication,
collaborative editing, visualisation and coordination should perform clearly
defined functions and be included in a single logic of work. In the training of
pre-service computer science teachers, it is especially appropriate to combine
video conferencing services, shared documents, digital boards and planning
tools, since this combination best supports the development of all three
components of team interaction.

It is necessary to purposefully develop not only the ability to complete tasks
jointly, but also the ability to facilitate the group process. For this purpose, the
educational process should include the roles of moderator, coordinator, person
responsible for summarising, commentator, organiser of the visual board and
similar roles. Such an approach will help pre-service computer science teachers
move from the position of team participant to the position of future organiser
of learners’ team work.

Digital products should be used more widely as the central mechanism
for developing team interaction. Team work should focus not on the formal
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division of task parts, but on the joint creation of a coherent result that requires
coordination, editing, responsibility for quality and collective reflection.

The organisation of team work should be supplemented with systematic
reflection. Analysis of revision history, comments, the logic of task progress,
participants’ roles and difficulties in interaction should become a regular part
of training. This will allow pre-service computer science teachers to understand
more clearly not only the result, but also the process of team activity itself.

For further research, it is advisable to expand the sample, include a control
group, extend the formative stage and refine the assessment tools. It would
also be promising to study separately which types of digital tasks most
effectively influence the communication-facilitation, cooperative-productive
and organisational-project components of team interaction.

SUMMARY

The chapter substantiates the role of team interaction as a component of
modernizing the professional training of pre-service computer science teachers
in the context of the digital transformation of education. The starting point is
the assumption that contemporary teacher training can no longer be reduced to
the individual mastery of digital tools, since professional activity is increasingly
associated with the collaborative design of educational solutions, coordination
of actions, digital communication, facilitation of group processes, and the
collective creation of digital products. The aim of the study is to provide
a theoretical substantiation of the essence and structure of team interaction of
the pre-service computer science teacher, to identify the criteria, indicators,
and levels of its development, to design a methodology for fostering this
quality in a digital educational environment, and to analyze the results of its
pilot implementation. The study employed theoretical analysis of scholarly
sources, generalization, modeling, structural and functional analysis, and
elements of a pilot formative study using self-assessment, observation, analysis
of digital artifacts, and statistical comparison of results before and after the
implementation of the methodology. Relevant assessment criteria and indicators
were identified, and the development of the studied quality was characterized as
low, medium, or high. The developed methodology is based on the principles
of professional relevance, activity-based conditioning, gradual complication,
functional organization of the digital environment, and reflective support.
Its implementation involves engaging pre-service computer science teachers
in digitally organized team activities related to the collaborative creation of
educational products, coordination of actions, and the use of communication,
visualization, and planning tools. The pilot study results demonstrated positive
dynamics across all three dimensions, with the most pronounced changes
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observed in the organizational and project-based components. It is concluded
that team interaction is a pedagogically manageable quality, and its purposeful
development enhances alignment between the professional training of the pre-
service computer science teacher and the contemporary requirements of digital
education.
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CHAPTER 4

PECULIARITIES OF FORMING A CULTURE
OF FUTURE TEACHERS IN THE USE OF DIGITAL
TOOLS IN THE EDUCATIONAL PROCESS

Dehtiarova N. V., Onishchenko M. L.
DOl https://doi.org/10.30525/978-9934-26-696-6-4

INTRODUCTION

In today’s schools, teachers use a wide range of digital tools. These include both
devices and digital environments that simplify lesson preparation and classroom
instruction. However, such use is sometimes merely formal in nature. There are also
situations in which every stage of a lesson depends on online services and internet-
based platforms. This excessive reliance may produce the opposite effect.

For various conscious or unconscious reasons, teachers’ use of digital tools
may be accompanied by violations of academic integrity principles, disregard for
the norms of digital ethics, and insufficient attention to the critical evaluation of
information. This highlights the need for the purposeful development of a culture
of digital tool use.

It is especially important for future teachers to develop a solid foundation for the
further growth of such a culture, to continue improving and updating it throughout
their professional lives, and to acquire the ability to foster this culture in learners
as well.

Although software tools and methodological approaches to their use have
been studied for many years, courses aimed at developing the relevant knowledge
and skills are still being designed and updated in higher education institutions. In
particular, academic staff develop such courses in order to build the methodological
competence of future teachers in the use of digital technologies'.

This topic remains relevant and will continue to be relevant as long as digital
technologies continue to evolve: software versions are updated, new digital tools
are created, artificial intelligence develops, and new digital platforms emerge.

! Smok C., Xomsixk M., IOmunk B., & Yempacoa T. Meronyka BHKOPHUCTaHHS LU(POBAX
OCBITHIX pecypciB y mpomueci MiAroToBKH Mail0yTHIX yuuTenmiB iHdopmatuku. [Ipoghecionanizm
nedazoza: meopemuuni i memoouuni acnekmu. Ne 16. 2021. C. 15-25. https://doi.org/10.31865/2414-
9292.16.2021.246263
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Within the academic community, there are numerous studies devoted to
the development of the digital (information, information-digital) culture of
future teachers. Many researchers also examine both the positive aspects of
using digital technologies and the negative consequences of prolonged use
of digital devices. In addition, studies explore the concept of information
culture, analyze the role of teachers in the use of digital tools during lessons,
and address issues related to media literacy and academic integrity®**. At
the same time, in pedagogical practice there is still insufficient development
of a comprehensive approach to the methodological features of forming
a culture of digital tool use. Such an approach should take into account
the current challenges of distance learning, the overuse and saturation of
digital devices and tools, the deep immersion of young people in digital
environments, and the significant amount of time they spend using digital
technologies.

1. Theoretical Foundations of Forming a Culture
of Using Digital Tools

1.1. The essence of the concept of "culture of using digital media"

Over the past decades, a broad range of approaches has emerged in
academic discourse for conceptualizing the impact of digital technologies on
the sociocultural space. To describe these transformations, researchers use
terms such as “cyberculture”, “virtual culture”, “network culture”, and “digital
culture”. All of them belong to so-called “umbrella” concepts that generalize
different aspects of human interaction with the digital environment. At the same
time, comparing these terms helps to avoid terminological redundancy and to
define more precisely the meaning of each of them.

The growing academic interest in the phenomenon of digital culture
dates back to the mid-2000s and is directly linked to the development of
Web 2.0 technologies. Interactivity, orientation toward the mass user, and the
hybridization of online and offline spaces contributed to the transformation of
the Internet into a fully-fledged environment for communication, professional
activity, and leisure. In these conditions, digital culture emerges as a complex

CEINNT3

2 Hyunap O. Gopmysants WiPOBOT KyIETYpH MAHOYTHIX YUHTEIIB: CTPATCIiYHHIA BEKTOP 3aK/IalliB

BuMIOi ocBiTU. Haykosi 3anucku. Cepis: Iledacociuni nayku. Bum. 219. 2025. C. 497-500. https://doi.
org/10.36550/2415-7988-2025-1-219-497-500.

3 I'punbko B. Buxopucranus mudpoBux TexHOIOrH st GpopMyBaHHS Y MaOyTHIX y4UTEIiB yMiHb
Xxi cTomtrs. Monoow i punox. Hayxogo-nonyaspnuii scypuan. Bum. 5 (172). 2019. C. 56-62. https://doi.
0rg/10.24919/2308-4634.2019.171023.

4 Bopouosa H. IIpodeciiina eTvka i Ky/IbTypa BUKOPHCTaHHS LU(POBHX apXiBiB Ta IHTEPAKTHBHUX
miathopM y MiATOTOBII MalOyTHBOTO BuUMTENs ictopii. [Ipoghecionanizm nedacoza: meopemuymi i
memoouuni acnekmu. Bun.23(1). 2025. C. 17-30. https://doi.org/10.31865/2414-9292.23.2025.334007.
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and multidimensional phenomenon encompassing both technological and
sociocultural changes™®78,

In contemporary scholarly literature, several main approaches
to interpreting the concept of digital culture are distinguished. The
technological (technocratic) approach views it as a result of the influence of
information and communication technologies on the cultural sphere. Within
this framework, digital culture is interpreted as a process of digitization
of cultural practices, creative products, and forms of interaction between
cultural institutions and audiences.

The second approach is associated with understanding digital culture
as a component of the information society. In this context, it reflects
changes in communication methods, in the production and consumption of
information, as well as the formation of new patterns of user behavior in
the digital environment. Digital culture is closely linked to the concepts
of “information culture” and “computer culture”, but it is not limited to
them. While information culture primarily focuses on skills related to
working with information and technologies, digital culture goes beyond an
instrumental perspective, encompassing value-based, communicative, and
worldview dimensions.

The cultural approach interprets digital culture as a component of global
culture, which is formed under the influence of digitalization. Within its
framework, it appears as a set of new cultural practices, artifacts and forms
of interaction, in particular electronic art, digital media, virtual communities
and interactive platforms’.

A special place is given to the value-based approach, according to which
digital culture is considered a system of norms, values, and behavioral
models within the digital environment. In this context, it includes such
components as the culture of digital activity, digital communication,
individuals’ information needs, and a digital worldview. It is precisely
the digital worldview that determines a person’s attitude towards
information, the ways it is used, and one’s own role in the information
society.

3 Henry Jenkins. Convergence Culture: Where Old and New Media Collide. New York : New York
University Press, 2006. 308 p

¢ Lev Manovich. The Language of New Media. Cambridge: MIT Press, 2001. 354 p

7 Manuel Castells. The Rise of the Network Society. 2nd ed. Oxford: Blackwell Publishing, 2010.
597 p.

8 O’Reilly T. What Is Web 2.0: Design Patterns and Business Models for the Next Generation of
Software. URL: http://www.oreilly.com (nara 3Bepuenss: 18.04.2026)

? Mopse H. B., Kyssmincska O. I Indopmaniiina kynsTypa sk ckiIazoBa HpodeciifHoi maroToBku
cyyacHoro (axisus. Ihgopmayiiini mexnonoeii i 3acoou naguanns. 2011, Ne 5 (25). C. 3-12
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In the context of the educational process, digital culture becomes
particularly significant. It is viewed not merely as a set of technical skills
and competencies, but as an integral characteristic of the individual that
determines their ability to function effectively in a digital environment'®. In
particular, digital culture encompasses the ability to use digital technologies
in educational and professional activities, the capacity to critically evaluate
information, adherence to ethical norms of digital interaction, and the
development of a responsible attitude towards the information space.

In view of this, digital culture in the educational process can be defined
as a complex personal characteristic that combines knowledge, skills,
values, and behavioral practices necessary for effective, safe, and ethically
grounded activity in a digital environment. Its formation is one of the
key tasks of modern education, as it ensures an individual’s adaptation to
the conditions of the digital society and contributes to both professional
and personal development. At the same time, it is important to clarify
the structure of the culture of digital tool use as a component of digital
culture. It is a complex construct that includes several interrelated
components.

Information culture presupposes an individual’s ability to effectively
search for, evaluate, process, and use information in a digital environment.
Digital culture (in the narrow sense) characterizes the level of mastery
of digital technologies, software tools and platforms that ensure active
participation in the modern information society'®. Ethical culture defines
a system of norms and principles of responsible behavior in the digital
environment, including respect for privacy, copyright, and the principles
of cyber ethics. Communication culture reflects the ability to interact
effectively, appropriately, and safely within digital communication
environments, including social networks and online platforms.

The culture of using digital tools is closely related to the concept of
“digital competence”, but it is not identical to it. Digital competence is
defined as a set of knowledge, skills, and abilities required for the effective
use of digital technologies in learning, professional activity, and everyday
life'. Instead, the culture of using digital tools has a broader nature, as it
also encompasses value orientations, ethical attitudes and behavioral models
of the individual.

Thus, digital competence acts as the operational basis of activity in the
digital environment, while the culture of using digital tools is an integrative

10 Typskiit A. M. Llnpposa KoMIIeTeHTHICTb 5K CKIIa0Ba npodeciiinoi migrorosku daxisus. Ocsima
i cycninbemeo. 2018. Ne 2. C .45-50

" Bukos B. 10. Mozeni opranizauiiinux cucrem Bijxpuroi ociti. Kuis : Arika, 2008. 684 c.
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phenomenon that reflects the level of socialization of the individual in the
conditions of a digital society'.

1.2. Digital tools in the educational process

The digitalization of the educational process is a complex multidimensional
phenomenon that involves the interdependent transformation of both the
educational environment and the technical tools that ensure its functioning.
In modern conditions, digital technologies serve not only as instruments for
supporting learning but also as a determining factor in the organization, content,
and effectiveness of educational activities.

The primary goal of the digitalization of the educational process is the
effective use of the potential of digital technologies to improve the quality of
education. At the same time, the development of technologies in the field of
education is aimed at their adaptation to pedagogical needs and their integration
into the educational process in accordance with the principles of accessibility,
appropriateness, and ease of use. The implementation of digital technologies
significantly expands the opportunities available to educational institutions.
In particular, innovative forms of learning are developing actively, including
online learning, blended learning, mobile learning, and microlearning. This
ensures the mobility of the educational process, its independence from spatial
and temporal limitations, and also contributes to increasing access to education.

The use of electronic educational resources provides access to a wide range
of learning materials, promotes the integration of educational platforms, and
supports the formation of a unified informational and educational environment.
As a result, there is a transition toward competency-based learning models that
correspond to the demands of the digital society'.

In this context, digital didactics acquires particular importance as a branch
of pedagogical science that studies the patterns and principles of organizing
the educational process under conditions of digitalization. It is based on
classical didactic principles, transforming them in accordance with modern
technological possibilities. The main principles of the digital educational
process include: the principle of the dominance of independent learner
activity; the principle of personalized learning; the principle of the appropriate
use of digital technologies; the principle of flexibility and adaptability; the
principle of learning success; the principle of interaction and collaboration;
the principle of practical orientation; the principle of the gradual complication
of educational material; the principle of the richness of the educational

12 Harry Rheingold. Net Smart: How to Thrive Online. Cambridge : MIT Press, 2012. 344 p.

13 Kanmak M. 1. Iudopmamiiini TexHonorii B ocBiti : HaBu. moci6. Kuis : HIIY im.
M. I1. [Iparomanosa, 2012. 320 c.
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environment; the principle of multimodality; and the principle of embedded
assessment' 4131617,

The implementation of these principles contributes to the effective
organization of the educational process, the individualization of learning, and
the development of learners’ digital competence. Digital tools in the educational
process are understood as electronic instruments, resources, and technologies
used for learning, teaching, and knowledge assessment. The analysis of the
above-mentioned and other scholarly sources'®!"” made it possible to generalize
approaches to defining their essence and to classify them according to their
didactic purpose (Table 1).

Table 1
Classification of electronic learning tools
Category of Types of electronic .
tools devices Appointment Examples
1. Means of electronic textbook, ass1m11.at10n of online
. .. |theoretical knowledge,
theoretical and | computer-based training . . textbooks,
. formation of basic .
technological program, knowledge . . training
.. skills, testing of
traimning control system courses, tests

knowledge

2. Practical
training tools

electronic problem
book, computer
simulator,

expert learning
systems,
intelligent learning
systems

formation of practical
skills, modeling of
professional situations

virtual training
machines,
simulators, Al
systems

!4 Mopse H. B. {udpoBa kommeTeHTHICTS Iefarorivaux npamisHukis. Kuis : KuiBcokuii yHiBepenuter
imeni bopuca I'pinuenxa, 2018. URL: https://elibrary.kubg.edu.ua/ (nara 3sepuenss: 13.04.2026).

5" Mopse H. B., Ky3pminceka O. I. Libposi ocBiTHI pecypen y cydacHiii mkomi. Kuis : YaiBepcurer,
2022. 180 c.

1 Cunipir O. M. IHdopmauiiiHO-KOMyHIKaliiiHi TEXHOJIOTII B OCBITI: MPOOJIEMH BIPOBAKECHHS Ta
sukopucrannst. Kuis : IIT3H HAIIH Vkpainu, 2017. URL: https:/lib.iitta.gov.ua/view/divisions/ict/
(nara 3BepHeHHs: 13.04.2026).

17 European Commission. The Digital Competence Framework for Citizens (DigComp 2.2).
Luxembourg : Publications Office of the European Union, 2022. URL: https:/joint-research-centre.
ec.europa.eu/digcomp_en (nara 3BepHenHs: 13.04.2026).

'8 Buxos B. 0., Cripin O. M. Llu¢posi Texuomorii y npodeciiiniit ocsiti: cydachi Tenaexmii. Kuis :
1IT3H HAIIH Ykpainu, 2023. 210 c.

1 Muwkina M. 1. XmapoopienToBani cucremu Bigkputoi ocsith : MoHorpadis. Kuis : IIT3H
HAIIH Vkpaimm, 2016. URL: https:/lib.iitta.gov.ua/view/divisions/ccelab/  (mata 3BepHEHHS:
13.04.2026).
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Continuation of table 1

computer laboratory .
virtual
workshop, support for the .
. . laboratories,
3. Auxiliary computer reference educational process, reference
means book, access to information, ;i
. . . books, video
multimedia lesson, data processing
. lectures, Excel
service software
4. computer training . . online courses,
. . integration of theory, .
Comprehensive | course, electronic . educational
. practice and control
tools educational resource platforms

The conducted analysis demonstrates that electronic learning tools
possess a systemic, hierarchically organized, and multifunctional nature. The
identification of four main categories reflects the logic of educational activity —
from knowledge acquisition to competency formation and the assessment
of learning outcomes. Tools for theoretical training form the foundation
of knowledge, while tools for practical training ensure the development of
professional skills through the simulation of real-life situations. Supplementary
tools perform a service function by supporting the educational process and
increasing its effectiveness. Of particular importance are integrated tools,
which combine all stages of learning and ensure the integrity and continuity
of the educational process. Their use contributes to the implementation of an
individualized approach and to the development of learners’ digital competence.

At the same time, it is advisable to consider classifications that reflect the
evolution of digital technologies in education. In particular, George Siemens
proposes an approach that makes it possible to examine the development of
digital technologies as a sequence of stages in the formation of the digital
educational environment.?.

The development of digital technologies in education can be conventionally
divided into four stages:

- the use of computers and websites in education;

- the implementation of learning content management systems (LCMS);

- the development of social networks, electronic portfolios, and distance
learning;

- the formation of a comprehensive digital infrastructure that supports
adaptive learning and competency modeling.

At each of these stages, the key factors in organizing the educational
process undergo changes, including the level of control over interaction among

2 Siemens G. Connectivism: A Learning Theory for the Digital Age. 2005. URL: http://www.
elearnspace.org/Articles/connectivism.htm (nara 3seprenss: 13.04.2026).

133



participants, ownership of educational data, methods of information exchange,
and the balance between centralized and decentralized approaches. The evolution
of digital technologies in the education system demonstrates a transition from
the fragmented use of individual tools to the creation of integrated adaptive
educational systems. This significantly enhances their didactic potential.

Therefore, it is advisable to consider digital learning tools not only as
a tool, but as a structural component of the modern information and educational
environment, which ensures an increase in the quality of education in accordance
with the requirements of the digital society. The didactic potential of digital
technologies significantly affects pedagogical activity, in particular through?':

- expanding learning opportunities;

- individualization of the educational process;

- strengthening cooperation and exchange of experience;

- increasing the motivation of education seekers;

- developing digital competencies of teachers.

Thus, digital technologies provide a more effective organization of the
educational process, contribute to its individualization and improve the quality
of educational results. At the same time, along with the significant advantages
of using digital tools in the educational process, their implementation is
accompanied by a number of risks and challenges that need to be taken into
account when organizing training.

One of the most pressing issues is digital inequality, which manifests
itself in unequal access of learners to technical devices and internet resources.
Another significant risk is information overload, which can negatively affect the
quality of knowledge acquisition and concentration. Important challenges also
include issues of cybersecurity and the protection of personal data in the digital
educational environment. In addition, the risk of excessive dependence on
digital technologies should be noted, as it may reduce the level of independent
thinking and traditional learning skills.

Thus, the effective use of digital tools is possible only under the
condition of a pedagogically grounded approach, adherence to the principle
of the appropriateness of their use, and ensuring an adequate level of digital
competence among all participants in the educational process.

1.3. Normative and ethical aspects of using digital tools
Digital ethics is an interdisciplinary field of scientific knowledge that studies
the moral, social, and cultural aspects of the functioning of digital technologies

2 Junaktuka 1uQpoBOi OCBITH: TEOPETHYHI Ta MPAKTUYHI aCMEeKTH : TOCIOHMK/ 3a pem.

O. I Iingyk. Kuis : IIT3H HAITH VYkpaiun, 2020. 220 c.
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in contemporary society. It emerges at the intersection of philosophy, ethics,
sociology, law, and information technologies and is aimed at conceptualizing
the normative foundations of human interaction with the digital environment. In
a broad sense, digital ethics encompasses issues related to the use of computer
systems, the Internet, artificial intelligence, big data technologies, as well as
cybersecurity tools. Its central object of study is the system of moral principles
that regulate the creation, implementation, and use of digital technologies.

The main categories, which in some sources are classified as principles of
digital ethics, include privacy, fairness, equal access, data security, transparency,
responsibility, and digital literacy. These categories form the normative basis
for regulating the digital space and define the boundaries of ethically acceptable
behavior for users, developers, and regulators.

The principle of privacy implies an individual’s right to control their
personal data and protection against unauthorized intrusion into private life. Its
implementation is a key condition for ensuring trust in digital technologies??*.

The principle of fairness and equality is focused on preventing digital
inequality and ensuring equal access to information resources and technologies
regardless of the social status of users?*.

The principle of data security outlines the protection of information
from unauthorized access, interference and leakage, as well as ensuring the
accountability of entities that process data.

The principle of transparency and consent is based on the need to inform
users about the ways in which their data will be used and to obtain informed
consent for its processing?®.

The principle of responsibility and integrity determines the need for ethical
use of digital technologies by all participants in digital interaction — from
developers to end users "%,

The principle of digital literacy reflects the need of society to develop
skills for the safe, critical and effective use of digital technologies. Cabinet of
Ministers of Ukraine %.

2 UNESCO. Recommendation on the Ethics of Artificial Intelligence. 2021. https://unesdoc.
unesco.org/ark:/48223/pf0000381137. Michael J. Quinn. Ethics for the information age (7th ed.).
2019. Pearson.

» Michael J. Quinn. Ethics for the Information Age. 7th ed. Boston: Pearson, 2019.

2 OECD Principles on Artificial Intelligence. Paris, 2019. URL: https://oecd.ai/en/ai-principles.

¥ Mittelstadt B. D. et al. The ethics of algorithms. SSRN Electronic Journal. 2016.

% Floridi L. et al. Al4People-An Ethical Framework for a Good Al Society / Minds and Machines.
2018. Vol. 28.

27 Deborah G. Johnson. Computer Ethics. 4th ed. Upper Saddle River: Prentice Hall, 2009.

% Helen Nissenbaum. Privacy as contextual integrity // Washington Law Review. 2004. Vol. 79

¥ Koumeririsi po3BUTKY IH(MPOBOI €KOHOMIKH Ta cycminbeTBa Yipairn Ha 2018-2020 poxu. 2018.
URL: https://zakon.rada.gov.ua/laws/show/67-2018-p/
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The formation of digital ethics took place in parallel with the
development of information and communication technologies. In the
1940s—1970s, a technocratic approach focused on the development of
cybernetics and information processing prevailed, while ethical issues
remained secondary?®.

In the 1970s and 1980s, with the development of computer systems, the need
for professional ethical regulation became more urgent. An important stage was
the adoption of the ACM Code of Ethics (1972), which laid the foundations
of professional responsibility in the field of information technology®'. In the
1990s and 2000s, with the mass spread of the Internet, problems of personal
data protection, privacy and cybersecurity arose. During this period, the first
regulatory mechanisms for regulating the digital environment were formed. In
the 2000s—2010s, the development of artificial intelligence led to the emergence
of new ethical challenges related to autonomous systems, algorithmic decisions,
and responsibility for their consequences®.

Since the 2010s, digital ethics has become global, as evidenced by the
growing role of corporate social responsibility and international initiatives.
The current stage (since 2020) is characterized by the institutionalization
of global digital ethics, in particular through the activities of international
organizations such as UNESCO, which formulate recommendations for the
ethical development of a digital society.

The development of digital technologies gives rise to complex ethical
challenges, including the above and new ones: privacy violations and
unauthorized collection of personal data; digital inequality and limited access
to technologies; algorithmic discrimination and bias of automated systems;
problems of ethical responsibility of artificial intelligence; the spread of
disinformation in the digital environment; risks of biometric control and loss
of anonymity; bioethical problems associated with the development of genetic
engineering and biotechnology. These problems demonstrate the need for
a comprehensive approach to regulating the digital environment, combining
legal, ethical and technological mechanisms.

The study of digital ethics is based on the use of various philosophical and
interdisciplinary approaches that allow for a comprehensive analysis of digital
transformations™:

30 Luciano Floridi. The Ethics of Information. Oxford: Oxford University Press, 2013.

31 Association for Computing Machinery. ACM Code of Ethics and Professional Conduct. New
York, 1972 (onosnena Bepcis 2018). URL: https://www.acm.org/code-of-ethics

32 Nick Bostrom. Superintelligence: Paths, Dangers, Strategies. Oxford : Oxford University Press,
2014.
33 [leuenka JI. II. Tudopmariiina eruka: TeopeTHKo-MeTonoioriyHi 3acamu. KuiB : IucTutyT
¢inocodpii HAH Ykpainu, 2015. 312 c.
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- deontological approach — focuses on moral rules and principles;
- utilitarian approach — evaluates the usefulness and consequences of

technologies;

- contractarian approach — analyzes social agreements and mutual
obligations;

- feminist approach — considers gender equality and

non-discrimination;

- existential approach — emphasizes personal autonomy;

- posthumanist approach — examines the interaction between humans and
technologies;

- critical approach — analyzes social inequality;

- ecological approach — assesses the impact of digital technologies on the
environment.

The application of these approaches allows us to reveal the
multidimensionality of digital ethics and its social significance. The essence
of academic integrity, enshrined in the Law of Ukraine "On Education"*,
is the observance of ethical norms and established rules by all participants
in the educational process during educational and scientific activities. It
involves respect for intellectual property, copyright, as well as the prevention
of any forms of violations, in particular plagiarism, falsification of results
and the use of dishonest methods in teaching or research. Academic integrity
is a system of ethical principles that regulate educational and scientific
activities and include honesty, responsibility, transparency, independence
and correct citation of sources®*.

In the context of the digital transformation of education, the content of
academic integrity is significantly expanding, which is due to *7%:

- instant access to large amounts of information;

- the emergence of automatic text generation tools;

- the increase in the number of digital sources;

- the difficulty of detecting plagiarism.

Effectively ensuring academic integrity in the digital age involves:

3 TIpo ocsity: 3akon Ykpaiuu Bix 5 Bepectst 2017 p. Ne 2145-VIII. URL: https://zakon.rada.gov.ua/
laws/show/2145-19#Text (nara 3Bepuenss: 18.04.2026).

33 Axaznemiuna noOpodecHicte. MOH  Vikpaimun. URL: https://mon.gov.ua/ua/tag/akademichna-
dobrochesnist (nara 3seprents: 18.04.2026).

36 HauioHanbHe areHTCTBO i3 3a0€3MeUeHHs IKOCTI BUILOT OCBiTH. AKajeMiuHa 100pouecHicts. URL:
https://naqa.gov.ua/akademichna-dobrochesnist/ (nara 3Bepuenns: 18.04.2026).

37 UNESCO. Academic Integrity. URL: https://www.unesco.org/en/education/academic-integrity
(nara 3Bepuenns: 18.04.2026).

3% Fishman T. The Fundamental Values of Academic Integrity. International Center for Academic
Integrity, 2014. URL: https://www.academicintegrity.org/resources/fundamental-values/  (zara
3BepHeHH:: 18.04.2026)
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- implementation of educational programs on digital ethics;

- formation of critical thinking skills and information literacy;

- regulatory regulation of the use of artificial intelligence in
education;

- development of anti-plagiarism and ethical audit systems;

- increasing the level of digital competence of participants in the
educational process;

- strengthening academic responsibility.

Digital ethics is a key theoretical and methodological foundation for
the formation of a modern system of academic integrity. Its development
reflects the transformation of society under conditions of digitalization and
the growing influence of information technologies on all spheres of life. In
the digital era, academic integrity acquires a complex nature, as it requires
the integration of ethical, legal, and educational mechanisms. Ensuring its
effective implementation is a necessary condition for maintaining the quality of
education, the reliability of scientific research, and the sustainable development
of the information society.

The modern educational and scientific system faces a number of problems,
including:

- academic plagiarism and unauthorized copying of digital content;

- uncontrolled use of generative artificial intelligence;

- fabrication or automatic creation of scientific data;

- copyright infringement;

- dissemination of false information;

- insufficient level of digital literacy of education seekers.

These phenomena require a systematic response through educational,
regulatory, and technological mechanisms. In this context, copyright acts as
a key institution of legal regulation in the digital educational environment, as
it ensures the protection of the results of intellectual activity and defines the
legal foundations for the use of educational and scientific materials. Its role is
significantly strengthened under conditions of educational digitalization, when
educational resources take on electronic forms, are distributed through digital
platforms, and are integrated into open educational environments.

The legal regulation of copyright in Ukraine is carried out through a system
of normative legal acts, including the Law of Ukraine “On Copyright and
Related Rights,” the Law of Ukraine “On Education,” the Law of Ukraine
“On Higher Education,” the Law of Ukraine “On Information,” the Law
of Ukraine “On Personal Data Protection,” and the Law of Ukraine “On
Electronic Communications,” which collectively form a comprehensive
legal framework for digital education and the protection of intellectual
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property*40414243 "Tn practical terms, this involves adhering to the principles
of fair use or licensing of educational materials, which ensures a balance
between open access to knowledge and protection of intellectual property
rights, while the most common forms of violations remain plagiarism,
unauthorized copying of digital content, and non-compliance with license
terms.

Intellectual property, in a broader sense, also includes patent law and
trademarks, which play an important role in the field of education. Patent law
ensures the protection of educational innovations, teaching methodologies, and
technological solutions, although its application is complicated by the high cost
of procedures and the need to maintain a balance between the protection of
rights and the openness of knowledge. Trademarks, in turn, perform the function
of identifying educational institutions, protect their symbols, and contribute to
the formation of educational identity and competitiveness in both national and
international educational spaces.

In the context of the digital transformation of education, the creation of
a safe educational environment is one of the priority directions of Ukraine’s state
educational policy. It involves the development of digital literacy, the formation
of responsible online behavior among learners, as well as the development
of socio-emotional competence. These requirements are integrated into both
state educational standards and professional standards of pedagogical activity,
ensuring a systematic approach to the development of digital competencies
among all participants in the educational process. An important component of
this process is raising awareness of cyber threats, in particular cyberbullying,
online fraud, and other forms of digital aggression, which contributes to the
formation of safe and responsible behavior in the digital environment.

Scientific research emphasizes that a safe educational environment is
a necessary condition for effective learning, socialization, and self-realization
of students**. In the context of the widespread use of digital platforms,
electronic gradebooks, cloud services, and mobile applications, issues of

39

IIpo aBTOpCHKE MPaBO Ta CyMiXHI IpaBa : 3akoH Ykpainu Bix | rpymms 2022 p.Ne 2811-IX. URL:
https://zakon.rada.gov.ua/laws/show/2811-20#Text (nara 3Beprents : 18.04.2026)

4 Tlpo Buuty ocsity : 3akon Ykpainu Bix 1 munms 2014 p. Ne 1556-VII URL: https://zakon.rada.gov.
ua/laws/show/1556-18#Text (nara 3BeprenHs :18.04.2026)

4 Tlpo inpopmartito : 3akon Ykpainu Bix 2 sxostas 1992 p. Ne 2657-XII URL: https://zakon.rada.gov.
ua/laws/show/2657-12#Text (nara 3Bepuents : 18.04.2026)

4 Tlpo 3axKCT MepCoHANbHUX AaHuX : 3akoH Ykpainu Bix 1 gepsrs 2010 p. Ne 2297-VI URL: https://
zakon.rada.gov.ua/laws/show/2297-17#Text (nara 3BepHenHs : 18.04.2026)

$ Tlpo enexrpoHHi komyHikauii : 3akon Ykpainu 16 rpymas 2020 p. Ne 1089-IX six URL: https:/
zakon.rada.gov.ua/laws/show/1089-20#Text

4 UNESCO. Safe Learning Environments. Paris, 2021. URL: https://www.unesco.org/en

# World Bank. Safe Schools: Global Evidence. Washington, 2020.
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personal data protection and information security are becoming increasingly
important.

At the same time, the digital educational environment is being affected by
new cyber threats, including phishing attacks, malicious links, manipulative
content, and “deepfake” technologies, which necessitates a comprehensive
approach to its protection and the integration of cybersecurity into the
educational process.

In this context, the higher education system plays a key role in shaping
digital ethics and ensuring academic integrity. Higher education institutions
act as leading institutions in the formation of the moral and ethical values of
students. Digital ethics, as a system of principles and norms of behavior in the
digital environment, is becoming an important factor in the development of
a responsible individual. At the same time, digital technologies create both new
opportunities and new challenges for ensuring academic integrity, highlighting
the need for the responsible use of information resources, respect for copyright,
and the prevention of plagiarism.

The use of digital monitoring tools, particularly plagiarism detection
software, is an important mechanism for supporting academic integrity.
However, the development of a strong culture of ethical use of digital resources
among students remains equally significant. In this regard, digital competencies
have been defined as a mandatory component of state educational standards and
integrated into all levels of the educational process.

Further analysis indicates that the digital transformation of education is
accompanied by an increase in cyber risks. According to the State Service of
Special Communications and Information Protection of Ukraine (CERT-UA),
since 2022 there has been a significant increase in cyber incidents, particularly
phishing attacks targeting governmental and educational resources**’.

Research by the Ministry of Digital Transformation of Ukraine (“Diya.
Osvita”) shows that the level of digital literacy of teaching staff is 55-60%, which
corresponds to the average level of digital competencies and is insufficient for
full-fledged cyber risk management*. This affects the ability to timely detect
and prevent cyber threats in the educational environment.

Analytical data from UNICEF Ukraine confirms that 30-40% of children
and adolescents have encountered online risks, and 20-30% have directly

4 JlepxaBHa ciny:k0a crierianbHOro 38° 3Ky Ta 3axucty inpopmarii Yrpainun. CERT-UA. Odiniiinamit
BeOcaiiT. URL: https://cert.gov.ua/ (nara 3BepHenHs: 18.04.2026).

4 MinicrepcrBo ocBit i Hayku Ykpainu. Lludposizauis ocsitu B Vpaini. URL: https:/mon.gov.ua/
ua/tag/cifrovizaciya-osviti (nara 3epaenns: 18.04.2026).

8 MinictepctBo 1udpoBoi TpaHchopmariii Ykpainu. [is. Ocsita: miardgopma 1udpooi
rpamotHocti. URL: https:/osvita.diia.gov.ua/ (nara 3Beprenns: 18.04.2026).
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become victims of cyberbullying. At the same time, up to 60-70% of cases are
not reported to adults, which complicates the response to incidents*. According
to StopSexting, over 50% of teenagers witness cyberbullying, indicating the
high prevalence of aggressive digital behavior among young people®.

The generalization of statistical data provides grounds to assert that Ukraine
is undergoing active digitalization of education while simultaneously maintaining
a high level of cyber risks. The main challenges remain the insufficient level
of cyber literacy among educators, the lack of systematic cybersecurity policies
in some educational institutions, as well as the widespread occurrence of
cyberbullying and other forms of online threats among students. This necessitates
the further development of digital culture, the integration of cybersecurity into the
educational process, and the strengthening of teacher training.

2. Features of Forming a Culture of Using Digital Tools
Among Future Teachers

2.1. The problem of forming and developing communication competence
in students in conditions of oversaturation of the educational process with
digital devices and distance education

The use of electronic educational environments, social networks, and
messaging applications for communication between teachers/lecturers
and students, as well as among students themselves, reduces the need for
communication in real-life settings during face-to-face learning. In the context
of distance education and predominantly electronic communication, modern
youth demonstrate a lower level of developed communication skills (such as
responding quickly during conversations or answering immediately without the
opportunity to edit responses), emotional skills (such as expressing emotions
without emojis, recognizing and understanding one’s own emotions, identifying
the emotions of others, and using nonverbal communication skills), tolerance,
and other related abilities.

The authors of this study conducted several surveys and organized
meetings with focus groups in order to investigate the level of development
of communication competencies. A total of 51 students aged 14-19 from
general secondary education institutions and pre-higher education institutions
participated in the surveys.

The first stage of the research aimed to determine the level of self-
assessment regarding participants’ own communication competencies. An

4 UNICEF Ukraine. 3axucr aiteii B intepHeri ta kibepOyinr: anamitnuni marepiamn. URL: https:/

www.unicef.org/ukraine/ (nara 3sepruents: 18.04.2026).
0 StopSexrtuar. Jlocmimkenns kibepOyminry cepen mimmitkie B Yrpaini. URL: https:/stop-sexting.
in.ua/ (nara 3BepHeHHs: 18.04.2026).
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adapted interpersonal communication questionnaire was used as the basis for the
study. The questionnaire included statements such as: “It is easy for me to start
a conversation with new people,” “I feel uncomfortable when I need to express
my opinion in a group,” “I respect the opinions of others even if I disagree with
them,” and similar statements. Respondents were asked to choose the response
that best reflected their typical behavior from the following options: “not at all
about me,” “rather no,” “difficult to say,” “rather yes,” and “completely about
me.” The results were collected through a questionnaire created in Google
Forms. The questions were designed in such a way as to determine the degree
of objectivity with which students were able to evaluate themselves.

Approximately 72% of respondents believed that it was easy for them to
start a conversation with unfamiliar people. Among them, 56.9% selected the
response “rather yes,” while 15.7% chose “completely about me.” The results
are presented in Figure 1.

It's easy for me to start a conversation with
strangers.

@ not about me
& ratherno
hard to decide
@ rather yes
[ ] completely about me

Fig. 1. Distribution of responses to the statement about whether it is easy
for the respondent to start a conversation with new people

The survey was conducted in Ukrainian. Therefore, the figures present the
original results. The translated version of the legend is shown alongside.

The next statement was “I feel uncomfortable when I have to express my
opinion in a group” (Fig. 2). 25.5% of respondents believe that this statement
is not about them at all, 35.3% — rather not about them, 27.5% of respondents
found it difficult to decide on this issue, 9.8% chose the answer “rather yes”,
and 1.9% believe that this statement fully corresponds to their reaction.

This demonstrates the opinion that the respondents do not experience
difficulties when communicating with unfamiliar people or speaking in a group.
At the same time, after conducting the questionnaire survey, we organized
meetings with focus groups. Together with a teacher or lecturer, both face-
to-face and online meetings were held during which participants were invited

142



to express their opinions regarding specific situations. The meetings were
conducted by the teacher in a familiar classroom setting or online. One of the
authors was also present. Examples of the tasks are provided below.

| feel uncomfortable in situations where | have to
express my opinion in a group.

@ not about me
@ rather no

hard to decide
9,8% @ rather yes
— | ® completely about me

Fig. 2. Distribution of responses to the statement about whether one feels
uncomfortable expressing one's opinion in a group

Example Task 1. During the preparation of a group project, one of the
classmates/groupmates rarely expresses their opinion. However, this person
always has good ideas, and all participants know this from previous experience.
Due to their lack of activity, the other project participants consider them
indifferent and do not involve them in discussions. Later, it becomes clear that
the person is afraid of criticism and feels insecure within the group.

Questions for discussion:

1. How could the group help this person become more actively involved in
the work?

2. If the group members do not know the participant well, how can such
a situation be prevented?

3. When can it be assumed that a silent person has no ideas or is not
interested?

4. Do such situations influence the success of teamwork?

Example Task 2. During a lesson, the teacher/lecturer was explaining a new
topic but noticed that some pupils/students were sitting with crossed arms,
avoiding eye contact, and constantly looking at their phones. After the lesson,
the students said that the topic had been interesting, but the teacher concluded
that they were not interested and unwilling to work.

Questions for discussion:

1. What role does nonverbal communication play in interaction?

2. Can gestures and facial expressions be misinterpreted?
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3. How does nonverbal behavior influence mutual understanding between
people?

In discussions of such tasks, active participation in different focus groups
was demonstrated by only 10% to 15% of participants. Let us compare the
results of self-assessment with the results observed in real situations. More than
60% of respondents stated that they did not feel uncomfortable expressing their
opinions in a group (Figure 2). In addition, more than 60% reported that they
could easily start conversations with unfamiliar people. However, no more than
15% actually participated in discussions within their groups.

At the end of the focus group meetings, we asked participants to explain
why they did or did not take part in the discussions. In different groups, up
to 40% noted that they found it difficult to formulate their opinions about
the situations, did not feel a desire to communicate, or were unable to find
arguments to support their viewpoints. Nevertheless, let us present several
additional results from the questionnaire survey that had been conducted before
the meetings and described above.

Approximately 59% of respondents disagreed with the statement: “I avoid
situations where a lot of communication is required” (Figure 3).

| avoid situations where | need to
communicate a lot.

@ not about me
@ rather no
hard to decide
@ rather yes
® completely about me

Fig. 3. Distribution of answers to questions about comfort
with communication

More than 72% agreed with the statement “I can express my thoughts
clearly and understandably.” More than 76% agreed with the statement
“I can convincingly argue my point of view.” The results are presented in
Figures 4 and 5.

The result of such a discrepancy is that young people tend to assess their
communication skills less critically or respond in accordance with how they
would like to be rather than how they actually are. Another possible explanation
may be online communication. Indeed, when communicating via messaging
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apps and social media comments, people often rely on established phrases. In
addition, when writing messages, there is time for reflection, the stress of group
presence is absent, and even a sent message can be edited. During online classes,
students may keep their cameras turned off and stay in a familiar environment.

| can express my thoughts clearly and understandably.

@ not about me
@ rather no
D hard to decide
@ ratheryes
® completely about me

Fig. 4. Distribution of answers to the question about the ability
to express one's thoughts clearly and understandably

| can convincingly argue my opinion.

@ not about me

@ rather no

@ hard to decide

@ rather yes

L J completely about me

Fig. 5. Distribution of answers to the question about the ability
to argue one's own point of view

In face-to-face communication in the street, at an educational institution, or
in public places, there is a certain level of discomfort and the need to remain
attentive. One must control much more than a single response: one’s behavior,
the surrounding environment, and maintain eye contact with the interlocutor. In
addition to the above, we also believe that the large number of video materials
on how to respond or behave correctly creates a general idea, but this is not
supported by students’ personal experience.

Thus, it can be stated that self-assessment of communication skills among
young people aged 14 — 19 is somewhat overestimated. We consider the reason
for this to be the lack of sufficient real-life communication experience and the
excessive immersion in digital devices.
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2.2. Psychological and pedagogical prerequisites for forming a culture of
using digital tools

In light of the above research results, there are grounds to state that, in
order to overcome such consequences of distance learning and the excessive
use of digital environments, it is necessary to develop a culture of using digital
tools in lessons during the training of future teachers of various subjects. In
the classroom, it is important for a teacher to be able to encourage students
to engage in discussion and to become active participants in the educational
process. It is also essential for teachers to develop students’ mental operations.
This creates a foundation for a deeper understanding of reality and fosters
critical thinking.

The use of digital technologies in lessons should be justified and purposeful.
If there is a choice between using digital tools and creating conditions for active
student engagement in communication and collaborative work in groups or pairs,
preference should be given to the latter. This does not mean that digital tools
should be excluded. Such an approach is impossible in today’s information society.
Rather, it means that digital tools should be used in a well-reasoned manner. It is
necessary to seek a balance between engaging students in real-life communication
and communication mediated by digital tools. Work with digital technologies can
also be combined with active group collaboration, where both communicative
and digital competencies are developed. Therefore, future teachers must possess
well-developed digital and communication competencies, which are integral
components of information culture. In scientific research, digital competence
is considered as an integrative characteristic of a person, which includes not
only knowledge and skills, but also motivational and value attitudes towards
the use of technologies®'. Accordingly, motivation is a system-forming factor of
digital activity. Internal motivation is based on cognitive interest, the desire for
self-development and awareness of the significance of digital technologies for
personal and professional growth. Studies show that it is internal motivation that
ensures sustainable and productive use of digital tools in educational activities®>.

Instead, extrinsic motivation is determined by the requirements of the
educational environment, the assessment system and social expectations. It is
important in the initial stages of mastering digital technologies, but requires
a gradual transition to intrinsic motivation to ensure a long-term effect.

Psychological and pedagogical research shows that the level of motivation
is significantly influenced by factors such as self-efficacy, emotional attitude

' Mopse H. B., I'masynosa O. I, Byituuuska O. I1. LlingpoBa KoMIeTeHTHICTb K yMOBa MOJIEpHi3aLii
ocity. [Hpopmariitni TexHonorii i 3acoou HaByauus. 2019. T. 74, Ne 6. C. 1-17.

2 JlaBpentbeBa I. II. MoTuBauiiiti YHHHUKE BHKOPHCTAHHS HU(POBAX TEXHOIOTIH y HABYAHHI
3100yBauiB ocBiTH. OcBiTa i po3BUTOK 001apoBaHoi ocobucTocti. 2021. Ne 3. C. 28-34.
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towards technology, level of digital anxiety and previous experience in using
information and computer technologies®. In particular, a high level of self-
efficacy contributes to a more active use of digital tools in learning.

An important aspect of motivation formation is the creation of appropriate
pedagogical conditions. These include: integration of digital technologies into
the content of education, use of interactive methods, creation of situations
of success, development of independence of education seekers and support
of their research activity.®. It is also important to highlight the significance
of the digital educational environment, which provides access to resources,
collaboration tools, and individualized learning pathways. Such an environment
strengthens the motivational component through the practical orientation of
learning activities.

In the context of the digital transformation of education, motivation
is viewed as a dynamic construct that can change under the influence of
pedagogical interventions and the organization of the educational process.
Therefore, the task of educators is not only to form external incentives but
also to develop an internal need for the use of digital technologies. Thus,
motivation for the use of digital technologies is a fundamental psychological
and pedagogical prerequisite for the formation of a culture of digital activity. Its
development requires a comprehensive pedagogical impact aimed at fostering
intrinsic motivation, increasing self-efficacy, and creating a supportive digital
educational environment.

One of the key aspects of the teacher’s role is the organization of effective
communication with students in the digital environment. In distance learning
conditions, traditional “teacher—student” interaction is transformed but does not
lose its significance. On the contrary, it requires new approaches, including the
use of modern learning platforms, video conferencing, interactive tools, and
feedback mechanisms. The teacher must ensure not only knowledge transfer
but also the maintenance of student motivation, the creation of a positive
psychological climate, and conditions for active participation in the educational
process.

Equally important is the consideration of factors influencing students’
academic and psychological well-being in the digital environment. The teacher
should monitor students’ level of engagement, activity, and learning conditions,
and adjust the educational process when necessary. The organization of group

3 Xom’rwk L. B. Ilcuxonoro-nemaroriuni ymoBi (OpMyBaHHsS MOTHBALl HABYAIBHOI JISUTBHOCTI
3100yBauiB OcBiTH B ymMoBax uu¢posizauii. Haykosuii yacornnc HITY imeni M. II. JIparomanosa. 2022.
Bum. 85. C. 112-118.

34 Typxiit A. M., Illumxina M. II. Bigkpute OCBiTHE cepemoBHIE i uH(i)pOBa TpaHchopmartis
HABYAHHSL. IHd)opMaumm TexHouorii i 3acobu HaBuaHHs. 2022. T. 88, Ne 2. C. 1
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online meetings, interactive sessions, and informal communication contributes
to maintaining social connections and preventing student isolation.

2.3. Methodological recommendations for the use of digital tools in the
educational process

Awareness of the problem of excessive use of digital tools in lessons,
everyday life, and leisure among modern Ukrainian students encourages the
search for a balance between the use of digital devices and the acquisition
of communicative experience outside the online environment. Such
recommendations may be used in the training of future teachers. They also
make it possible to combine different types of activities in the classroom.

1. Combine digital tools with traditional forms of learning: use not only
online resources but also printed materials, oral discussions, pair and group
work. Create conditions for the development of live communication even
in a distance learning format by organizing discussions, oral responses,
collaborative projects, and video meetings with active participant interaction.

Thus, written correspondence via traditional postal mail has already
become something unusual. While textbooks previously used it as an analogy
for electronic communication, today it is easier to explain the concept of
correspondence through the example of email. Naturally, encouraging students
to return to postal correspondence is not appropriate. However, the use of
printed paper materials can shift attention and help students focus on a specific
stage of the lesson. Discussion and engagement in oral communication
contribute to the acquisition of real communicative experience. Discussion, oral
responses, and essay writing without the use of generative language models are
essential elements in the development of various components of communicative
competence.

2. Limiting the duration of continuous screen time in accordance with the
age characteristics of learners, alternating digital activities with physical breaks
and practical tasks.

This statement is self-evident and is supported by the requirements and
recommendations of the sanitary regulations.

3. Selecting digital tools based on the principle of appropriateness: using
only those tools that truly improve understanding of the material rather than
overloading the learning process with unnecessary functions.

This is an important professional skill of a teacher. It involves the conscious
use of digital tools with the aim of making the educational process more
effective. The focus should not be on the popularity of a digital tool or external
requirements to use electronic environments, but rather on determining its
appropriateness with a clear purpose: simplifying comprehension, increasing
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student engagement, shifting attention, or explaining the functioning principle
of a digital tool.

4. During distance learning, ensuring a clear structure of lessons: defining
time limits, task instructions, and communication channels to reduce information
overload.

When face-to-face classes are not possible, consultation may be conducted
in real time. It is important to emphasize that messaging applications should
not replace communication, but rather complement asynchronous consultations
with real-time interaction, both online and face-to-face when possible.

5. Fostering a culture of digital interaction: teaching students digital etiquette,
rules of online communication, and responsible use of devices during lessons.

The BYOD (Bring Your Own Device) method has already become an
established teaching approach and is effective when used appropriately.
Its application within lessons as part of the overall learning process can be
beneficial.

6. Using interactive digital tools in moderation, avoiding the simultancous
use of a large number of platforms, tabs, and services that reduce attention span.

Attention is maintained through the alternation of teaching methods, forms
of work, and learning tools. Therefore, alternating between digital tools and
active group work can contribute to effective learning. It is important to pay
attention to the psycho-emotional state of learners, as excessive use of digital
devices may cause fatigue, reduced motivation, and feelings of isolation. It is
recommended to follow digital hygiene practices: taking breaks during work,
ensuring proper lighting, maintaining correct posture, and limiting gadget use
beyond learning needs.

7. Conducting regular reflection on the effectiveness of digital tool usage in
order to determine which instruments support learning and which only create
“digital noise.” Focused attention on this issue among students will help form
a responsible attitude toward their own mental and physical health.

CONCLUSIONS

Digital culture in the educational process is a complex characteristic of an
individual that combines knowledge, skills, values, and behavioral practices
necessary for effective, safe, and ethically responsible activity in the digital
environment. Creating favorable conditions for the formation of students’ digital
culture is the responsibility of the teacher/lecturer. For this purpose, during their
professional training, future educators must understand the need for conscious
use and selection of digital tools in their future professional activities.

The use of digital devices occurs in all spheres of human life: in learning,
work, everyday activities, and leisure. As a result, each person experiences
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a sense of digital overload. Among young people, this feeling is not yet fully
developed; therefore, it is the future teacher who is responsible for forming
a culture of digital tool usage among students. This includes selecting
appropriate devices or software, adhering to online communication etiquette,
and minimizing the negative effects of digitalization.

Awareness of the problem of excessive use of digital tools in lessons,
everyday life, and leisure among modern Ukrainian students encourages the
search for a balance between the use of digital devices and the acquisition
of communicative experience outside the online environment. Therefore, the
following methodological recommendations may be used in the training of
future teachers:

1. Combine digital tools with traditional forms of instruction. Create
conditions for the development of live communication in both face-to-face and
distance learning formats.

2. Limit the duration of continuous screen time according to the age
characteristics of learners, alternating digital activities with physical breaks and
practical tasks.

3. Select digital tools based on the principle of appropriateness: use only
those that truly enhance understanding of the material rather than overloading
the learning process with unnecessary functions.

4. During distance learning, ensure a clear structure of lessons: define time
limits, task instructions, and communication channels to reduce information
overload.

5. Foster a culture of digital interaction: teach students digital etiquette,
rules of online communication, and responsible use of devices during lessons.

6. Use interactive digital tools moderately, avoiding the simultaneous use of
a large number of platforms, tabs, and services that reduce concentration.

7. Conduct regular reflection on the effectiveness of digital tool usage in
order to identify which instruments support learning and which only create
“digital noise.”

SUMMARY

Modern school education widely uses digital tools and environments that
support lesson preparation and instruction. However, their use is sometimes
formal or overly dependent on online platforms, which may reduce rather than
improve learning effectiveness. In some cases, insufficient attention to academic
integrity, digital ethics, and critical evaluation of information accompanies
teachers’ use of digital technologies. This highlights the need to purposefully
develop a culture of responsible digital tool use in education. Future teachers
should not only master digital technologies but also continuously develop
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these competencies and foster them in students. Higher education institutions
continue to update relevant courses aimed at improving methodological
competence in digital pedagogy. The relevance of this issue is sustained by the
rapid development of digital technologies, including new software, platforms,
and artificial intelligence.

Practical significance: The study supports teacher education by guiding
the development of courses on the effective and ethical use of digital tools.
It promotes balanced integration of technology in teaching and contributes to
students’ digital literacy, academic integrity, and critical thinking.
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CHAPTER 5

®OPMYBAHHSA IHOGOPMALIINHO-LU®POBOI
KOMIMETEHTHOCTI CYHACHOIO BYUTEJIA

MeTpenko C. I.
DOl https://doi.org/10.30525/978-9934-26-696-6-5

BCTYI

BukiMkn cy4acHOTO TEMILy »KHTTS 3MYIIYIOTh OCBITHIO Tayly3b pearyBaTu
Ha BHMOTM HOBHMX YMOB. JIMHaMi4HHI pO3BHTOK IH(POBUX TEXHOJOTIH
3yMOBHB COIIIaJIbHAH 3aluT Ha MOJCPHI3allil0 IeAaroriyHoi OCBITH, MeTa
SIKOT — MIATOTOBKA BUMTENSI, SIKUM Mae I'PyHTOBHI (paxoBi 3HAHHS Ta BIIEBHEHO
Bonozie IKT, 3xificHroe cBoto mpodeciiiHy MisUIbHICTB, MTMOOKO YCBIIOMITIOI0UN
TelaroriyHuid  000B’S130K 1 ColiaibHy BiAmoBinanpHicTh. CydacHa IIKOIa
rocTpo ToTpelye BUMTENs, SKMI Mae cdopmoBaHy iH]opmariitHo-1dpoBY
KOMIIETEHTHOCTI, IO JI03BOJISIE HOMY YpI3HOMaHITHUTH ()OPMHU IIPOBEIICHHS
HaBYAJIBHUX 3aHATb, METOIM TIOJJaHHS HA4aJbHOTO Marepiaiy, 1 SK pe3yJbTar,
017 e)EeKTUBHO OpraHi3yBaTH OCBITHIH Hporlec.

HeoOxignicTs MonepHizanii mpodeciitHol miAroroBkn MaiOyTHIX (axiBIiB
Ha 3acajiax IHHOBALIITHOTO PO3BUTKY OKPECIICHA Y KOHIIETIIT HOBOT YKpaiHCHKO1
IIKOJIHM, KOHILIEMIii PO3BUTKY IENAroriyHoi OCBiTH, MpOo(deCcifHnX craHmaprax
3a mpodecismMu «BunTenp MoyaTKOBMX KIIACiB 3aKiIaay 3arajbHOi CepeaHbOi
ocBiTH», «Bumrenp 3akiany 3aranbHOi cepeHbOI OCBITH», 3akoHaX YKpaiHu
«IIpo ocBity», «IIpo BuILy OCBITY».

Teopernunuii aHaii3 HOPMAaTHBHUX JIOKYMEHTIB, HAayKOBHUX JDKepell,
BHBUCHHS NPAKTUYHOTO JOCBIly YUUTENIB, aHAJI3 CTaHy MiJATOTOBKH CTYJICHTIB
TIeJIaroriYHUX YHIBEPCUTETIB Jlald 3MOTY BHSIBUTH HH3KY CYIEpPEYHOCTEH,
30KpeMa Mik:

—  morpebaMy CyCIIJIbCTBA B KOMIIETEHTHUX YYHTEINSX, SIKI BOJOMIIOTH
Cy4acCHHMH IH(POBUMH TEXHOJOTISIMH, Ta PEATbHHM CTaHOM C(OPMOBAHOCTI
iHpOpManiHHO-IIM(PPOBOT KOMIETEHTHOCTI MalHOYTHIX YUHUTEIIB y MEaroriqHol
OCBITH;

- YCBIJIOMJICHHSI BaKJIMBOCTI (opmyBaHHs iH(opMariiHo-1dpoBoi
KOMIIETeHTHOCTI MaWOyTHIX y4YWTeniB y mporeci (axoBoi MiATOTOBKH Ta
HEJIOCTaTHIM TEOPETUYHHM OOIPYHTYBaHHSIM IIbOTO MPOLECY;
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- HEOOXIZHICTIO PO3BUTKY 1 BIIOCKOHQJICHHS 3MICTy iH(OpMariiHO-
IU(PPOBUX KOMIIETEHTHOCTEH 3 ypaxyBaHHSIM JWHAMIYHUX 3MiH CYyCITLIBCTBA
Ta HEIOCTAaTHBOIO aJalTalli€l0 OCBITHIX MpOrpaM IJAroTOBKH (haxiBIiB JuIst
(dopmyBaHHs 1H(pOpPMaLiHHO-IIM(POBOT KOMIIETEHTHOCTI.

Mera JOCHIJDKEHHS TIOJISITa€ B TEOPETHYHOMY BH3HAYEHHI CTPYKTYpHU
Ta 3micty iH(opManiiHO-NM(POBOi KOMIETEHTHOCTI MaWOyTHIX Y4HTEINiB
y mporeci (paxoBoi MiIrOTOBKH.

BianoBizHO 10 mocTaBiieHOT METH BU3HAYEHO TaKi 3aBJIaHHS JI0CIIIPKEHHS:

- BusHauuTH  CTPYKTYypHI  KOMIIOHEHTH  iH(OpMauiiHO-unppoBoi
KOMIIETEHTHOCT1 Y4UTEJIsL.

- Busnauntn  KpuTepii, TOKa3HUKM Ta piBHI  c(OPMOBAHOCTI
iHpOpMaLiHHO-IUPPOBOT KOMIIETEHTHOCTI Mall0yTHHOTO YUHTEIIS.

Jnst po3B’s3aHHS TIOCTAaBIEHUX 3aBjJaHb 3aCTOCOBAHO TEOPETHYHHI
aHaji3, CUCTEMAaTH3allisl Ta y3araJbHEHHS HAayKOBHX, HOPMaTHBHUX JDKEpes
Ta HaBYAJILHO-METOMYHO]I JIITepaTypH Ul PO3YMIHHS CYTHOCTI Ta CKJIaJOBUX
TOHATTSL «iH(pOpMaNiHHO-IM(PPOBA KOMIIETEHTHICTE)», OOIPYHTYBaHHS €TaIliB
(dbopmyBanHs iHQOPMAIIIHO-ITUPPOBOI KOMICTEHTHOCTI MalOyTHIX YYHTEINIB,
KpHTepiiB, NOKa3HMKIB Ta piBHIB ii chopmoBaHOCTI.

OCHOBHI pe3ysbTaTl JIOCIIUKEHHS MOXYTh OyTH BHUKOpPHCTaHI ISt
MOAAJIBIIOT0 BJOCKOHAJICHHSI TEOpii 1 MPaKTUKU BUIOI MpoQeciiHOoi ocBiTH
MaiOyTHIX y4uTeNiB, oOpraHizauii camMoCTiiHOI, IHAWBIAyadbHOI POOOTH,
IporpamM BUPOOHWYMX TPAKTUK, Y CUCTEMI MiIBUIIEHHS KBaJidikamii HayKoBO-
NeIaroriyHuX MpaliBHUKIB, Y MiATOTOBLI IMOCIOHMKIB, MPOrpaM HaBYaJIbHUX
JIACIUILIIH.

1. CTpyKTypa Ta 3MicT iHpopMaL,iliHO-UndpPOBOi KOMNETEHTHOCTI
cy4acHoro Buutens

Konmnerist HoBoi ykpaiHcbkoi 1mkosnm (2016), KoHLeNMiss PO3BUTKY
nenaroriynoi ocsitu (2018), mpodeciiini cranaapru 3a npodecismMu «Buurens
MOYaTKOBUX KJIACIB 3aKiajay 3arajbHoOi cepeanboi ocBiTH» (2020), «Buurens
3aKJay 3arajibHoi cepeaHboi ocBiTi» (2024), BU3HA4YaIOTh cepell MPiopUTETIB
JUIsl YKpaiHChKOI OCBITHBOI Tajy3i PO3BUTOK Ta BIPOBAKCHHS Cy4acHUX
IKT, ski 3a0e3ne4yroTh yIOCKOHAJIEHHSI OCBITHBOTO ITPOLECY, AOCTYIHICTh Ta
e(eKTUBHICTh OCBITH, IiJTOTOBKY MOJIOZIOTO MOKOJIIHHS JI0 >KUTTENISUIEHOCTI
B JIMHaMIYHUX yMOBaX iH(OPMAIIHHOTO CyCIIbLCTBA.

Konuenitist HOBOi ykpaiHChKOT mikoiu' TepMiH «iH(popMariiHO-1udpoBa
KOMIIETEHTHICTB» TPaKTy€e SK BIEBHEHE, 1 BOAHOYAC KPUTHYHE 3aCTOCYBaHHS

! Hosa ykpaincska mkona. KoHnenryaisHi 3acagu peopMyBaHHS cepeHbOI MKomi. MiHicTepcTBO

ocBiTH i Haykn Ykpainm. 2016.
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iH(pOpMaLiHO-KOMYHIKaiHHUX TEXHOJIOT1H JJIsl CTBOPEHHS, MOLIYKY, 0OpOOKH,
oOMiHy iH(poOpMali€l0 Ha poOOTi, B IMyOJIYHOMY HPOCTOPI Ta NPUBATHOMY
crnijKyBaHHI. [H(opmaniiina i Memia-rpaMOTHICTb, OCHOBH IPOTpaMyBaHHS,
ITOPUTMIYHE MUCIICHHS, poOoTa 3 6a3aMu JIaHNUX, HABUYKH O€3IIEKH B IHTEPHETI
Ta kibepOesneni. Po3yminHs etrku poOoTH 3 iHpOpMaLi€ero (aBTOPChKe MPaBo,
IHTEeJIeKTyallbHa BJIACHICTh TOILO).

VY npodeciiinux crangaprax 3a npogecisiMu «BunTens noyaTkoBux KiaciB
3aKiIaay 3araibHOi CepeiHboi OcBiTH» Ta «BuuTenb 3aknmany 3araibHOI
cepesHboi  OCBITHY  iH(OpManiiiHO-IIM(ppPOBa KOMIIECTCHTHICTh TPaKTy€eThCS
SIK 3/aTHICTh OpieHTyBaTHCs B 1H(GOpPMAIiHOMY HpPOCTOpPi, 3/iMCHIOBATH
MOUIYK 1 KPUTHYHO OLIHIOBAaTH iH(OpMaIilo, ornepyBaTH Hel B npodeciitHii
JUSUTBHOCTI, €)EKTUBHO BUKOPHUCTOBYBATH HasIBHI Ta CTBOPIOBATH (3a MOTPEOM)
HOBI eJIeKTpOHHI (LIM(POBi) pecypcu, BUKOPHCTOBYBATH IHU(POBI TEXHOJIOTIi
B OCBITHBOMY IIPOILICCI.

€BpOIEHCHKOI0 HAYKOBOIO CIIIBHOTOIO OyJ0 po3polieHo paMKy nuppoBoi
kommereHTHOCTI Ui ocBitsan (DigCompEdu)’, B OCHOBYy sKOi MOKIaJeHO
KOHIICTITYallbHy MOJIeNIb, IO JETAJBHO OIUCYE KOMIIETEHTHICTh BUYMTEIS
y rany3i IKT. ¥ pobori 3a3naueno, mo inpopmManiiHo-1nppoBa KOMIETEHTHICTh
Tiesiarora IposIBIISIETHCS B 31aTHOCTI BUKOPHCTOBYBATH LIU(POBI TeXHOIOTIT HEe
JIMIIE JUIs TOKPAIIeHHsI OCBITHBOTO TpoIecy, a i i npodeciiiHol B3aeMomii
3 KOJIeraMH, Y4YHSMH, OarbkaMHM Ta IHIIMMH 3alliKaBICHHMMH CTOPOHAMH,
I 0coOMCTOro MpogeciiHOro pPO3BUTKY, @ TAKOXK JUIs 3arajbHOro Onara,
OesnepepBHUX IHHOBALM Ta B opranizamii npodeciiHol IisuIbHOCTI BUUTEIIS.

HaykoBUM  KOJICKTHMBOM BITYM3HSHHX HAyKOBLIB 1 TIPAKTHKIB IIiJ
kepiBHHITBOM Mop3e H, Oyno po3pobieHo omuc nudpoBoi KOMIIETCHTHOCTI
nenaroriudoro npauniBauka (OpenEdu)’, skuit GasyeTbcsi Ha €BpPONEHCHKUX
cranpaprax (DigCompEdu). ABropu BBaxkaroTh, 110 iH(opMauiiiHO-IM(poBa
KOMIIETEHTHICTh II€[arorivyHoro MpamiBHUKa — 1€ CKJIaJHe JWHaMivHe
LJTICHE 1HTErpaTHBHE YTBOPEHHsSI OCOOMCTOCTI, SIKE € WOro OaraTtopiBHEBOIO
podeciiiHO-0COONCTICHOIO XapaKTePUCTHKOI B cepi HudPOBUX TEXHOIOTIH
1 JIOCBiJly TXHBOTO BHKOPHUCTaHHSI, 110 00OyMOBIICHE 3 OJHOrO OOKy rorpedaMu
Ta BHMOTraMH IU(POBOro CyCHUIbLCTBA, @ 3 IHIIOIO TMOSBOIO LU(PPOBOrO
OCBITHBOTO ITPOCTOPY, SIKMH 3MIHIOE OCBITHIO (HaBYQJIbHO-BUXOBHY) B3a€EMOIII0

3

z Ipodeciitnnii crangapr «BunTenb MOYATKOBHX KIACiB 3aKiay 3arajbHOi CepeaHbOl OCBITH»
Haxa3 MinictepctBa ocBite 1 Hayku Ykpainu Ne2730. 23.12.2020 p.

3 Ipodeciitnuii cranmapt «Buntenb 3akiany 3araiabHoi cepenHboi ocBiT» Hakaz MinicTepeTBa
ocBitu 1 Hayku Ykpainn. Ne1225 29.08.2024 p

¢ Digital Competence Framework for Educators (DigCompEdu) URL: https:/joint-research-centre.
ec.europa.eu/digcompedu_en

5 Morze, N.; Bazeliuk, O.; Vorotnikova, L.; Dementiievska, N.; Zakhar, O.; Nanaieva, T.; Pasichnyk, O.;
Chernikova, L. (2019) Onuc 1ndpoBoi KoMIIeTeHTHOCTI Iegarorivsoro npanisauka. OpenEdu.
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BCiX 11 yYaCHHKIB, XapaKTepU3y€eThCsl IIMPOKUM 3JIy4eHHSIM Mepexki [HTepHer,
nUQpOBUX cUCTEM 30epiraHHs Ta IMEPBHHHOI CHCTeMaTh3allil JaHHX, a TaKOX
aBTOMATH30BaHMX IM(POBUX aHAJIITUYHUX CUCTEM (Ha OCHOBI HeHpomepek Ta
LITYYHOTO 1HTEJIEKTY), IO JI03BOJIsiE epeKTUBHILIE 3/1iHCHIOBATH MpodeciiHy
IISUTBHICTH Ta BOIHOYAC BHUMArae (MOXJIMBO — CTHUMYIHE abo morpelye)
nocTiitHOro MpodeciiHoro caMopo3BHUTKY.

Inma rpyma  yKkpalHCBKMX — €KCIEpTiB, Ha OCHOBI  €BpOIEHCHKOI
KOHIICTITYaJIbHO-€TAJIOHHOT ~ Moziesli  UUM(POBUX  KOMIETEHTHOCTEH  JuIsi
rpomagsan  DigComp2.1, 3amporoHoBana paMKOBY CTPYKTYpy HH(pOBUX
KOMITCTCHTHOCTEH JUIsl YKPAlHCHKUX YYHMTENIB Ta IHIIMX TpoMajsH®. ABTOpH
LBOTO JIOKYMEHTY IIiJ] iHpOpMaLiitHO-IHU(PPOBOIO KOMIETEHTHICTIO PO3YMIIOTh
IHTErpajibHy XapaKTEpPUCTHKY OCOOMCTOCTI, SIKa JUHAMIYHO IO€JHYE 3HAHHS
YMIiHHSI, HABUYKH Ta CTABJICHHS IO BUKOPUCTAaHHS LU(PPOBUX TEXHOJIOTIH JuIst
CIIJIKYBaHHS, BJIaCHOTO PO3BUTKY, HaBYaHHs, POOOTH, Y4acTl y CyCHUIBHOMY
XKHUTTI, BIINOBIAHO 10 cdepu KOMIETEHIH, HaJeKHUM 4YWHOM (Oe3redHo,
TBOPYO, KPUTHYHO, BIJINOBIAAIBHO, €THYHO).

VY3aranpHIOI0YHM PEKOMEHAAIli1 KOHIETITYallbHUX JOKYMEHTIB 1 HAYKOBI Mparti
MPOBIHUX TOCIITHUKIB, IPUXOIMMO JI0 BUCHOBKY, 1110 iH(OopMaIiiHO-IIU(ppoBa
KOMIIETEHTHICTh y4YHTeNsl — Lie IHTerpaTBHa, AMHAMIYHA SKICTh OCOOMCTOCTI
BUUTEJISI, SIKA XapaKTepHU3yeThCsl INIMOOKOI0 00i3HAHICTIO Y mpenmeTHiil cdepi,
BOJIOJIIE 3HaHHSAMH y cdepl IUIAKTUKU, Ma€ 3JaTHICTh BiAMOBIIAaIBHOTO
Bukopucranus 3aco6iB IKT syt TBOpYOi HisUTBHOCTI y4MTeNns Ta IHIIUX
BHUJIB OCBITHBOI JIisTIBHOCTI, OC3MEYHOr0 1 BIAMOBIIAIBHOTO BHUPINICHHS
TOBCSIKACHHMX 3aJ1a4 1 MaTH MOCTIHHY CBIJJOMY HEOOXIJHICTh OTPUMYBATH HOBI
3HAHHS Ta HOBUH JIOCBIJ JJIsl YIOCKOHAJICHHS! NpodeciiiHnX yMiHb i HAaBHYOK.

JeranbHuii  aHami3 HOPMAaTHMBHUX JIOKYMEHTIB 1 HAayKOBUX IIpallb
YKpATHCBKUX Ta €BPOICHCHKUX JOCIIJHUKIB JI03BOJISIE 3pOOUTH BUCHOBOK, IO
iHpopMaLifHO-IM(ppPOBAa KOMIIETEHTHICTh Lie OararomapoBa i Pi3HOBEKTOpHA
SIKICTh OCOOMCTOCTI Ha Ky HAKJIAJarOThCs (PaKTOpu MpOQECiiiHOTO PO3BUTKY.
Bararomaposicts  iH(opMaIiifHO-IIM(POBOTI  KOMIIETEHTHOCTI POSIBISIETHCS
y PO3WICHYBaHHI 11 Ha TICBHI aCIICKTH:

- Texuiynmii. YMiHHS O€311E€UHO MPALIOBATH 3 JOCTYITHUMHU TEXHIYHUMHU
3aco0aMu 1 BiJNIOBIIHUM CHCTEMHUM IPOIPaMHUM 3a0€31eUEeHHSIM.

- Indopmaniiiamii. 31aTHICTh 10 MOLIYKY, aHATI3Y, KDUTHYHOT OLIIHKH Ta
JIOPEYHOTO BUKOPHCTaHHS iH(pOpMarii 3 pi3HUX IKeped.

- Komymnikaniiinmii.  HaBnukm  edexktuBHOro  Ta  OE31EYHOrO
BUKOPUCTaHHS IU(PPOBUX MIIATGOPM ISl KOMYHIKALI] Ta CIUIBHOI poOoTH.

¢ Pamxka mmpoBoi komreTeHTHOCTI 11t rpomasiH Ykpaiun (DigComp 2.1). Minicteperso muppoBoi

TpaHcdopmarii Ykpainu.
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- axoBmii. YMiHHS iHTerpyBar iHpOpMaLilfHO-IUPPOBI IHCTPYMEHTH
y METOJAMKHM HaBYaHHS, aJaNTyBaTH METOAWYHI TNPUHOMH O HaBYaHHS
3 BUKOPUCTAHHSAM LU(PPOBHUX IHCTPYMEHTIB, 1[0 CTUMYJIIOIOTh aKTUBHY y4acTh
YYHIB B OCBITHROMY IIPOIIECI.

@dopmyBaHHSI KOKHOTO 13 BHIUICHUX ACHEKTIB y MalOyTHIX YYUTENiB Mae
BiIOyBaTHCS B JICKiJIbKAa MOCIIJIOBHUX CTAIliB B3a€MOIIOB’SI3aHUX MiXk COOOM0:
I eran — nmowarkosuid; 11 eran — npenmernuid; 111 eran — paxoBo-nenarorivnmii.
KoxHOMy 13 eramiB BIaCTHBAa BIJMOBIJHY KOTHITUBHY CKJIaJIOBY 1 BIIMOBiIHI
YMIHHS 1 HABUYKH, PO3IIISTHEMO iX.

I (mouaTkoBuii) eramn nependavac:

- BOJIOJIHHS PI3HMMH TEXHIYHUMH 3aC00aMH (KOMIT I0T€pPOM, MOOLTBHUMHU
MIPUCTPOSIMH) 1X 0a30BMM CHCTEMHHMM IPOIpDaMHUM 3a0€3IeYeHHSIM Ha piBHI
KOPHCTYBaya;

- BOJIOXNIHHS 0a30BUM CEPBICHUM NPOrPaMHHUM 3a0e3IeUeHHSIM Ha piBHI
KOPHCTYBaya;

- BOJIOJIHHS TEXHOJIOTISIMM ONpPAIIOBAaHHS 1 MPEICTABICHHS TEKCTOBOI,
4yHcIIoBol Ta rpadivyHoi iHpopMartii;

- YMIHHS IPAIIOBATH B CEPEIOBUILI TEKCTOBOTO MPOIecopa (CTBOPIOBATH,
penaryBaru i (hopMaryBaTH JOKYMCHT, BCTaBISTH 00 €KTH, TaOJHIl, CXEMH,
(dopmynu, nepeBipsaTH opdorpadidHy i CHHTAKCHYHY NPaBHIBHICTH TEKCTY, Ta
iH..);

- yMiHHA T[IpalloBaTH 3 PEJAKTOpPOM Mpe3eHTaliil  (CTBOpIOBaTH
Npe3eHTalilo, pegaryBard 1 QopmaryBaTd  €JIEMEHTH  Ipe3eHTallii,
BCTAHOBJIIOBATH MapaMeTpH CJIaliB, BCTABISITH 00 €KTH, TAOJMI, CXEMH,
¢dopmynu, rpadikv, HACTPOIOBAaTH MaHENb IHCTPYMEHTIB, IEMOHCTPYBAaTH
MPE3CHTAILII0);

- yMiHHA TpamfoBaTd 3 TAaONMYHMM  IIPOIECOPOM  (CTBOPIOBAaTH
1 ompanbOByBaTd TaOIMIl, aBTOMAaTHU3yBaTH IPOLEC OOYMCIICHb, aHaJli3yBaTH
i BubMparu nai, OymyBaru Jiarpamu i rpadiku);

- Mard TeXHOJIOTIYHI YMIHHS BUKOPHCTaHHS MYJBTHMEIIHHUX IpOrpam
i cucreMm (3amyckaTH MyJbTUMEAiHHI (aiiii, CTBOPIOBATH IUICHIMCTH IS
MIPOrpaBaHHs);

- Mar¥ CTiHKi NpaKTHYHI HABUYKH BUKOPHCTAHHS CUCTEM TEJIEKOMYHIKaIlil;

- yMiHHA Oe3meuHOi 1 BiANOBigaNbHOI pobOTH B Mepexi InTepHer
(peecTpyBatucs B OHJIANH cepBicax, CTBOPIOBATU OOJIIKOBI 3aIMCH, BiAIPABISATH
1 oHep)XyBaTH €JEKTPOHHY TIOINTY, 3/IHCHIOBATH IMOUIYK HEOOXigHOT
iH(popMalii 3 JOCTOBIPHUX JPKEpel, BAKOPHCTOBYBATH MOXIIMBOCTI 1 pecypcu
JMCTaHLIHOTO 3B’SI3KY)

- yMiHHA 37iHcHIOBaTH IHQOpMALIHHMH TOIIYK B  EJIEKTPOHHHX
610sioTeKax Ta KOMIT IOTEPHUX MEpexkax;
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- YMiHHS KOPEKTHO CTaBUTHU 3aBIaHHs B CEPEIOBHILI CEPBICIB IITYYHOTO
IHTCIICKTY.

II (mpenmetHwmit) eTan nepegdavae:

- (opMyBaHHS 3HaHb i YMiHb JOOMPATH Ta BUKOPHCTOBYBATH IPOrpaMHe
3a0e3reueH s BiJIIOBIIHOI HayKoBOi cdepu, CIpsiMyBaHHs sl aOCTpakTHO-
(dbopmynpHOTO, TpadivyHOro, YHCEIHHOrO aHali3y HAaBYAJIBHUX MPUKIAIIB Ta
MoJIeIieii peabHUX 00’ €KTIB;

- (¢opMyBaHHS HaBHYOK 3acTOCyBaHHsA IH(QOpPMALIHHUX CHCTEM, SIK
JUJAKTHYHUAX 3ac00iB a00 TeXHIYHUX 3aC00IB HAaBYAHHS,

- BOJONIHHA METOAMKOIO  3aCTOCYBaHHS HPEIMETHO-OPI€EHTOBAHHX
MIPUKJIAJIHAX CUCTEM B OCBITHBOMY MPOLECI;

- yMiHHA HaBOJWTH IIPUKIAJU 1 KOHTPIPHUKIAAW 3 BHKOPHCTAHHSIM
iH(pOpMAaLIIHHIX TEXHOJIOT1;

- yMiHHA 3[iHCHIOBaTM KOMIT'IOTEPHE MOJICJIIOBAHHS Ta YHCENbHI
EKCIIEPUMEHTH JUIsl TIePEBIPKHU T1ITOTETHYHUX TBEPIKEHb;

- (opMyBaHHS HABUYOK KOJIEKTHBHOI pOOOTH 3 3aCTOCYBaHHIM IU(DPOBUX
3ac00iB;

- (¢opmMmyBaHHs 3HaHb 1 YMiHb pOOOTH B CEpBicax LITYYHOIO IHTEJIEKTY
3 IIUTaHb BiJIIOBITHOT HAYKOBOI Chepu.

[T (paxoBo-nenaroriyumii) eran nepeadavac:

- yMiHHS OpraHi3oByBaTH CBOIO HPAIll0, BOJOJITH CyYaCHUMH METOAAMHU
1 3acobamu 30upaHHs, 30epiraHHs, ONpPALIOBaHHS, IOJAHHS, IEpelaBaHHs;
iHpopmanii 1 mpeacraBieHHS iHpoOpMalii 3 BHKOPHCTaHHSAM HHU(POBHX
TEXHOJIOT1;

- yMiHHA J00uparM 3acoOM Ta METOJM HABYaHHS 3 BHKOPHCTaHHSIM
KOMIT IOT€pPHOI TeXHIKH;

- BIICBHEHE BOJIOJIHHS METOAMKAaMH BUKOPHCTAHHS MPUKJIaJHUX IPOrpam
3arajJbHOTO BUKOPUCTAHHS JUIsl MIIATPUMKH OCBITHBOTO ITPOLIECY;

- BIEBHEHO BOJIOJITH IularopMaMu JUisi OpraHizauii JWCTaHIIHHOTO
OCBITHBOTO MPOLIECY;

- yMiHHS BUKOPHCTOBYBAaTH LU(POBI 3acO0M IS JIarHOCTHUKH Ta BHAIIZY
HaBYaJIbHUX JIOCATHEHb Y4YHIB;

- yMiHHA IHTErpyBaTM B IUIaH BHBYCHHS HABYAJIBHOTO Marepiairy
TpaaMLiiiHI Ta HOBI iH(pOPMALiHHI TEXHOJIOTII;

- BUKOPHUCTOBYBaTd LU(POBI 3acO0M /sl BUBYECHHS YUHIB 1 YUHIBCHKHX
KOJIEKTHBIB,

- BUKOPUCTOBYBaTW IPOrpaMHi 3aco0M Ui ONpAIIOBaHHS DPE3yNbTaTiB
MIPOBEJCHUX MCUXOJIOTTYHUX, MEJArOriYHUX 1 METOANYHUX JOCIIIKCHB;

- BUKOPUCTOBYBaTW CEpBICH IITyYHOTO IHTEJEKTY JUIs OIPAIfOBaHHS
1 aHAUTi3y Pe3yJIbTaTiB IICUXOJOTIYHUX, [IEAArOTTYHUX | MCTOIUYHUX JTOCIIIKCHB.
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Bupineni ocHoBHI eranu 1npu QGopmyBaHHI iH(opManiiHO-1M(POBOT
KOMIIETeHTHOCTI MailOyTHBOTO yuuTess: | erar, Ha sikoMy GpOpMyIOThCS 3arajibHi
3HAHHS YMIHHS Ta IEBHHMH JIOCBiJI BUKOPUCTOBYBAaTH TEKCTOBI 1 TabnnuHi
npouecopy, TpadidHi PEJaKTOpH, PEeNakTOPH Npe3eHTallii, MyJIbTUMenia
Iporpasadi, oIIyKy iHpopMallii B Mepexi [HTepHeT, BUKOPUCTaHHS €IEKTPOHHOT
MOWITH, TUIAT(GOPM JUCTAHLIHHOIO 3B’SI3KY, COLIAIBHUX MEPEX 1 CepeOBHIL
LITY4YHOTO iHTeneKTy. Jpyruii erar, Ha sikoMy repeioadeHo popMyBaHHS 3HaAHb
Ta YMiHb 3aCTOCYBaTH MPOTrPaMHE 3a0C3MCUCHHS BiIIOBITHOI chepu HAyKOBOL
JISUTBHOCTI.

IIT eran mependavae QopMyBaHHS 3arajbHO-METOJUYHUX 3HAaHb,
YMiHb Ta HampallOBaHHS IEBHOIO JOCBIJly 3aCTOCOBYBaHHS CEpEIOBHIL
JUCTAHLIHHOTO HaBYaHHS, JIarHOCTMKHM HAaBYaJbHHUX JOCSTHEHb, METOJIUK
JOCJIIJDKCHHS Ta aHAII3y Pi3HUX aCMEKTiB MeIarorivHoi poOOTH Ta HAsIBHICTh
METOAMYHUX HaBUYOK BUKOpPHCTaHHS iH(OpManiiiHO-IMPPOBUX 1 MEBHHUX
TEXHIYHUX YMiHb.

I'padiuno KOTHITHBHE HartoBHEHHs etamniB (opMmyBanHs IKT-komnereHTHOCTI
YUUTENS MaTEMaTHKH MPEACTABICHO Y BUDVISAL CXEMH Ha puc. 1.

3 MeTo10 ycrinrHoro (opMyBaHHs iH(POpMaIiHHO-IIM(PPOBOT KOMIIETEHTHOCTI
y MaiOyTHIX YYHTEIIB BBaXa€EMO 3a IMOTPIOHE BUAUIUTU II'ITh OCHOBHHUX
koMmmoHeHTIB IKT-KoMIeTeHTHOCTI: MOTHBALIHIHA, KOTHITUBHUH, TISIbHICHHH,
pednekciitnnii 1 KOMyHIKaTHBHUH (puc. 2).

KoxkeH 13 BHJUICHHX KOMIIOHEHTIB 3JIHCHIOE T[E€BHMH BIUIMB Ha
LIBHJKICTB 1 SIKICTh ()OPMYyBaHHsSI KOXKHOTO aclekTy iHdopmaniiHo-1udpoBoi
KOMIIETEHTHOCTI Ha KOXKHOMY 13 BiINOBiAHMX eramiB. ToMy € HEOOXimHICTh
MIPOaHaII3yBaTH KOYKEH KOMIIOHEHT JICTAJIBHO.

Komnonent momuesayii. Tlcuxomoro-neaaroriydi JOCHIIKEHHS IMOKa3aIx
BaXXJIUBY POJIb MOTHBAIIIHOT CKJIaJI0BOT B C()CKTHBHOCTI MisTIBHOCTI JIFOJWHHU.
[TpoGnemy BIUIMBY MOTHBAIl HAa HaBYAJIBbHY AisUIbHICTE qociipkyBaimn E. Jlici
(Deci E.), P. Paiin (Ryan R.), A. Macnoy (Maslow A.), 3.P. Kicins, 1.B. lIBerp,
B.A. CemunueHko Ta iH.

Amnami3z iX poOiT /J03BOJISIE CTBEPXKYBaTH, LIO MOTHBAlisS — CKJaJHa,
OararoaclieKTHa Kareropis, ska Ha JaHMd 4Yac HEMae cepeJl HayKOBILIB
OZIHO3HAYHOT'O TIIyMaueHHSI.

OCHOBOIIONIOXKHHUK Teopii MoTuBaiii AOpaxam Macioy BBakaB, IO IIiJ
TEpPMIHOM «MOTHUBALis» 3a3BHYail PO3YMIIOTH CIIOHYKaHHS 10 33/I0BOJICHHS
nOTpeOH, MParHeHHs 3aOBHUTH SIKyCh HarajbHy moTpedy’.

Ensapn [ici ta Pivapn Paitan po3misigaroTh MOTHBAINIO SK HAHOLIBII
SICKpaBUH TPOSIB MO3UTHBHOIO TIOTEHIIATY JIFOJACHKOI HPUPOAM, IO SBISE

7 Abraham H. Maslow. Motivation and Personality (2nd ed.) N.Y.: Harper & Row, 1970;.

160



co0010 BPO/PKEHY TEHJCHIIIO MPAarHyTH 10 HOBU3HHM 1 CKIAQJHHUX 3aBJlaHb,
PO3IIUPIOBATH | TPEHYBATH CBill TBOPYMH XHUCT, TOCTIKYBATH 1 BUUTHCS®.

[ Eranu ¢popmyBanns IKT-komnerenTHOCTL ]
t 1 eman J 1I eman III eman
- o —> .
(nouamxosuii) (npeomemnuit) (paxoBo-TiearoriuHmiA)
Texcrosuit I
—>} npowecop porpamue
3a0e3eUeHHs Cepenosuma
||  Tabmuunuit BUITOBVIHOT > nucranuiiinoro
porecop nayKkoBoi cepn HaBYaHHsI
Penaxro
] AAKTOP Iporpamu s Cepernosrma
TpeseHTalu —*] xomm’roTepHoro KOMIT I0TEepHOT
N MOJCITHOBAaHHSA Zlial'HOCTI/lKl/I
R I'padivanit HABYAIBHUX
penaxkTop - JIOCSITHEHD
[Tporpamui
MynbTumenist 3aC06IfI Ill'{ﬂ
i aHamisy i
— nporpasayi Y MeTomusi
| npencrasienus ot
Enextponna pesynbTatis ] B
) JIOCITI/KEHHS 3aCTOCYBaHH:
fowrra POBHX
} ) TEXHOJIOT1i
ComnianbHi
1 Mepexi Cepgicu
L, IITY4HOTO
) IHTEIEKTY Cepsicn
> [P-tenedownis — LWITYYHOTO
IHTEJIEKTY
L ITourykosi
CUCTEMH

Puc. 1. KorniTuBHe HanoBHeHHsI eTamiB () OpMyBaHHS
IKT-komMneTeHTHOCTI Maii0yTHHOIO YUHTEJIsI

Kicins 3., lIBemns /. BiA3HAYAIOTH, [0 MOTHUBAIIS — II€ MIPOIEC CBiIOMOTO
BHOOpY IIIONMHOIO TOTO abo IHIIOTO THUIY TIOBEMIHKH, OOYMOBICHOL
KOMIUTEKCHUM BILTHBOM 30BHIIITHIX (CTHMYJIH) 1 BHYTPIIIHIX (MOTHBH ) YNHHHKIB.
JlronnHa, yCBIJOMITIOIOYH 3aBJaHHS, 10 CTABJIATHCS MEPE HEI, 1 3HAIOYU Ty
BUHArOpOy, SIKy BOHA MOXE OJEpKaTHU 3a IXHE BHUPIIICHHS, 3ICTABISE 1e 31
CBOIMH TIOTpebaMM, MOXKIMBOCTIMH 1 3/IfICHIOE TIEBHY MisIbHICTE .

8 Deci E.L., Ryan R.M. Self-determination theory: A macrotheory of human motivation, development
and health. Canadian Psychology,

o Kicins 3.P., lIBens JI.B. MoTHBallis JisuIbHOCTI JIFOAUHU:
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[ KomrmionenT motuBaii ]

Kowmnonent Tupopmaniiino- KoruiTusHuit
pedexcii ungposa KOMITOHEHT
KOMIIETEHTHICTb
s ~
KomyHikaTuBHUI JisnbHicHUH

KOMIOHEHT KOMIOHEHT

Puc. 2. Crpykrypa IKT-komMneTeHTHOCTI Maii0yTHHOT0 YYHTENs

CemuueHko B. Big3Hayae, IO MOHSTTS MOTHBALii BHKOPUCTOBYETHCS
B KIUJIBKOX 3HAYCHHSX:

- SK HAasgBHICTh TICBHOI CHCTEMH (aKTOpiB, SKi CHOHYKAaIOTh MO
BiJIMIOBiTHOI aKTHBHOCTI, CYKYIHICTh IIPUYWH, SKi CIOHYKAIOTh JIFOAUHY 1O il
a60 0e3IisUTPHOCTI B PI3HUX CHUTYAIisX;

- SK YCBiIOMIICHE BHKOPHCTAHHS CHCTEeMH 30YIHHKIB, SKi CIPHSIIOTH
aKTUBI3alil NEBHUX JIiH;

- SK TpOLeC pPO3rOpTaHHs IEBHOI cHUCTeMH 30yIHHKIB y CTPYKTypi
BianoBigHOT mismipHOCTI'.

AHai3 JaHUX BUCJIOBJIIOBAaHb JI03BOJISIE 3pOOUTH BUCHOBOK, IO (peHOMEH
MOTHUBAIll MOXE NPOSBIATHCSA, SK CBIJOMO, TaKk 1 HE CBIiIOMO, MPHYOMY
B 3HAYHIN TAITPi JIOACHKOI MisITBHOCTI. MU B po0oTi 3BepTaeMocs 10 OmHiel
3 11 CKJIIaJOBUX — MOTHBAIlil HABYANBHOI iSUTBHOCTI. BiNbIIiCTh HAyKOBIIIB
BHIUAIOTH B Hif HACTYIHI XapaKTepHi O3HAKH:

- iHTerpoBaHa SKiCTh OCOOHMCTOCTI;

- YCBiJOMJIEHE CHOHYKAHHS JI0 Jii, sIKe KePYEThCs BOILOBUMH IPOLIECAMU;

- OHA i3 TOJIOBHHUX YMOB JIO CHCTEMHOI OpraHi3aliii po3yMOBO1 isIIbHOCTI;

- pyuIiifHa cuia TBOPYHX IPOIIECiB;

- Taka, mo Moxe OyTu c(hOpMOBAHOIO 1 KepyBaTHCS JTIOIUHOIO.

Y KOHTEKCTi HAIIoro MOCIiKSHHS MOTHBAIlIfHA CKIIaZoBa iH(opMariiifHo-
muppoBoi  KOMIIETEHTHOCTI MaiOyTHBOTO BUHTEIISA XapaKTepu3ye
MOTHUBH, IIiJli, HEOOXINHICTh Yy CBIiJOMOMY 1 IIJIECHIPSIMOBAaHOMY BHUBUYCHHI
MOXJIMBOCTEHl TEXHIYHUX, HPOIPAMHHX Ta MEPEKEBUX CEPEJOBUIL Ta
3ac00iB, CaMOBIOCKOHAJICHHI, MOTHBIB Ta TOTPeOd CaMOPO3BUTKY B MalOyTHii
mpodeciiiHii MiSUTBHOCTI YYWTENs, YCBIIOMIICHHI 3HAYYIIOCTI 3aCTOCYBaHHS

10 Cemuuenko B.A. IIpoGiemn MOTHBALIIT TOBEIIHKH i TisSUTBHOCTI JIFOIUHH.
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IUQpOBUX 1 KOMYHIKalIHHUX TEXHOJIOTIH y MeJaroriyHiil MpakTHIli, TBOPUOMY
MiJXOMi O OyAb-SKUX BHIIB BJIACHOI IisUIHOCTI, TOCTIHHOMY MHparHeHHi I0
YIOCKOHAJIEHHSI METOJIMK 3aCTOCYBaHHs IIPOIPaMHHUX 3acO0iB y HaBYaHHI.
Lle#t xomroHeHT mepeadadae MPUCYTHICTH CTIMKOrO iHTEpecy J0 HOBHHOK
iHpopMaLiiHUX TexHONOTiH y mpodeciiiniii cdepi, HeoOXimHOCTI HAOYTTS
HOBUX 3HaHb, B OCBO€HHI e()EKTMBHHUX HABHYOK 1 CHOCOOIB opranizamii
iHpOpMaLiiHOT AisUTBHOCTI.

MortuBaniiina ckiiagoBa BKIOYae mpodeciiiHi  moTpeOu  3aiimMarHcs
TIeJIarOTiYHOI0  JTSUTBHICTIO, SIKa Nependadae IUIaHyBaHHS Ta BHUKOPHCTAHHS
MIPEAMCTHOOPIEHTOBAaHUX ~TPOrPaMHHUX 3acO0IB Uit  JOCSTHEHHS OCBITHIX
pe3ynbrariB, HPOBOJUTH KOHTPOJOIOYl 3axomd 3 BukopucranHsMm  IKT,
BUKOPHCTOBYBATH 3aCO0M 1IM(POBI TEXHOJIOTII JUIsl CBOTO MPO(ECitHOro PO3BUTKY,
KOHTaKTYBaTH 3 CKCIIEpTaMM 1 CHIBIpALIOBATH 3 IHIIMMH Iejaroramu. L{um
KOMITOHEHTOM BHMP@)XKA€ThCsl HE JIMIIE TPArHEHHs JIO 3aCTOCYBaHHS LU(POBUX
TEXHOJIOTIH B MEKaX TPAJUIIHHOIO OCBITHROIO IMPOIECY, a i y morpedi
BUKOPHCTOBYBATH TaKi 3aCO0M y 1HILIHMX c(hepax CTOCOBHO MPOpeCiitHOT AiSUTBHOCTI.

MortuBaniiHuli KOMIIOHEHT XapakTepusye CTilike OakaHHs I1OCTIHHO
BIOCKOHAJIIOBAaTH IHIMBIIyaJbHYy 3arajbHO TIE€AAaroridyHy Ta METOIUYHY
IiATOTOBKY CTOCOBHO BIIPOBA/UKEHHS 1H(OpPMAIIIHUX TEXHOJIOTIH B OCBITHIN
IIPOLIeC, CUCTEMAaTHYHO [[IKaBUTUCS HOBUMH BEPCISIMHU JIOCTYITHUX IPOrPaMHUX
CepeloBUILl, HOBUMH LU(PPOBUMH NPOAYKTAMH Ta IX MOXIHBOCTIMHU
i JIOIUIBHICTIO iX 3acTOCyBaHHsA B OCBiTHbOMY Tporeci. ChopMoBaHICTh
npodeciitHol MOoTHBalii i BU3HAYAE CTABJICHHS J0 CBOEI poOOTH MailOyTHHOrO
¢axiBus Ta nepeadavae MOBHE BUKOPHCTAHHS MOXJIMBOCTCH Ta 3110HOCTCH,
i BimoOpaxkae MO3UTHBHE CTABJICHHS 10 MPOoQecii BUUTEIIS.

MortuBaniiHuii  KOMIIOHEHT  3a0e3neuye  QopmyBaHHS  HEOOXiJIHUX
y mefaroriuHiii mpodecii puc: aKTHBHICTh, HAINOJCTIMBICTh, HAJNAIITOBAHICTH
Ha pe3yNbTar, 1HIiaTHBHICTh, NOAWIMBICTh, MPALE3aTHICTh, CAMOCTIHHICTB,
YMIHHSI KEPYBaTH KOJICKTHBOM.

JHeranpHime, MOTHBAIliI{Ha CKJIaJI0Ba iHpopManiiHO-1nppoBoT
KOMIIETEHTHOCTI MallOyTHBOTO yUHTElIsl BKIIOYAE:

- mi3HaBaIbHUM 1HTEpec [0 MpoOIEeMH BUKOPUCTAHHA MHU(DPOBHX
TEXHOJIOT1H B OCBITHBOMY IPOIIECi;

- ycBiZlomJieHe OakaHHs, TOTOBHOCTI 1 JIOLUIBHOCTI 3aiydard 1H(poBi
TEXHOJIOTI] Y Mpolec HaBYaHHS;

- YCBIZIOMJICHHS HEOOXiZTHOCTI CTBOPEHHS BIACHUX METOIMYHUX JIOPOOOK;

- MOTHBAILIIIO JI0 OBOJIOJIHHS HOBUMH BEpCISIMU ICHYIOYOTO IIPOIPaMHOTO
3a0e3MeyeHHS;

- HEOOXITHICTh TIOCTIHHO CIIUIKYBaTHCS 3 KOJeraMH U eKCIepTaMu
B rajry3i BUKOPHCTaHHS U(PPOBUX TEXHOJIOTIH B OCBITI;
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- (opMyBaHHS CyKYITHOCTI TpOo(eCciiHUX SKOCTEH XapakTepy:

*  aKTUBHICTh — IpOIAryBaTd BHUKOPUCTAHHS IHM(POBUX TEXHOJIOTIH
y TIPaKkTUIi poOOTH LIKOJIH;
*  HANOJENIMBICTh — 3aJydeHHs BCIX JIOCTYITHHMX peCypciB JuIs

BUKOPUCTaHHSI IM(PPOBUX TEXHOJIOTIH B OCBITHLOMY MPOLEC] IIKOJIH;

*  HaJAIITOBAHICTh Ha PE3YyNbTaT — 3aJy4YEHHs JOCTYIHHX PECypciB JUIs
OTPUMaHHS pe3yJibTary;

*  iHINIATUBHICTP — aKTMBHE M JOLUIbHE BHKOPHCTaHHS LU(PPOBUX
TEXHOJIOT1H y poOOTi yuurels;

e 10aiuMBiCTh — OCPEKIIUBE CTABJICHHS JIO TCXHIYHUX 3aC001B HABUAHHS,

*  Tpaue3JaTHiCTh — e()eKTHBHO BUKOPUCTOBYBATH CBill poOounii yac;

. CaMOCTIHMHICT — YCBIJIOMJIGHO NpHUHAMATH PIIICHHS 1 HECTH 3a HHUX
BIAOBIAABHICTE;

* yMIiHHA KepyBaTH KOJCKTHBOM — HAJAIITOBYBaTH y4YHIBCHKHI
i BUMTENbCHKUI KoMekTuBH Ha edektuBHe BukopuctanHs IKT B OCBITHROMY
poreci.

Koenimusenuti  (miHaBajdbHUI) KOMIIOHEHT. KOTHITMBHMH — KOMITOHEHT
€ pyHJaMEHTaJIbHUM 1 OJTHUM i3 BU3HAYaJIbHUX ITpH (hopMyBaHHI iH(opMariiHo-
uudpoBoi KoMIeTeHTHOCTI. BiH 3akiaae oCHOBY, TOMY 110 B IIbOMY KOMITOHEHTI
(opMyIOThCSI 3HAHHS, IOHATTEBUH arnapar, TEOPETHYHI OCHOBU TEXHOJIOTTUHHX
YMiHb 1 HaBHYOK, IIO JO3BOJISIIOTH 3100yTH IEBHHH IOCBIJ 3aCTOCYBaHHS
3100yTHX 3HaHb B IPAKTUYHIH AiSUIBHOCTI.

KoruiTuBHMI  KOMIOHEHT iH(OpMaiiHO-IM(POBOI  KOMIIETEHTHOCTI
BUMTEJIS] XapaKTEPU3YETHCS CHOPMOBAHOIO CHCTEMOIO IPEIMETHHX, IICHXO0JIOT0-
MelarorivyHuX, METOJMYHUX Ta TEXHIYHUX 3HAHb NP0 LUISIXH, IHCTPYMEHTapil
Ta NPUHIMIN 00poOKHM iHpopMalii i podorn 3 iHGopMaLifHUMU 00’ €KTaMH,
BukopuctanHss IKT B ocBiTHbOMY mpoleci, piBHEM BOJIOJIHHS HU(MPOBUMHU
3aco0amH Ta CBIIOMUM 1 METOJJMYHO AOLUIBHUM iX 3aCTOCYBaHHSIM Y MaiOyTHIN
npodeciiHiil AiSTIBHOCTI.

BaxiiBoro XapakTepHCTHKOIO KOTHITUBHOTO KOMIIOHEHTa iH(opMariiHo-
U(pPOBOT KOMIIETEHTHOCTI € METOJMYHE MUCIICHHSI, SIKE TIPOSIBIISIETHCSI B YMIHHI
PpO3Ii3HaTH, MPOTHO3YBAaTH Ta MOJIEIIOBATH I1€1aroriuHi CUTYyallii, 1110 JI03BOJISE
nepen0auuTy MOXKIIMBI pe3yibraTd Ta YHUKHYTH HETaTUBHOTO PO3BUTKY
noxiid. Po3BUHYTE MeTOAMYHE MHCIICHHS Iependavyac HasBHICTH BHCOKOTO
PIBHSI TEOPETUYHHUX 3HAHb, HECTAHAAPTHOIO, TBOPYOTO MMCIIEHHS 1 JOCBILY
3acToCyBaHHS U(POBUX 3aCO0IB Y PI3HUX CHUTYyaLisX.

KorHiTiBHa CK1a/ioBa MICTUTh CUCTEMY 3HaHb Yy BIIIOBIHIN HayKOBii cdepi,
sIKi 320e31edyloTh BIJIbHE BOJIOJIHHS HAaBHYKAMM IIOLIYKY, OOpOOKH, mepenadi
1 mpezacraBieHHst iHpopManii Ta podoTH 3 iHPOPMALIHHUMU 00 €KTaMH, SKi
BIAMOBITHO BIUIMBAIOTh HA CIOCOOM  METOJIM BIOCKOHAJICHHS Ipo(deciiHmX
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3HaHb, YMIHb 1 I0CBiTy. PiBeHb PO3BUTKY KOTHITHBHOTO KOMIIOHEHTY BU3HAYAETHCS
iH(OpMaLiifHOIO KyJIBTYpOIO Ta CHCTEMHICTIO 3HaHb y TpodeciiHiii cdepi, ski
BIUIMBAIOTh HA 3a0€3MCUCHHS TBOPUOTO MiIXOMy B MPOQECiiiHii isTEHOCTI.

Jisinonicnuti xoMroHeHT. [lisyIbHICHMH KOMIIOHEHT JI03BOJISIE peati3yBaTH
B IIPaKTUYHIH TUIONIMHI OTPUMaHI 3HAHHS 1 HA0YTH NTEBHUHN ITPAKTHYHHUN TOCBI.
B mmpokomy dinocodcerkomy 3MicTi KaTeropist AisTIbHICTD MPEACTABISIE COO0I0
(opMy aKTHBHOCTI, 1110 XapaKTEPU3Y€E 3/ATHICTh JIIOAMHH YH OB’ SI3aHUX 3 HEIO
cucteM OyTH MPUYMHOIO 3MiH y OyTTi. Lli 3MiHM MOXYTb CTOCYBaTHCSl PEUOBOTO
Ta GHEPreTUYHOrO CTaTycy 00 €KTiB abo iX iH(popMmariiiHoro moreHmiany'.

Benukunit TiiyMauyHHM CIOBHHMK Cy4acHOi yKpaiHCHKOT MOBH IIiJ] peIaKili€ro
B. Bycena Tpakrye AisUIbHICTH SIK 3aCTOCYBaHHS CBO€i ITpalli 10 4Oro-HeOynib
a0o sIK TIparlto, Jii JIIoae y AKiid-ueOyap ramysi'2.

lonuapenko C. BBaXkaB, IO JisUTBHICTB — 11€ CIIOCIO OYTTS JIFOIMHU y CBITI,
30aTHICTh 11 BHOCUTHU B JIHMCHICTH 3MiHM; 3aci0 peanizarii metu'.

[Ncuxonoriyna Hayka BUUISE CTPYKTYPHI €JIEMEHTH LIbOTO MPOIECYy: MOTHB,
MeTa, crocib (3acib) i pesynbrar'* .

[lizcymoBylouM BHINE HaBeJCHI BH3HA4YCHHsS, MO)XKHA BB@KaTH, LIO0
IISUTBHICTh — II¢ YCBIJIOMJICHA, IIUJICCIPSIMOBAaHA AKTUBHICTH MOTHBOBaHOL
JIIOJMHU CIPSMOBaHAa Ha CTBOPEHHS MarepiajbHUX a0o0 IHTEJEKTyaJbHUX
MIPOAYKTIB JOCTYIHUMH I crocobamu i 3acobamu. [0M0BHOIO pyIIiHHOIO
CHJIOIO JISUTBHOCTI € MOTHUB, a Pe3y/IbTaToM — MponyKT. [IpoaykToM nisuibHOCTI
JIIOJIMHU MOJKE CTaTH MaTepiajbHUi abo IHTENeKTyaJIbHUH 00 €KT B TOMY YHCII
1 37100y Ti 3HAHHS, YMIHHS, HABUYKH Ta JOCBIJI.

[Ipouec nocsirueHHst pe3yiasrary npu GopmyBanHi iHGopManiiHo-1M(POBOT
KOMIIETeHTHOCTI MaWOyTHIX y4YHWTENIB MaTeMaTHUKH NPEICTaBUTH B BUIVIII
CXEMM Ha PUCYHKY 3.

[TpuBenena cxema IiAKPECIIOE, 10 PE3y/IbTaT (3HAHHS, YMIHHs, HaBHYKa
i mocBin HeoOXimHI s mpodeciitHol camopeartizallii) 3700yBaeThCs 3a BIpHO
BHOpaHOi MOTHBALii i MOCTaBICHOI METH 4epe3 MOCEPEeJHHITBO JiSUIbHOCTI,
YHUM IOB’5I3y€ KOMIIOHEHT MOTHBALI 1 AiSTIbHICHUH KOMITOHEHT.

JisbHICHMH KOMIIOHEHT ~XapaKTEpU3YETHCS CYKYIHICTIO TPAKTUYHUX
YMiHb Ta HaBHYOK, sIKi 3a0€3MCUyIOTh aKTHBHE 3aCTOCYBaHHS IH(OpMAIliiiHO-
KOMYHIKallilHUX 3aco0iB, MPOrpaMHHUX IPOAYKTIB 1 MEpEXKeBUX pecypciB
y OCBITHIH JiSUIBHOCTI CyYacHOTO YYHTeENs SIK 3acO0IB Mi3HAHHS 1 PO3BUTKY
iHpOpMaLiHHO-IU(PPOBOT KOMIETEHTHOCTI, CAMOBIOCKOHAJICHHS 1 TBOPYOCTI.

1" ®inocodcbkuii eHuekIoneAnYHIil cioBHUK / HatioHanbHa akajgemis Hayk Ykpainu. [HCTHUTYT
¢inocodii imeni I.C.CroBopoau. Kuis. Abpuc, 2002. 744 c.

12 Benukuii TIIyMaqHHii CIIOBHUK CY4acHOI yKpaiHCHhKOi MOBH (3 JOM. i JOTIOB.)

Tonuapenxko C.V. YkpaiHCbKHIT Ie1arorivHuil CIOBHEK

CIoBHUK TapoHiMiB ykpaiHcbkoi MoBH / [ykian. [1. I. I'pununmms, O. A. Cepbencokal..

13
14
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Pesynprar:
(3HAHHS, YMIHHS,
HABMYKH, TOCBIJI)

CIIOHYKa€e 2119[ : (opmye
(3aci0, crocio)

Puc. 3. Cxema npouecy aisiibHOCTI

[0/10BHOIO XapaKTEPUCTHUKOIO JisUTbHICHOTO KOMITOHEHTY iH(opMariiHo-
UQpoBoi KOMIIETEHTHOCTI MaiOyTHbOrO yuutens € chopmoBaHi yYMiHHS
3aCTOCYBaHHS IU(POBUX TEXHOJIOTII B OCBITHBOMY Ipoueci, 3100yTHH
JOCTaTHIA MPaKTUYHUH JTOCBIJ [UIsi MPOQECIHHOT NISUIHOCTI yUUTelNsl B raiy3i
3aCTOCYBaHHS IIU(PPOBHUX TEXHOJOTIH. Takox BaXJMBi ChOPMOBaHI METOIUYHI
HaBMYKH CTOCOBHO BU3HAYEHHS JOLIJIBHOCTI 3aCTOCYBaHHS Ha PI3HUX THIIAX
YPOKIB, SIK CEUU(IYHUX POrpaMHUX NPOAYKTIB BIIIOBIAHOI HAyKOBOT cdepH,
TakK 1 3arajJbHOJOCTYIIHUX NMPOTPAMHHUX TPOAYKTIB.

Komynikamusnuti ~ KOMIIOHEHT. ~ XapakTepUCTHUKa  KOMYHIKaTHBHOTO
KOMIIOHEHTY 1H(OpMaLiifHO-1IM()POBOI KOMIIETEHTHOCTI MalOyTHIX Y4YHTEIiB
rorpedye Bepudikaiii TepMiHIB «KKOMYHIKaTUBHHUI» Ta «KOMYHIKalliHHUNY.

3a BHU3HAYCHHSIM 3 Benukoro TiyMauyHOro CIOBHMKA Cy4acHOI yKpaiHCHKOi
MOBH mix penakuiero B. Bycena kareropist «kkoMyHIKaTHBHICTBY» BH3HAYa€ThCs
SIK 37IaTHICTH J0 CIIJIKYBaHHSI, KOHTAKTiB MIXK KUM-HEOY/Ib, a «KOMYHIKaliiHUN»
CTOCYETBCSI — HIISIXIB CIIOJYYEHHSI, JIHIN 3B SI3KY.

VY cI0BHMKY MapOHIMIB YKpaiHChKOi MOBH BKa3aHO Ha BIZIMIHHICTb TIIyMayeHb
LUX CJiB: KOMYHIKaTUBHUH — CTOCY€ThCSI KOMYHIKalii sIK CIIJIKyBaHHs, OOMiHY
iH(pOpMaILi€ro; KOMYHIKAIIIHUI — CTOCY€ThCS IUISIXIB CIIOYYSHHS, TPAHCIIOPTY,
JIHIHT 3B’ 53KY.

VY CcIOBHMKY HIIOMOBHHX CIiB miJ] peaakuiero O. MenpHUYyKa BKa3y€eThCs
Ha JIATUHCHKE TIOXO/DKEHHS CJIOBa KOMYHiKalisi (communico) W yTBOpPEHHX
BiJl HHOTO MPUKMETHUKIB: KOMYHIKaTHBHUH — HAJEKHUTh A0 CIIIJIKYBaHHS MK
JIIOJIbMH, HapoJlaMH; KOMYHIKAIIITHUI — HaJISKUTh 10 LUISAXIB CIIOTY4YEHHS MiX
PI3HUMHU YaCTHHAMHM KpaiHH Ta JepikaBamu'’.

Otke, 3a3Ha4eH TEPMIHM TOXOMSATH BiJ| IHIIOMOBHOTO CJIOBa KOMYHIKaIlisl.
TepMiH «KOMYHIKaTHBHUI» SKHH TOB’SI3YIOTH 31 CHIUJIKYBaHHSM MK
JOABMU Oy/b-sIKUMH 3aco0amu Ta B Oyab-skii ¢opmi, a 3HaYeHHS TepMiHa
«KOMYHIKalliiHUN» TOB’S3yI0Th 3 (I3WYHO ICHYIOUMMH JIHISIMH 3B SI3KY,
J0pOraMy TOLLO.

VY cyyacHiil NCUXOJOTiIYHINA HayIll KaTeropiro KOMyHIKaTHBHICTb TPAKTyIOTh
SIK OJIHY 13 OCHOBHHX COIIIaJIbHUX KOMIETEHTHOCTEH.

'S CrnoBHuk iHmoMoBHUX cliiB / 3a pex. O.C. MenbHuUyKa.
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lonuapenko C. TpakTy€e KOMYHIKaTHBHICTb SIK PUCY OCOOMCTOCTI, 3/1aTHICTh
il 1O CHiJKyBaHHS 3 IHIIMMH JIFOABMH, IO (OPMYETHCS Y IIPOLEC KHUTTA
1 TISUTBHOCTI JIFONMHY B COIIAJBHIN TPyIi.

JI. Op6an-JIeMOpHK TIyMa4nuTh MOHATTS KOMYHIKaLil K CKJIaJHUH rporiec,
y Xoxi sikoro BinOyBaeTbcs He Juiie oOMiH iHQopmarieto, a i Te, K BOHA
(dopMyeTbCs, BIANPABISIETHCS, OTPUMYETHCS, YTOUHSIETHCS, MEPEPOOISIETHCS,
00TOBOPIOETHCS, PO3BUBAETHCS, @ TAKOXK HAJIATOJDKY€THCS CITIbHA iH(OopMarliiiHa
JUSITBHICTB 'S,

KoMyHiKarnBHa KOMIIETEHTHICTh — OJHA 3 HaWBaXJIUBIMIMX (QYHKLINA
KUTTENISUIBHOCTI  JIFOAWHHU. BiNbIIicTh HAYKOBIIIB Yy KOMYHIKaTHBHIM
KOMIIETEHTHOCTI ~ OCOOMCTOCTI ~ BUJAUISIOTH  Taki  OCHOBHI  acCIEKTH:
3aJI0BOJICHHS iH(OpMaliHUX TOTPeO, 3AaTHICTh €PEKTHUBHO OpPIEHTYBATHUCS
B DI3HOMAHITHUX CHUTYyallisX CIIJIKyBaHHS, IOKJIaJalOuuCh Ha OTpHMaHi
3HAHHS Ta BJIACHUH )XKUTTEBUH HOCBIJl Y COIIAJIbLHUX YMOBAX, sIKi JMHAMIYHO
3MIHIOIOTBCSI.

KomyHIKaTBHUIT KOMITOHEHT iH(pOpMaLiiHO-IU(PPOBOI KOMIIETEHTHOCTI
MaiOyTHBOTO yuuTeNds Iiependadac BOJOMIHHA pPI3HOMAHITHUMHU (opMamu
1 3acobamu nepeadi Ta OTpUMaHHs iHpOpMallii, BHACIIIOK SIKOTO BiIOyBa€THCS
HaKONMYEHHS 3HaHb, IEPEOIiHKA HAsBHOTO JOCBiAYy, OIaHyBaHHS HOBUMH
BHUJAMH 1 MCTOIUKAMHM II€AroriuHol MisJIbHOCTI Ta TEHEpallisi HOBHX iJci Ha
OCHOBI BJIACHOTO TEAArori4HOro JOCBIly Ta JOCBiLYy KOJer.

KomyHikaruBHa ckiagoBa  iHGOpMaliiHO-IM(GPOBOI  KOMIIETEHTHOCTI
MaiOyTHBOTO ~ YYMTENsl XapaKTepH3yeThCS 3JATHICTIO JO  CHUIKYyBaHHS,
IUTaHYBaHHSl CIIPaB, KOOPAMHALIIO CHIIBHUX Jid Ta pO3MOAUl (YHKIIN
0e3MmocepeIHbO Ta 32 JIOTIOMOTO0 II(PPOBHUX 3aCO0IB 3B’S3KY.

Cdopmoana komyHikatuBHa ckiiagoBa IKT-kommeTeHTHOCTI MaiiOyTHBOTO
yUHTeIs rnepeoadae: OTpUMaHi 3HaHHs, COPMOBaHI HABUYKH 1 HAalpalbOBaHUN
JIOCBiA, sKi 3a0e3mevarb HOro e()eKTHBHY MPAaKTHYHY JiSUIBHICTH 1 MOJAbIIe
npodeciitne 3pocranHs. Y cdepi koMmyHikauii MailOyTHIH y4yuTeslb MOBUHEH
OyTH 3/1aTHUM:

- 3HAXOIWTH, aHANI3yBaTH 1 BUKOPUCTOBYBAaTW Yy CBOid NpaKTUYHI
JISUTBHOCTI po3po0IeH] AMAaKTHYHI MaTepiaiu 1 pisHomaHiTHI Web-pecypen;

- HaBOJIWTH KOHKPETHI NPHKJIaI1 BUKOPHCTaHHS [HTEpHET-pecypciB;

- BUKOHYBaTH IH(QOpMalidHMH IOMIYK NEpIIo/KEepes HayKoBoi Ta
HaBYaJIbHOI JIiTEpaTypu 3 JOCHIJPKyBaHOI mpoOiemMun B Oi0mioTekax Ta
KOMIT'IOTEPHUX MepexKax;

- 3aCTOCOBYBATH IPOTPaMHI CEpPeOBHINA Ta IHCTPYMEHTH JUIS PO3POOKH
MEPEeKEBHX JAUAAKTHYHUX MaTepiais;

16 Opban-Jlem6puk JI.E. CorianbHa micuxomnoris: Y 2 KH.
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- po3po0IIsiTH MEpEeXeBi TUNAKTHYHI MaTepiajH, sKi JOMOMOXYTb YUHSIM
mMOIe 3acBOITH KIIIOYOBI HOHSTTS 1 BUKOPHUCTOBYBATH iX JUISi BHUPIILICHHS
peasbHUX CUTYalil;

- BUKOPHCTOBYBaTH MEpeXi 1 MporpaMHi 3aco0M 3 METOI0 MOHITOPHHIY
1 OLIIHKY TepeOdiry 1 pe3ynbraTiB MPOEKTHOI pOOOTH YUHIB;

- pOo3poONATH MEpEeKEBI TUNAKTHUYHI Marepiajy, roTyBaTd HaBYAJIbHI
3aHATTS, MiJ] Yac SKUX Y4YHI 3aJIy4aroThCs IO CIUIBHOI JIOCIiHOT poOoTH abo
BUPILICHHS] HABYAILHUX TPOOIIEM;

- BUKOPUCTOBYBaTH €JIEKTPOHHY IIOINTY, COLialbHi Mepexi 1 3aco0u
[P-tenedonii mist criiBpoOITHUITBA;

- KOPHUCTYBAaTHCSl MEPEKEBUMH CHCTEMaMM JUIsl MOUIYKYy IapTHEpIB
1 pecypciB, 110 HEOOXiHI /ISl OpraHi3awii OCBITHIX MPOEKTIB;

- KOHTAaKTyBaTd 3 €KCIepraMH 1 CIIBOpAIiOBaTH 3  IHIIMMH
Teslaroramy;

- Oprasi3oByBaTW B CEPEJOBHIIl y4YHIB Ta CBOIX KOJIET «CITIBTOBapHUCTBA
3HAHbY;

- BUKOpHCTOBYBaTH (yHKWIl 1 HIpHU3HAUYEHHS XMapHHX CEpEIOBHII
i cucTem.

Peghnexcuenuii KoMnoHeHT. PeduiekcuBHI TpOLIECH TPOSBISIIOTBCST Maiike
y BCiX chepax JIFOACHKOT TisIbHOCTI. Lle 1 3yMOBITIOE YHIKAIBHE MICIIE 1 BAXKIIUBY
poib peduiekcii B CTPYyKTypi ocobucrocti sroauuu. Kareropis «pediekcis
Ma€ MIMPOKHH CIIEKTp O3HaK 1 BJIACTUBOCTEW, Ta 3HAYHWI HaOip (yHKIIH.
[MonsTTs «peduekcii» Oyno yBeaeHo e aaBHiMu rpekamu. | [Tnaron, i Cokpar,
i Apicrorens onepyBaiu wLi€r0 (PiT0CO(CHKOIO KaTeropi€ro, po3ymiroun Ii sik
JyXOBHY aKTHUBHICTb 1 Mi3HAaBaJIbHY (YHKIIIO JIFOJMHHU. 3 YacOM 3MICT IIbOTO
MOHSTTSL 3HA4YHO po3mupuBcs. OCHOBY CydyacHHUX HOHSTH Npo (eHoMeH
pedrekcii y npouecax MUciIeHHs pociimkyBau 3akitanu . ptoi (Dewey J.),
Jlx. Jlokk (Locke J.), XK. ITiaxe (Piaget J.).

VY mncuxonorito mepimuM rei tepmin BBiB J[. Jbroi'’, skuit TpakTyBaB
peduexcito, SIK MpoIec PO3KPUTTSI NPUXOBAHHMX 3B’S3KIB MIX SIKOIO-HEOYIb
iZicero 1 SIKOKOCH MmpoOiieMoro. BiH Takok BUALISE MOHATTS PEIEKCUBHOTO
MUCJICHHS SIK aKTUBHUH, HAMOJIETIIMBUN 1 yBOXHUN PO3IVIsLI Oyb-SKOi JyMKH,
abo nepenbauyBaHol (OpMH 3HAHHS 1 aHAI3 TOMAIBIIAX BUCHOBKIB JIO SIKUX
BOHO IPUBOJNTB.

Tak XK. [Tiaxe pedrekciro po3ymiB sk HaiiBumry (opmy opranizamii abo
pIBHOBar# KOTHITUBHHMX CTPYKTYpPYBaHb, SIKI 3a CBO€IO CYTTIO € CHCTEMOIO
HAMOIIBII KUTTEBUX 1 aKTUBHUX omeparii'®,

7 Dewey J. How We Think.
'8 Jean Piaget. The Psychology of Intelligence.
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Jlx. Jlokk po3misiiaB peduiekcito sk BHYTPILIHIA JTOCBIJ, SIKHH € OCHOBHUM
JUKEpeNIioM 3HaHb, Ha BIJIMIHY BIJl JIOCBiJy 30BHIIIHBOTO, OCHOBOIO SIKOTO
€ CIIPUIHSITTS HABKOJMIIHBOTO CBIiTY OpraHamu 4yTTs'’.

VY cnoBHHMKY cy4acHOi ykpaiHChKOi MoBM miJ penakiiero B. Bycena
pedrekciero TPakTyIOTh SIK caMOaHaji3, PO3IyMH JIOAMHH HaJl BIACHUM
JYLICBHUM CTAQHOM, OCMHCJICHHSI JIIOJIMHOIO BJACHUX Jii, JisSUIBHICTB
CaMOITi3HaHHI.

Hocnigauis O. TypuniHa BBaXKae, 1o peduieKcis — I1e He 0COOJMBA «UaCTHHA
TICUXIKH, a 0COONMBUIA il CTaH, O MOOUIIZYETHCS Ta 3MIHIOETHCS CrieHU(IYHIM
CTaBJICHHSIM JI0 CBiTy W 0 camoro ceOe. BoHa nepekonaHa, mo peduieKcHBHI
BJIACTHBOCTI BUKOHYIOTh (DYHKIIii CAMOPETYJIIOBAHHS Ta CAMOKOHTPOJIIO PO3BUTKY,
CIIPUSIOYM TUM CAMUM MPAIE3IATHOCTI B Mi3HHOMY OHTOTreHe3i™.

B. Pomenenp peduiekcito po3yMiB K BHpPA3 aHATITUKO-CHHTCTHYHOI
JISUTBHOCTI JIIOJMHY, 1110 PO3KPHBAE 0a30By CTPYKTYpPY OpPi€HTOBHO-IOCIIIHOI
JSUTBHOCTI BHIIUX OpraHizmis?'.

Amnaniz Bepu¢ikamii 1iei kareropii J03BoJsSE 3pOOMTH BHUCHOBOK, IO
pedaexcis:

- sBisie co0OI0 TIPOSIB PO3BHUTKY PO3YMOBHX IIPOLECIB BUCOKOTO DiBHS,
SIK1 BJIQCTHUBI TIILKH JIFOMHI;

- JI03BOJISIE JIFOIMHI CBIJIOMO KOHTPOJIIOBATH ITPOILIEC CBOI'O MHCIICHHS;

- CHpwsi€ MiIBUIIECHHIO MTPOIYKTHBHOCTI PO3yMOBOT JIiSUIBHOCTI;

- aKTHMBI3ye 1 CTUMYJIOE 3/aTHICTb JIIOAMHHM JO CaMOaHali3y,
CaMOYCBIJJOMJICHHS 1 IEPEOCMHCIICHHS;

- Jomomarae cTa0uIi3yBaTH, TrapMOHI3yBaTH 1 MOOITI3yBaTH CBOIO
PO3YMOBY [TisUTBHICTB;

- JIOIIOMara€ ynpasJISITH CBOEIO PO3YMOBOIO JSUTBHICTIO;

- CHpUsi€ LUIICHOCTI BHYTPIIIHBOTO YKUTTS JIIOIMHU;

- 3/IHCHIOIOTH KOHTPOJIb 1 YNpABIIHHS IPOLIECOM HAOyTTS HOBHX
KOMIIETEHIII .

Skmo mepeHectd 1 ymoBMBOOM Ha mpouec ¢opmysanus IKT-
KOMIIETEHTHOCTI MallOyTHBOTO yUHUTEINsl MaTeMaTHKH, TO MU 1100a41MO, 110:

- peduiekcis HEOOXiHA IPU OCBOEHHI MENATOTIYHOT AisUTbHOCTI;

- peduekcist HeoOXiHa TP 3MiHI YMOB SIK OCBITHBOI, Tak 1 nmpodeciiiHoi
JUSUTLHOCTI,;

- piBeHb PO3BHUTKY peduIieKcii € OTHUM 3 BU3HAYHUX (pakTopiB (hopMyBaHHS
HEOOXiJHUX MalOyTHbOMY YYHTEIIO KOMIICTEHTHOCTEH;

19 John Locke. An Essay Concerning Human Understanding
2 Tlcuxonoriunuii cioBHuUK. / mix pexn. B.1. BoiiTka.

2 Pomenenp B.A. Ilcuxomnorist TBopyocti: HaBu. 110ci6. [uist CTY/L. BUIL. HAaBY. 3aKII.
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- cdopmoBaHa pediekcis Hagae MOXIHUBICTh 3aMHATH JOCIIIHUIBKY
JSUTBHICTB 110 BIJHOLICHHIO /10 CBOET MpOQeciiHOi TisUTbHOCTI;

- peduiekcist € OMHUM 3 OCHOBHHMX MEXaHi3MiB IpogeciiiHoro pocry.

PednekcuBHUN KOMIIOHEHT Tnepeadadae caMOOIIHKY BIIACHOI I€AaroriaHoi
JUSUTBHOCTI Ta CTYINHB IiTOTOBKH J0 TaKOi MisUTbHOCT. CaMOOIIIHKA € OIHIE0
13 CKIIaJ0BUX SIKOCTEH OyIb-sKOi 0COOMCTOCTI 1 i BiacHOro Oa4yeHHs 00
CBOIX JIIOJICBKUX, MPO(eCiHHNX, TUIOBHUX Ta IHIINX SKOCTEH.

PednexcuBHuli  KOMIIOHEHT —iH(OpPMaLiHHO-IUPPOBOT  KOMIIETEHTHOCTI
MalOyTHBOTO YUUTEIIs Mepeadauae aJeKBaTHy CaMOOIIHKY BJIACHOT JisSUTBHOCTI
1 MIpM MiATOTOBIEHOCTI CTYJAEHTa 10 JSUIBHOCTI B cdepl 3acTOCyBaHHS
uupoBUX 3aC00IB Y OCBITHBOMY IIPOIICCi B3arajii i 30KpeMa B MPOIECi HaBYaHHS
BiJNOBiIHOT HaykoBOI cdepu. Llel kOMIIOHEHT mepeadadae NpeMEeTHHN aHai3
3icTaBiIeHHS! OOpaHUX METOJIB BHPILICHHS peallbHUX MpOoQeciiHuX MpodiIeM
3 TEOPETHYHMMH 3pazkamu. PediiekcMBHUII KOMIOHEHT nepenbadae norTpely
MaiOyTHBOTO YHYUTENsI IO MOCTIMHOTO NMpOoQeciiHOro 3pOCTaHHs, OHOBIICHHS
1 HaKOIIMYYBaHHS 3HaHb, YMiHb, HABUYOK Ta HAIPALIOBaHHI BJIACHOTO JIOCBiaY
y rany3i IM(QPOBHX TEXHOJOTIH, NMPOrpaMHHUX TNPOAYKTIB Ta METOAWYHUX
ACIIEKTIB 1X 3aCTOCYBaHH:.

CoopmoBanmii  peuIeKCMBHUM ~ KOMIIOHEHT  iH(popManiiHO-1nppoBoi
KOMIIETEHTHOCT]I XapaKTepHU3y€eThCsl 3[aTHICTIO KPUTHYHO OLIHUTH OOpaHHWi
MPOrpaMHUN TNPOJIYKT Yy KOHTEKCTI HOro 3acTOCyBaHHS B MeJarorigii
JISUTBHOCTI, 3JaTHICTIO CUCTEMHO aHaNi3yBaTH CBOIO NpodeciiiHy MisuIbHICTH
Ta HaBMYKM Y4HIB y cdepi BHUKOPHCTaHHS LU(PPOBHUX TEXHOJOTIH B PI3HUX
cdepax IiSUTBHOCTI JIIOJMHU, METOJMKY HaBUaHHS, POOUTH aJeKBaTHY OLIHKY
pe3yabrariB CBOEI JISUIBHOCTI Ta TBOPYO MIJAXOAMTH JIO CIpaBH. [HIIMMH
ciioBaMH peIeKCUBHUI KOMIIOHEHT iH(pOpManiiHO-IU(PPOBOT KOMIETEHTHOCTI
BHU3HAYAETHCS CTABJIICHHSIM JIO CBOEI MPAKTHYHOI JISUTBHOCTI Ta ii 3MiHCHEHHS.
BiH BrJItOuae CaMOYCBiJIOMJIEHHS, CAMOKOHTPOJb, CaMOOLIHKY, PO3YMiHHS
3HAUYYIIOCTI BUKOPUCTAHHS IM(POBUX TEXHOJOTIH y OCBITHBOMY IpOIEci,
aJICKBaTHY OI[IHKY pe3yJbTaTiB CBOEl [IsSUIBHOCTI 1 BiJNOBIiTAIBHICTh 32
pe3yabraTy 1i€l MisUIbHOCTI, Mi3HaHHS cebe, 1 camopeanizaiito B npodeciiHii
JSUTBHOCTI Yepe3 MOCEPEAHUITBO HU(PPOBUX TEXHOJIOTIH.

VYei KOMIOHEHTH aKTHBHO B3a€MOJIIOTH OJMH 3 OJHHUM, MEpeIIiTaloThCs
1 yTBOPIOIOTH €IMHMH Tpoliec. PO3BUTOK KOXKHOTO KOMITIOHEHTY iH(opMariiHo-
UQpoBoi KOMIIETEHTHOCTI Jy’KE€ TICHO TOB’SI3aHUM 3 PO3BUTKOM IHIIUX
KOMIIOHEHTIB 1 (hOPMYBaHHSM HMOro 3aJICKUTh BiJg (OpPMyBaHHS IHIIUX
KOMIIOHEHTIB SIK YaCTHHH LIJICHOI CHCTEMH.

AHali3 KOMITOHEHTIB iH(pOpPMaiiHO-IN(PPOBOT KOMIIETEHTHOCTI Y4YHTEIs
JI03BOJIsIE 3pOOUTH BUCHOBOK, 1110 KOMIIETEHTHICTh YUHUTENS Y Tay3i HudpoBux
TEXHOJIOT1H MPOSIBIISIETHCS B PALliOHAILHOMY T11100pi 1 CBIIOMOMY BUKOPHCTaHHI

170



iHpOpMaLiHHO—KOMYHIKALIITHUX TEXHOJIOTIH Y MPOLeci aKTHBHOTO BHPILICHHS
PI3HOMAaHITHUX 3aBJaHb MPAKTUYHOIO 3HAYEHHS 1 JOCATHEHHS IMO3UTUBHOTO
pe3yJbrary.

3anpornoHoBaHa CTPYKTypa iHGOpMaiiHO-1IM(YPOBOT KOMIETEHTHOCTI
MaiiOyTHBOTO YYHTElNsl € OCHOBOIO JJIsl PO3POOJICHHSI KPUTEPIiB 1 MMOKAa3HUKIB
ii cdopmoBanocti. PopmyBaHHs iH(POPMAIHHO-IIM(PPOBOT KOMIIETCHTHOCTI
MaiOyTHIX y4uTeniB y mpoueci (paxoBoi MiATOTOBKM BaXKJIMBO 3IMCHUTH Ha
OCHOBI HAyKOBO-OOIPYHTOBaHUX METOAOJIOTIYHHX MIAXO/IB 1 MPUHIIMIIIB.

2. KpuTepii, nokasHMKM Ta piBHi chOpMOBaHOCTI
iHpopMaLifiHO-UMPPOBOT KOMNETEHTHOCTI MaMbBYTHIX yynTenis

IIpouec (dbopmyBaHHs iHpopmarniitHo-1IdpoBOT KOMIICTEHTHOCTI
MalOyTHBOTO yuUWTENs CKIanHuii 1 OararoBumipHuii. KoxkeH 13 ertarmiB
(opMyBaHHS KOMIIETEHTHOCTI B Tajy3i HU(POBHX TEXHOJOTIH mependadae
MoruBaito 10 Bukopuctanus IKT B ocBiTHROMY Tpolieci, 3aCBOEHHS IEBHOTO
piBHSI 3HaHb, c(DOPMOBAHOCTI YMiHb 1 HABHYOK Ta 3400yTTS JOCBiIy poOOTH
3 TaKMMH TEXHOJIOTISIMH, TIPOTPAMHUMHU 1 MEPEKEBUMH PeCypcamMH 3a yMOBHU
BITPOBA/PKEHHS LUPPOBUX (OPM OpraHizallii OCBITHROIO MPOLECY, TPAAUIIHHUX
Ta IHHOBALIMHUX METOMIB 1 3aco0iB HaBYaHHS, aHANi3 e(EeKTUBHOCTI Ta
JOLUIBHOCTI 3aCTOCYBaHHS IE€BHOTO HMPOIPAMHOTO MPOAYKTY ab0 TEXHOJOTII.
CdopmoBany iH(popMamiHHO-ITUPPOBY KOMIICTCHTHICTH MOXKHA BHPA3UTH
(dhopmyroro: iHPpOpMaIiitHO-IIM(PPOBA KOMIICTEHTHICTh = MOTHBAIIis + 3HAHHS +
(YMiHHS, HABUYKH, JIOCBIJ) + KOMYHIKaTHBHICTh + caMoaHaJi3.

Koxen i3 71phox eramiB QopmyBaHHsi iH(opmaniiHO-1M(poBOi
KOMIIETEHTHOCTI ~ XapaKTepHU3yeThCs IIEBHUM CTyleHeM c(opmMoBaHOCTI
CKJIQJIOBHX KOMITOHEHTIB 1H()OpMaIiifHO-IIM(POBOT KOMIIETEHTHOCTI MalOyTHIX
YYUTEIIB: MOTHBAIIfHOTO, KOTHITUBHOIO, isJIbHICHOTO, KOMYHIKaTHBHOT'O
1 pedeKCUBHOTO TOTpeOye BU3HAYEHHS KOHKPETHUX KPHUTEPIiB 1 MMOKAa3HUKIB
X c(hOpMOBAHOCTI.

Jns Bu3HA4YeHHsSI KpUTEpiiB y CHCTEMi OIHKM cTaHy c(opMoOBaHOCTI
iHpOpMaLiHHO-IIU(PPOBOT KOMIIETEHTHOCTI MaHOyTHIX YYHTENIB PO3IISIHEMO
BIJITOBiAHI OHATTS.

CJ10BO «KpHTEPii» MOXOANTH BiJl JJATMHCHKOTO Criterium i 03Havae 34aTHICTh
PO3pi3HEHHs, 3aci0, CY/DKEHHS, MIpHJIO.

VY TiIyMauHHMX CIIOBHMKAX MOHSTTS «KPUTEPI» TPaKTYEThCS SK: MiJCTaBa
JUTSL OI[IHKY, BU3HAYCHHS 200 Kilacu]ikaiii 4orock; Mipuiio OLIHKH, CYKCHHS.

lonuapenko C. mijg KpuTepieM po3yMie 3acid IepeKOHaHHs, MipHIIO,
MOKa3HUK, BUMOTH JUIs BU3HAUCHHs a00 OLIHKH JIIOIWHHM, NPEAMETa, SIBHIIA;
O3HaKa, B3siTa 3a OCHOBY Kiacuikauii; o3HaKa, 3arajbHa BJIAaCTHBICTb, Ha
OCHOBI SIKOT 3JIIFICHIOETBCSI OI[IHKA SKOi-HEOY/b SKOCTI.

171



O. CHiryp BBaxae, MmO Yy MCHXOJOTO-NICIATOTIYHUX JIOCIIIKCHHSIIX
KPHUTEPISIMH MOXYTb OyTH TICHXIYHI XapaKTEepHUCTHUKH OCOOMCTOCTI, MOTOPHKA,
mi3HaBaJbHI 31I0HOCTI, OCOOJIMBOCTI CIPUUHATTS Ta O0OpOOKHU iH(popMarii?2,
I BucyBae 10 KpuTepiiB EBHI yMOBH:

—  KpuTepil He MOBHHHI 3aJICXKATH BiJl OCOOMCTICHUX SIKOCTCH JIOCIIiTHIKA
1 I0CITIPKYBaHOTO, TOOTO OyTH 00’ €KTHBHUMU;

—  XapakTepu3yBaTd iCTOTHI OCOOJMBOCTI JOCIIPKYyBaHOTO mporecy abo
SIBUIIA;

—  (QopmyioBaTHcs JaKOHIYHO, TOYHO 1 3pO3yMiJIO.

OTxe, mijg KpUTepieM OyIeMO pPO3yMITH IICBHE ieanbHe sBHIIe a00 00’ €KT,
CYTTEBY BIIACTHBICTh, O3HAKy IIbOTO SIBHIIA a00 00 €KTY, HAa OCHOBI SIKOTO
BU3HAYAETHCSl PEANbHUH CTaH C(OPMOBAHOCTI JIOCIIKYBAHOIO SIBHINA 200
00’€eKTy.

TepMiH «IIOKa3HUK» y TIYMayHUX CJIOBHHMKAaX BWU3HAYAIOTh SIK CBIIYCHHS,
JIOKa3, O3HaKy 4Oro-HeOyJb; HAOYHI JaHI PO pPE3yIbTaTH SKOICh pPOOOTH,
SIKOTOCH ITPOLIECY; JIaHi PO JIOCSTHEHHsI B YoMy He OyJIb; JaHi, SKi CB1I4aTh Ipo
KUIBKICTh YOTrO-HEOY/b; sBUIIEC a00 MOII0, HAa MiJCTaBi SKUX MOXKHA POOUTH
BHCHOBKHM HPO IEpedir sKoro-HeOyab IpOLECy; KUIBKICHY XapaKTepUCTHKY
BJIACTMBOCTEH Tpolecy; JaHi, sKi CBi[4aTh MPO PO3BUTOK, XiJ, CTaH 4Oro HE
Oyb.

Y Mexax JJOCH/DKeHHs Hamoi npoOieMu OyneMO BHXOAMTH 3 TOTO,
IO TMMOKAa3HUK BilOOpakae Te, 0 MOXe (IKCYBaTUCSI YHCIOM, OTPHUMaHHM
yHacliiok BuMiproBaHHs. [Toka3HUK — 1€ 03HaKa, siKa YMOMKJIUBIIIOE BHIICHHS
HaMBaXXJIMBILIMX TapaMeTpiB JOCITIPKYBaHOro 00’€kTa 1 JI03BOJSIE JaTH iM
aJICKBaTHY OILIIHKY.

Kpurepii HeoOXimHO 3agaTh Tak, 1100 MOXKHA Oylno BHIUIMTH pIiBHI
copmoBaHocTi  iHpopManiiHO-MppoBoi  komnereHtHocTi.  Kpwurepil
copMoBaHOCTI iHPOPMALIHHO-IUPPOBOT KOMIIETEHTHOCTI MOy THIX YUHUTEIIB
y npotieci haxoBoi MmiIrOTOBKY BKIIIOYAIOTh O3HAKH, 3@ JIOIIOMOT'OF0 SIKHX MOYKHA
BUSIBUTH Y CTYJICHTIB HasBHICTh 200 BiICYTHICTh KO)KHOTO 3 HA3BaHUX aCIIEKTiB.

Binbip kpurepiiB iHpopManiiiHO-un(ppoBoi KOMIETEHTHOCTI MPOXOIUB
MiJi BIUIMBOM HOPMATHUBHHMX JOKYMEHTIB 1 METOAMYHUX HAyKOBHX pOOIT
€BPOIICHCHKUX 1 YKpalHCBKMX HAayKOBIIIB: KOHIEMIii HOBOI yKpaiHCBHKOI
ILIKOJIM, KOHIIEIII] PO3BUTKY IE€AaroriyHoi ocBiTH, MpodeciiHMX CTaHIapTIB
3a  mnpodecisMu «BunmTenp MoyaTkOBMX  KJaciB  3akjaay — 3arajlbHoi
cepesHbol ocBiTH» Ta «BumnTens 3akiany 3arallbHOi CEpeAHbOI OCBITHY,
€Bporneiicbkoi pamku 1H(poBoi KomrereHTHOCTI it rpoMaasH (DigComp),

22

Cuiryp O. M. ®opMyBaHHS BMiHb BHKOPHCTOBYBATH 3acO0M IH(GOPMAIIHHUX TEXHOIOTIH Yy
MaiOyTHIH npogeciitHiil AisUTBHOCTI BUMTEIS OYATKOBOT IIKOJIN: JIHC. ... KaH[. e, Hayk: 13.00.09.
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pamku 1udposoi kommereHtHocTi st ocBiTAH (DigCompEdu), ommcy
uupoBoi KOMHETEHTHOCTI menaroriunoro mupaniBHuka OpenEdu, pamka
uUppoBOi KOMIETEHTHOCTI JUIsl TpoMajsH YKpaiHM. AHami3 Hux pooir
JIO3BOJINB BU3HAYUTHU KpuTepii cdopmoBaHocTi iH(opmauiiHO-IUPpoBOi
KOMIIETEHTHOCTI MaWOyTHIX BYMTENIB y mporeci (axoBoi IJIrOTOBKH Ta
chopmyiroBary ix okazHuKH (Tabdm. 1). 3okpema KkpurepisiMu c(hoOpMOBaHOCTI
iH(opMaIiiHO-IM(DPOBOT KOMIICTCHTHOCTI y JOCIIPKEHHI €: MOTHBAI[iiHO-
LIHHICHUH, Mi3HAaBaJIbHUH, TEXHOJOTTYHUH, 1HPOPMAIIHO-KOMYHIKATUBHHUHN,
pedIIeKCUBHO-OIIIHOUHUH.

3a3HaunMo, 110 3adiKCOBaHI MOKA3HUKU MK COOOI0 TICHO B3a€MOIIOB’s13aH1
1 IPOSIBIIIOTHCST KOMIIIEKCHO.

3 ypaxyBaHHSIM 03HaY€HHX BHIIE KPUTEPIiB Ta iX MOKa3HUKIB OyJI0 BU3HAYECHO
4OTHpH PpiBHI copmMoBaHOCTI IHPOPMALIHHO-IUPPOBOI KOMIIETEHTHOCTI
3aJIXKHO BiJl MipH FOTOBHOCTI BUKOPHUCTAaHHS MaiOyTHIM yuurteseMm HudpoBux
3aco0iB y mnpodeciiiHiii MiSUIBHOCTI: MOYaTKOBUI, 0a30BUil, IPYHTOBHUH,
AKTHUBHMH.

Touamxoeuti  pieenv. MalOyTHIH y4YUTENIb XapaKTEPU3YETHCS HU3BKOIO
MOTHBAIIIEIO 10 BUKOPUCTAHHS U(POBUX 3ac00iB y MeAaroriuHiil AisuIbHOCTI,
(parMeHTapHOI0  TEOPETHYHOIO  IIJOTOBKOIO,  BIJICYTHICTIO ~ CHCTEMHHX
TEXHOJIOTIYHUX YMiHb T2 HABUYOK CTOCOBHO BHUKOPHCTAHHS LU(PPOBUX 3ac00iB
y OCBITHBOMY TpOIIECi, HE 3[aTHUI IO aJCKBaTHOTO aHAJI3y 1 CaMOaHaIi3y
BJIACHOT [ISTIBHOCTI, Oaifjly’)ke CTaBUTHCS JO NpOIaraHIyd BHUKOPHCTAHHS
UQpOBUX 3ac00IB KOJIETaMH B OCBITHBOMY IPOIIECI.

bazosuii  pisenb. MaiiOyTHIH y4nTENIb XapaKTepU3YEThCS OOMEKEHUM
IHTepeCcOM 10 3aCTOCYBaHHs IU(PPOBHUX 3ac00iB y HpoQecCiifHill MisTBHOCTI,
CUTYaTUBHMM Oa)kaHHSIM OITAHOBYBaTM HOBE IpPOrpaMHe 3a0e3leueHHs,
HECHCTEMHOIO IIKaBICTIO IO METOJMYHOTO JIOCBiAy KoOJer y raiysi
3aCTOCYBaHHS IM(PPOBUX TEXHOJIOTIH B OCBITHBOMY IpOIECi, ()parMEHTaApHUM
aHAJI30M 1 CcaMOaHaJi30M IEAaroriyHoi IisUTbHOCTI, BIACYTHIM Oa’kaHHSIM
EKCIICPUMEHTYBATH.

Ipynmoenuii  pieenv. MaiOyTHIH yuMTeNb XapaKTEPH3YEThCA CTiHKOIO
YCBIJJOMJICHICTIO MOTHBIB JI0 3aCTOCYBaHHSI HU(POBHUX 3ac00IB y NMpPaKTHYHIN
po0OTI y4uTENsl, JIOCTATHHOIO TEOPETHYHOIO, INPEAMETHOI0, TEXHOJIOTIYHOIO
Ta METOAMYHOIO IIJrOTOBKOIO y cepi ynpoBapkeHHs HH(POBUX TEXHOJIOTIH
B OCBITHIH Ipolec, JAOCTaTHIM piBHEM c(HOpPMOBaHOCTI NpodeciiiHuX yMiHb
Ta HABUYOK YYMTEIs JI0 OpraHizaiii OCBITHBOIO MPOLECY 3 BUKOPUCTAHHIM
uudpoBuXx 3aco0iB, JOCTaTHIM piBHEM BHKOPHCTaHHS 3ac00iB KOMYyHiKamii
B MENAroriyHid poOOTi, 3IaTHICTIO OLIHIOBaTH OOpaHEe MU(PPOBE CEPEIOBHUIIEC
1 morpebaMM OCBOEHHS METOJMYHMX HOBAlLil y raiy3i 3acTOCYBaHHS Ta
nporaranya IKT y negarorivHOMy cepeoBHIL.
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(A€1reHEOWEBD BHHINA — [ )
dargooee xugoddun sHHeLondoMMd € dLotHdoLONEN
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1100HAUKIY HIHUIOAd(odI £ argooee xugoddu
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€IlEHe ULBEOIHOUITE KHHINA 1HedoWdodo : "
(KHHINA THEMLENITHAWON — [())]) Aoonodll 0109HLIED0 (BUrOLURA 1LOOHILKIY A AMEK €€
1esiHeIdo KIr [ITeTHAWOM JOHUTITHBLOMY HQOJRE OJOHUITHBLOUY €100JBE KHHEEADOLOBE OHEOJOLO AMHELE AN
UTIHI BL DKOJOW THAIRINI0) HledAgorondoyng MOhMEEH BL IHINA XMHBLIOIOHXOL | XMHhHITOLOW | ~ : 1
MMhHEeH | BHHIWA 1Horrgedmenanmn tHegowdodo qarotHeaondodo) nnuonwvxiHdwon-onnihvwdopuy
(11O0HHUILOOWED MMhUEEH — 7[7) Hgooee 1goddun
1goxodon 1 tHWed.1odI ‘THRIHXOL 190H ML1edAS0HELO
‘ s o : (BIroLMRA
OHUILOOWED MMhUERH 1 KHHINA 1HeRdoWdodo
ki : — ILOOHIIBIT A dg19odee xugoddun ¥HHRAAO0LIRE
(1100H1EYE THRULYRII — []7) ‘ ' : HUUHOIHIUBIY]
: : OHE0J0L) MOhMEEH BL THINA XMHRLIOIOHXOL [ : ‘
MMHMLENQLEW BIFOLMhA LLOOHIUKIY UIHALIOIRIAI € : : ’
: o XHHRHTOLOW 9LOTHeIOWdO(O) 1nnHh12010HX ]
H1I0IrOHXoL xugoddun sHHeLondoMud € ‘
19001 BL UMhHERH ‘BHHINA 1Hedowdodo
(BIroLURA
(KHHEHE THOMOLLINOM — [)) BIOLUhA LLOOHIIKIY ILOOHAUKIY A a190oee xugoddun sHHeLONdOoNKg R
UIHRLIOJEIAII € ULIOOHXOL xuaod(uil KHHRaAd0LORE OHH0001) 9HEHE XMHhLIOIOHXAL | XMHhHITOLOW ° HHoA
UEUINOIIOAIN 1 1LO0IUINKOW OdII KBHHRHE THOMIITINON XuHLOWIadu 91otHeaondodo) nnuawvovuelf|
CAXTIIOA BITTRGHULONY —
(«hx : L) (1oomodu AWogHLIg0 K
10on0du AWO9HLIED0 g g19odee xugoddun : :
: : : ULIOIOHXOL xugodpull kHHeLoNdONHE LLOOHIITIOY |  UUHUITREULIOIA
sHHRLOMdOMHE OJOHMILIOA BL OJOHEHINO(S OX N : : S
: EHHOI'WOX'190A oHedoWdodo) nnHotuHIn-ouninoanuopy
noodorHI el ngadron Hedowsdmo MuUILd 1Hegowdodo : " N
HMUHERIO]| ndorudy LHOHOLINOY]

HMHLEWOLEIW BIOLUhA 0I09HLAQHEI LLYOHLHILINWOM-L )] ILdoHegondodd mynHeedon el ndorudy]

1 BIIUIrQeJ,
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Axmusnuti  pieenb. MalOyTHIH y4duTeNb XapaKTEPU3YETHCS TIIMOOKO
YCBIJIOMJICHOIO HEOOXIIHICTIO yIIPOBa/DKEHHS IIM(POBHX 3ac00IB y mpodeciiHy
JOUUTBHICTH ~ y4YUTENs, IPYHTOBHUMH  TEOPETHYHUMH,  IPEAMETHUMH,
TEXHOJIOTIYHUMHU Ta METOJAWYHUMHU 3HAHHSIMH, 3JaTHICTIO KPUTHYHO OLIHUTH
JOCTYIHE TEXHIYHE Ta mporpamHe 3a0e3NedyeHHsl 1 IPYHTOBHO BOJIOJITH
HaBUYKaMH PAiOHAIBHOTO 1 €(EeKTHBHOIO HOro BHKOPHCTAHHS, aKTHBHOIO
TIpOTIaraH/Iol 3aCTOCYBaHHS LU(PPOBUX CEPEOBHUIN CEepel] KOJIET, MOCTIHHOI0
noTpedoro aHasi3yBaru e()eKTUBHICTh BiIacHOI po(eciifHol AisiabpHOCTI B cepi
BUKOPUCTAHHSI TAKMX 3acO0IB Ta TEXHOJIOTIH.

BinmoBimHO 10 BUAUICHUX KPUTEPIiB HABEAEMO CTHCII XapaKTEPUCTHKH 1X
MOKa3HUKIB 32 PIBHAMH c()OPMOBAHOCTI.

CoopmoBanicTs moTped Ta IHTEpPECiB 10 BUKOPUCTAHHS IH(POBHUX 3aC00iB
B OCBITHBOMY mporeci (mokasHuk M1 — «MoTuBaisi ycrixy») BiJIIOBIHO 10
PiBHIB IpejcTaBiieHa B Ta0i. 2.

Tabmuusg 2
PiBHi chopmoBanocTi IKT-koMnerenTHOCTI 32 mokazHukom M1
MOTHBAIiiHOT0 KPUTEPiI0

PiBenn 3micT

Hwusbka MoTHBaris B moTpeOi BOIOAIHHS MPUHOMaMH IS TIOIIYKY,
OTIPAIIOBAHHS 1 MIPEICTABICHHS iH(QOpMaIiHHUX MaTepialiB 3a
nonomoroto IKT. BincyTHiit iHTEpec 10 OCBOEHHS HOBHX TPOTPAMHUX
cepenoBuIl. Hu3pka MoTHBaMis y mOTpedi BOJOMIHHS TPHAOMAMHU
CTBOPEHHS HOBHX 1H(MOpMaNiifHUX MaTtepiajiB 3a JOIMOMOTOIO
muQpoBHUX 3ac00iB.

[TouarkoBuii

CuTyaTHBHI IParHEHHS YHUKATH HEBA4l MPH JEMOHCTPAIi

BOJIOJIIHHS TPUHOMaMH JUISl TIOLIYKY, OPAIIOBAHHS 1 IIPeCTaBICHHS
Bazouit iH(pOPMALIIITHUX MaTepiaiiB 3a JOIIOMOTOI0 MU(PPOBUX TEXHOJIOTIH Ta
OCBOEHHI HOBHX MPOrpaMHHX 3ac00iB. CUTyaTHBHI MOTPeOU CTBOPECHHS
HOBUX iH(QOPMAIIHIX MaTepialiB 3a JOMOMOTOI0 MU(PPOBUX 3acO0iB.

VeBiOMIICHE MTParHeHHS JOCATHEHHS YCIIiXy MPH HOLIYKY,
OTIPAIIOBAHHI 1 MIPEICTABICHH] iH(pOpPMAIIHIX MaTepialliB 3a
[pyHTOBHHMIA | IOMTOMOTOIO U(PPOBHMX TEXHOJIOTIH T4 OCBOCHHI HOBHX MPOTPAMHAX
3aco0iB. YcBimomiieHa TOTpeda BOJIOMIHHS PHUHOMAaMH CTBOPEHHS
HOBUX iH(QOPMAIIHIX MaTepialliB 3a JOMOMOTOI0 MU(PPOBUX 3acO0iB.

Criifke parHeHHs JOCSITHEHHS YCIIXY Y MPOLEC] MOLIyKY,
OTIPAIIOBAHHS 1 MIPEICTAaBICHHS iH(QOpMaIiHHUX MaTepialiB 3a
JIOTIOMOTOIO II(POBHUX TEXHOJIOTIH Ta OCBOEHHI HOBUX MTPOTPAMHHUX
3aco6iB. Criiika ycBizomieHa motpeda BOIOMIHHSI HOBUMH MpUioMaMu
Ta IPOTPaMHIMH MPOIYKTAMU CTBOPEHHS HOBUX 1H(OPMAIIITHIX
MarepiajiB 3a JOMOMOTOIO IIH(POBUX 3aCO0IB.

AXTUBHHH
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ChopMoBaHICTh KOMIUICKCHHX 3HaHb IPO MOXJIHMBOCTI 1 IEPCICKTUBU

3actocyBanHs IKT y mepmaroriuniii JisUIbHOCTI  y4yWTeNss MareMaTHKU
(K1 — xomruiekcHi 3HaHHS) BIIIOBIAHO JIO pIBHIB NpeJICTaBlIeHa B
Tabi. 3.

Tabmuis 3

PiBHi chopmoBanocti IKT-komnerenTHOCTI 32 nokasuukom K1

Mi3HABAJILHOI0 KPUTEPiI0

PiBennb

3micT

ITouaTkoBHit

OparMeHTapHi 3HaHHS PO TEXHIYHI i mporpamHi HuPpPoBi
3ac00M 3araJibHOTO NMPHU3HAYESHHS IJIS MOIIYKY, ONpAIIOBaHHS
i mpencTaBieHHs iHbopMalii, mpo uudpoBi cepeoBHIIA s
BUpilIeHHA (axOBUX 3a/ay, PO 3aCTOCYBAHHS B IEAArOTi4Hii
JUSUTBHOCTI CHeliani3oBaHuX METOAMYHUX IH(POBUX 3ac00iB

bazosuit

HecucTeMHi 3HaHHS PO TEXHIYHI i MporpaMHi HUPPOBI
Cepe/IOBHUINA 3arajbHOT0 MPU3HAYCHHS IS MIOLIYKY, ONPALIOBAaHHS
i mpencraBiieHHs iHpopmaii npo 1o0ip nudpoBux 3acobis
npodeciifHoro CrpsiMyBaHHs, PO MOXKJIMBOCTI 3aCTOCYBaHHS

B MENaroriydiil AisUIbHOCTI CIIeliaai30BaHUX METOIUYHUX
uppoBux 3aco0iB.

[pyHTOBHHI

3a10BIIbHI 3HAHHS NP0 TEXHIYHI i MporpamMHi MuQpoBi
CepeJIOBHUINA 3arajlbHOTO MPU3HAYCHHS ISl TIOIIYKY, OIpaIOBaHHS
i IpeacTaBieHHs iH(popMaIii, KOMIUIEKCHI 3HAHHA PO 100ip
MPOrPaMHUX 3ac00iB MPOPECIHHOTO CIIPSIMYBAaHHS I BUPIIICHHS
HPUKIIAIHUX TPOOIIEM, 3HAHHS TIPO MOXKJIIMBOCTI 1 HEPCIIEKTHBU
3aCTOCYBaHHS B MEAArOTiYHIN MiSIBHOCTI CIEIiai3oBaHUX
METOJIMYHUX NU(POBUX 3aCO0iB.

AKTUBHHI

IpYHTOBHi i CHCTEMHI 3HAHHS PO TeXHiuHi Ta UUPpPoBi

3ac00M 3araJibHOTO NMPHU3HAYCHHS IJIS MOIIYKY, ONpAIIOBAaHHS

i mpencTaBieHHs iHGOpMaLlii, IPYHTOBHI 1 CHCTEMHI 3HaHHS PO
n106ip mporpaMHuX 3aco6iB mpogeciiHOro CupsMyBaHHS IS
BUPILICHHS MPUKIATHUX MPOOIeM, IPYHTOBHI i CHCTEMHI 3HAHHS
PO MOMJIMBOCTI 1 MEPCIIEKTUBH 3aCTOCYBAaHHS B MEAarorivHii
JUSUTBHOCTI CHeliani3oBaHUX METOAUYHUX HHU(PPOBHUX 3ac00IB.

CdopmoBani yMiHHS, HABUYKH Ta 10CBi 3 Bukopuctanus IKT B nemaroriuxiii
JSUTBHOCTI yunTens Marematuku (/{1 — mpakTH4Hi 31aTHOCTI) BiJIIOBIIHO 10
PiBHIB IpejcTaBieHa B Tadi. 4.

CdopmoBaHi yMiHHS, HABHYKA CaMOCTIHHO OINAHOBYBAaTH HOBI TEXHIUHI
3acobu 1 mporpamui nudposi cepemoBuma (/I2 — HaABUYKH CaAMOCTIHHOCTI)
BIIMOBITHO 710 PiBHIB MpeJcTaBieHa B Talu. 5.

176



Tabmuusa 4

PiBHi chopmoBanocTi IKT-komnerenTHOCTI 32 mokasHukom /{1

TeXHOJIOTiYHOr0 KPUTEPilo

PiBennb

3micT

ITouaTkoBuit

®parMeHTapHi BMIHHS 1 HABUYKHU 3aCTOCOBYBATH TEXHIYHI 3aCO0H
i mporpamHi IH(POBI CepeIOBUIIA 3araIbHOTO MPU3HAYCHHS.

basoBwuii

CuTyaTBHI BMiHHS 1 HABUYKH 3aCTOCOBYBATH TEXHI4HI 3ac00U

i nu(poBi cepeqoBHUINa 3araJIbHOTO MPU3HAYCHHS; CUTYaTHBHI
BMiHHS 1 HABUYKH BHPIIIYBaTH HABYAJIBbHI 3aBAaHHS 32 JOIIOMOTOIO
IUPPOBUX CEPEIOBHUIIL.

[pyHTOBHMUIT

CucTeMHi BMiHHS 1 HABUYKH BHPIIIyBaTH HaBYaJIbHI mpoOieMu 3a
JIOTIOMOTOI0 TEXHIYHHUX 3ac00iB i MporpaMHUAX MH(GPOBUX CEPEIOBHIL]
3araJbHOTO MPU3HAYCHHSA, CUCTEMHI BMiHHS 1 HABHYKU JOOHpaTH

1 BUpIIIyBaTH HaBYaJIbHI MpOOIEMH 3a JOITOMOTOIO MMPOrPaMHUX
3ac00iB, c(hopMOBaHHN TOCBII POOOTH 3 IHCTPYMEHTapieM
METOJIMYHOTO NTPOrPaMHOT0 3a0e3MeYCHHSI.

AXTUBHHI

IpyHTOBHI, CCTEMHI BMiHHS i HABUYKK e()EKTMBHO BUPIiLIyBaTH
HaBUYaJIbHI 1 MOOYTOBI MPOOIEMH 32 JOIOMOTOIO AOCTYITHHX
TEXHIYHUX 3aC00iB 1 MporpaMHUX MU(POBUX CEPEOBHI 3arajIbHOTO
npusHadeHns. [pyHTOBHI BMiHHSA i HaBUUYKK €(EKTUBHO JOOMpATH

1 BUpIiIIyBaTH HaBYaJIbHI MpOOIEMH 3a JOITOMOTOIO MMPOrPaMHUX
3ac00iB. CpopMOBaHUIT CHCTEMHHI JOCBI/ 3 BOJOMIHHS
IHCTPYMEHTapieM METOAMYHOTO MPOTPaMHOTO 3a0e3IedeHHs .

Tabmus 5

PiBHi chopmoBanocti IKT-komneTenTHOCTI 32 moka3Hukom JI2

TeXHOJIOTiYHOT0 KpHUTepiio

PiBenn 3micT
. | BizmcyTHi BMIHHS 1 HABUYKHM CaMOCTIMHO OIIAHOBYBaTH HOBi LU(POBL
ITouarkoBuii 4 o p
TEXHOJIOT1I.
Basouii VYMiHHS ()parMeHTapHO 3aCTOCOBYBATH HOBI IT(POBI TEXHOJIOTII (3a
QHAJIOTI{ 3 TOIEPEeHbO 3aCBOEHUMH BEPCIsIMH).
I oBHuUi CdopmoBaHi BMiHHSI i HABUYKH CaMOCTIHO OTIAHOBYBAaTH HOBI
HTOBHUIT . . . .
py TEXHIYHI 3ac0o0M 1 mporpaMHi HpoBi cepegoBHIIA.
[pyHTOBHI BMiHHS Ta HABUYKU CAMOCTIHHO OIAHOBYBATH HOBI
. TEXHIYHI 3ac00H 1 IIporpaMHi LU(POBI CEPEIOBUIA, CTBOPIOBATH
AKTUBHHHA porp bp p i p

METOIUYHI PEKOMEHAIlT 3 TIPAKTHYHOTO 3aCTOCYBaHHS IHU(PPOBUX
TEXHOJIOTIH B IeJaroriygii JisuIbHOCTI.

CdopmoBaHi yMiHHS 1 HaBUYKH BHKOPUCTOBYBaTH COLIQJIBHI Mepexi
1 1HII1 3ac00M TUCTAHIIHOT KOMYHIKAIIT JJIsi OpraHi3amii OCBITHROTO MPOLECY
(KO1 — xomyHiKaTHBHI yMiHHS) BIZIOBIIHO JI0 PIiBHIB IIpE/CTaBieHI B Ta0l. 6.
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Tabmuus 6
PiBHi chopmoBanocti IKT-koMnerenTHOCTI 32 nokasuukom KO1
iHpopManiiiHO-KOMYHIKATHBHOI0 KPUTEPil0

PiBennb 3micT

HecucremMHe BUKOpPHUCTaHHS COLIABHUX MEPEX Ta 1HIIHX

pecypciB A AMCTAaHIIHHOTO cHinKyBaHHA. Hecucremui cipooun
BHKOPHCTOBYBATH COLIIbHI MEPEXKi Ta 1HIII MEPEKEBl peCcypcH Ui
HaBYAHHSI.

ITouaTkoBuit

‘YMiHHS BUKOPUCTOBYBATH COILIaJIbHI MEPEKi Ta 1HII PEeCypCcH s
IUCTAHIIITHOTO CHIJIKYBaHHS 1 mouryKy iHpopmarii. dparmeHTapue
BHKOPHUCTAHHS COLIATbHUX MEPEXK Ta IHIINX MEPEKEBUX PECYpCiB
JUISL OCBITHBOTO TIPOIIECY.

basosuii

IinecnpsiMOBaHE CUCTEMHE BUKOPHCTAHHS COLIAIBHUX MEPEX

Ta IHOIMX PEeCypCiB Ui JUCTAHIIIHOTO CIIIKYBAaHHS Ta MOIIYKY

1 aHamizy ingopmarii. LlinecnpsaMoBane BUKOPHCTAHHS COL[iaIbHUX
Mepexk, XMapHUX TEXHOJOTIH Ta IHIIMX MEPEKEBUX PECYPCiB AT
OCBITHBOTO mporecy. LlinecnpsaMoBane BUKOPHCTAHHS COL[iaIbHUX
Mepexk, XMapHUX TEXHOJOT1H 1 iHIINX 3ac00iB AUCTAHLIHHOT
KOMYHIKallii i oprasizamii ocBiTHROTro mpouecy. LlinecnpsmoBane
BukopuctanHs cepemoui LI ams mpodeciitnoi mismmbHOCTI

[pyHTOBHUIT

IpyHTOBHE, e(hEKTUBHE, AKTUBHE BUKOPUCTAHHS COLIIAIbHUX MEPEK,
XMapHHUX TEXHOJIOTiH, comianbHuX ceppiciB Web 2.0 Ta iHmmx
pecypciB It AUCTAHLIHHOTO CHUIKYBAaHHS UIS MOIIYKY 1 aHAMTi3y
iHpopmarii. AKTHBHE, HIECIIPSIMOBAHE BUKOPUCTAHHS COLIATbHUX
AKTUBHUHA Mepek, XMapHUX TEXHOJIOTIH Ta IHIINX MEPEkKEBUX PECYPCiB, 1HIINX
3ac00iB IMCTaHLIHHOT KOMYHIKalii i1 epeKTUBHOI opraHizamii
OCBITHBOTO HPOLECY. AKTHBHE, LIJIECIPIMOBAHE MTPOIIAryBaHHS
3actocyBaHHs cepenosuin LI ta poGota B HUX 11 epeKTUBHOL
oprasizaiii OCBITHbOTO IPOLIECY.

CdopmoBaHicTh yMiHHS 3AiMICHIOBaTH aHAami3, CaMOKOHTPOIb Ta
caMoaHaji3 BHKOPHUCTAaHHSA MU(PPOBUX TEXHOJOTIH y CcBOid mpodeciiiniii
OIATBHOCTI Ta BAOCKOHAIIOBAaTH BJAacHY NEAAaroTiyHy MaWCTepHICTh
3 Bukopuctanas IKT (P2 — ymiHHS camoaHami3y) BiANOBIAHO A0 DiBHIB
mpeacTaBiIeHa B Ta0. 7.

TakuM 9WHOM, pOOMMO BHCHOBOK, 10 iH(opMariiHo-nnpposa
KOMIIETEHTHICTh y MaiOyTHIX ydYuTeNniB (OPMYeThCI B XOAI BHUBUCHHSA
iH(pOPMATHYHIX, ICHXOJOTO-TIEIaTOTIYHUX Ta AUCIUILUIIH BiIIOBITHOI HAYKOBOI
cdepu, ma Yac MPOXOMKEHHS MENAroTiYHHAX Ta IHIMNX BHUAIB MpakTHK. Ll
poboTa IPUBOAUTH 1O HAKOIIMYECHHS 3HAHb, YMiHb, HABUYOK Ta IIEBHOTO JOCBILY
BHUKOPHUCTAaHHS IH(POBHUX 3ac00iB Ta MPOTPaMHUX HUPPOBUX CEPETOBHUIL 5K
JUTA HaBYAJIBHOI pOoOOTH Tak i MuId MailOyTHBOI mpodeciitHoi misimpHOCTI. Take
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HaKONWYEHHs crpusie GpopMyBaHHIO iH(QOpMaiHHO-IIM(PPOBOI KOMIIETEHTHOCTI
Ha KO)KHOMY 3 €TarliB BiJ piBHs 10 piBHA. [Ipy 11bOMy KO>KeH TIONepe/IHil piBEeHb
€ OCHOBOIO JuIsl (POpMYBaHHS HACTYITHOTO.

Tabmuns 7
PiBHi cpopmoBanocti IKT-komnerenTHocTi 3a nokazHukom P1
pedIeKCHBHO-OLIHOYHOI0 KPHUTEPilo

PiBennb 3micT

HeBupaxkeHi moTpedn caMOpO3BUTKY Y Tally31 BUKOPUCTAHHS

[TouarkoBuit o o .
IUpPOBUX CEPEIOBHUIN Y MPOoQeCiiiHill TiITBHOCTI.

Husbki moTpedu caMOpO3BUTKY Yy Taimy3i BUKOPUCTAHHS HUPPOBHX
Basosuit cepenoBuIl y mpodeciiHiil gismbHOCTI. HeBupakeHi HaBUUKK
aHaJIi3y Ta caMOaHali3y MeIaroriyHoi MisUIbHOCTI.

YcBioMiIeHa MO3HLIS CTOCOBHO €(DeKTUBHOCTI Ta JOIINBHOCTI
3aCTOCYBaHHS HUPPOBUX TEXHOIOTIH y MpOQeCiiHill TisSIIBHOCTI.

[pyHTOBHMUIT . .
[ToTpeda caMOpO3BUTKY y ramy3i BUKOPUCTAHHS HU(PPOBUX 3ac00iB
B OCBITHBOMY HPOIEC.
AKTHBHA KPUTHUYHA MO3MILIS MO0 €()EKTUBHOCTI Ta AOLIBHOCTI
3aCTOCYBaHHS HUPPOBUX TEXHOIOTIH y MpoQeciifHill qisSUIbHOCTI,
J— c(hopMOBaHICTh CHCTEMHUX YMiHb aHATi3yBaTH, HOPIBHIOBATH Ta

y3arajbHIOBaTH JIOCBi/l BUKOPUCTAHHS LU(PPOBHUX CEPEIOBMIL.
[Torpeba akTHBHOTO CaMOpPO3BHUTKY B c(pepi BUKOPHUCTAHHS
IU(PPOBUX TEXHOIOTIH .

Omxe, Bu3HaA4YeHI KpuTepii (MOTHBAWiIWHO-I[IHHICHWH, TMi3HABaJIbHHMA,
TEXHOJIOTIYHUH, 1H()OPMAIIfHO-KOMYHIKATHBHHUN, pPe(IeKCHBHO-OIIHOYHHN),
SIKI XapaKTepHU3yIOThCA MOKa3HUKaMU (MOTHBAILIS YCIiXy, KOMITICKCHI 3HAHHS,
MPAaKTUYHI 3[aTHOCTI, HAaBUYKH CAMOCTIHHOCTI, KOMYHIKaTWBHI yMiHHS,
YMIHHA caMOaHaTi3y) 3 PO3pOONCHUMH PIBHSIMH C(HOPMOBAHOCTI € OCHOBOIO
epexTBHOTO  (popMyBaHHSA  iHPOpPMAIifHO-IM(YPOBOI  KOMITETEHTHOCTI
MaiOyTHIX yUHTEINiB.

BUCHOBKU

VY po6oTi 3miCHEHO TEOPETHUYHE y3aralbHEHHS W MPAKTUYHE PO3B’SI3aHHS
HayKoBOi  TpoOmeMH  BH3HA4YEHHS  3MicTy  iH(opMmariifHo-nnppoBoi
KOMITETEHTHOCTI MalfOyTHIX y4uTeNiB y mporieci (haxoBoi MiArOTOBKH.

@opmyBaHHSA  iHQOPMAMIHHO-ITUPPOBOI  KOMIIETEHTHOCTI MaiOyTHHOTO
yuuTens y mpoueci ¢paxoBoi MiATOTOBKH BHU3HAYAIOTH Cepell MPIOPUTETIB I
YKpaiHCBKOi OCBITHBOI Taimy3i 1 BiZoOpakaloTh y HACTYIMHHX HOPMAaTHBHHUX
JOKYMEHTAaX: KOHIICMINsI HOBOi YKpAiHCHKOI IIKONH, KOHIICTIIiS PO3BUTKY
MeIarorigyHoi  ocBiTH, mpodeciiini cTaHmapTa 3a mnpodecismu  «Buurens
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MOYaTKOBHX KJIaciB 3aKiajy 3arajibHOi cepeHboi ocBiTH», «Bumntens 3akiany
3arajbHOI CepeIHbOT OCBITHY.

Le 3ymoBiieHO iHTEeHCH(iKali€rO IKIIBHOI OCBITH BHACIIOK IHTCHCUBHOTO
MIPUIIBUALICHHS] PO3BUTKY YCIX colialibHUX mpoueciB. OaHuM i3 eheKTHBHUX
CrIoco0IB  JIKBIlyBaTW pO3PHB MDK JIMHAMIKOIO COLIAJBHOTO PO3BUTKY
i WIKUIBHOIO OCBITOK € 3acCTOCYBaHHS B OCBITHBOMY IIPOIECI TIOCTiifHE
CJIiTyBaHHS 32 3pOCTAI0YMM HOTEHI1aJI0M LM (POBHUX TEXHOJIOTIH y npodeciiniit
JUSUTBHOCTI YYHUTEIIS.

Ha mixcraBi npoBeneHOro aHaiizy HOPMATHBHHUX JDKEpeNl 1 HayKoBOi
JTEepaTypu y poOoTi CTpYKTYpy (TeXHIYHUH, iHPOpMaLiiHUN, KOMYHIKAI[IHHUH
ta (axoBUil acmekTu) 1 BUIUIEHO 3MicT  iH(opmaniiHo-1dpoBOi
KOMIIETEHTHOCT] Cy4acHOTO y4YHTeJIsl Ha KOKHOMY 13 eTartiB hopMyBaHH:L.

AHali3 HOpMaTHBHUX JIOKYMEHTIB, SIKi yTOYHIOIOTh BUMOTH JI0 IiJITOTOBKU
YUUTENs, JO3BOJISIIOTH BH3HAUUTH OCHOBHI KOMIIOHEHTH iH(opMariiHo-
uuppoBOoi  KOMICTEHTHOCTI  YYHTEJS:  MOTHBAIIMHWEN,  KOTHITHBHUH,
JSUTbHICHUH, KOMYHIKaTMBHUH 1 peduiekcuBHUHA. MOTHBAIiHHUKE KOMITOHEHT
XapakTepu3ye BMOTHBOBAHICTh 3aCTOCOBYBaTH IIM(POBi 3acobu y npodeciitnii
JSUTBHOCTI Ta 1HTEpecC 0 BIPOBA/PKEHHS IM(POBUX TEXHOJIOTIH B OCBITHIN
npouec. KOrHITUBHMIT KOMIIOHEHT BH3HAYA€THCS KOMIUICKCHUMHU 3HAHHIMU
PO MOJJIMBOCTI BHKOPHCTaHHS IU(POBUX 3aco0iB B OCBITHIH AisIIBHOCTI
yuurens. JlisulbHICHUIT KOMIIOHEHT XapaKTepU3y€eThCsl CUCTEMOIO Cc(hOPMOBAHUX
TEXHOJIOTIYHUX YMIHb Ta HAaBMYOK CTOCOBHO BHMKOPHCTaHHS HH(POBUX
TEXHOJIOT1H B OCBiTHIN HisuibHOCTI. C(hOpMOBaHMI KOMYHIKaTHBHHI KOMIIOHEHT
XapaKTepU3YEThCSl HANpalbOBAaHWMHM yMIHHSAMH 1 HaBHYKaMH oOpraHizamii
MPOIECY KOMYHIKaIlil, BUKOPUCTOBYIOUM IU(PPOBI 3aCO0M, VIS MiABUIICHHS
npodeciiinoi  MmaiicTepHOCTI.  PeduiekCMBHHMI ~ KOMIOHEHT — BH3HAYAETHCS
c(OPMOBAaHMMH YMIHHSIMH KPUTHYHOTO aHaji3y €(EKTUBHOCTI 3aCTOCYBaHHS
HU(POBUX TEXHOJIOTII B OCBITHHOMY IPOLECI.

Bupineno wotupu piBHI C(HOPMOBAaHOCTI KOMIOHEHTIB iH(OpMariiHO-
UGpoBoi KOMIETEHTHOCTI MaHOyTHBOTO YYHTENsi Ta OXapaKTepu30BaHO
KputTepii Ta TXHI NMOKAa3HUKH: MOTHBAI[IfHUII KOMIIOHEHT BHM3HAYa€ThCs 3a
MOTHUBAI[IHO-IIIHHICHUM KpPUTCPIEM, TOKA3HUKOM SIKOTO € MOTHBAIS 10
e(eKTUBHOTO 1 YCIIIIHOIO BHUKOPUCTAHHS Cy4YacHHX IM(POBHX TEXHOJOTIH
B OCBITHBOMY IIpOIIECi; KOTHITUBHUH KOMIIOHEHT T'OTOBHOCTI BH3HA4Ya€ThCs
3a Mi3HABAJIBHUM KPHUTEPIEM, MOKA3HUKOM SIKOTO € KOMIUIEKCHI 3HAHHS IIPO
MOYKJIMBOCTI 1 MIEPCHEKTUBH 3aCTOCYBaHHS LU(PPOBUX TEXHOJIOTIH B AiSIIBHOCTI
YUUTENS;  JSUIbHICHMM —~ KOMIIOHEHT — BHM3HAYa€TbCs 33  TEXHOJIOTTYHHM
KpHUTEpi€EM, MOKAa3HUKAaMHU SKOTO € C(OpPMOBaHI yMiHHS, HaBHYKH Ta JOCBIJ
BUKOPUCTAHHSI LU(POBUX TEXHOJIOTIH B OCBITHIH [IISUTBHOCTI y4uTedsl Ta
chopMOBaHi yMIHHS 1 HaBHUYKMA CAMOCTIIfHO OINAHOBYBAaTH HOBI TEXHIYHI
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3aco0u 1 mporpamHi HUQGPOBI CEPEIOBHUINA; KOMYHIKATHBHUNH KOMIIOHCHT
BU3HAYAETHCS  1HPOPMALIHHO-KOMYHIKATUBHUM  KPUTEpIiEM, ITOKa3HUKaMHU
SIKOTO € C(OpPMOBaHiI yMiHHS 1 HaBUYKHM BHKOPHCTOBYBAaTH COLIAIBHI MEpexi
1 iHIII1 3aCO0M TUCTAHIIITHOT KOMYHIKAIIIT JJIsl OpraHi3allii OCBITHBOTO MPOLECY;
pedIeKCUBHUI  KOMIIOHEHT BH3HA4YaeThcs 32  pediIeKCUBHO-OLIHOYHUM
KpPHUTEpIEM, ITOKa3HUKOM SIKOTO € YMIiHHS 31iHCHIOBaTH CaMOKOHTPOJb Ta
camoanai3z Bukopucranus IKT y npodeciiiniii 1isuIbHOCTI Ta BIOCKOHAIIIOBATH
BJIACHY II€JaroriuyHy MalCTEpHICTb 3 BHKOPHCTaHHS HHU(POBHX TEXHOJIOTIH.
Busnaveni kpurepii Ta IXHI NOKa3HMKM BHUCTYIAIOTh MIpHJIOM iH(pOpMaiiHO
IU(poBOi KOMIIETEHTHOCTI MaHOyTHBOTO YYMTEIsl Ha YOTHUPHOX PIBHSIX:
AKTHBHOMY, IPYHTOBHOMY, 0a30BOMY i I1O4aTKOBOMY.

[IpoBenene JOCHiPKEHHST HE BHYEPIYE BCIX acmekTiB (QOpMyBaHHs
iHpopmariitHo-1dpoBOT KOMITETEHTHOCTI MaiOyTHIX YUUTEIIIB.
[lepcrieKTHBHUMH HallpsiMaMy TOJAJIBIINX HAYKOBUX ITOIIYKIB € JOCIIPKCHHS
cnemudiky BIUIMBY CEpENOBUIN IITYYHOTO IHTENEKTY Ha (opMyBaHHS
iHpOopMaLiHHO-IUPPOBOT KOMIETEHTHOCTI YYHUTEIIIB.

AHOTALLIA

Temnu cydacHOro JKMTTSI BUMAaraioThb 3MIiHM TIJXO/IB JIO Tajy3i OCBITH.
JuHnamika po3BUTKY LM(POBUX TEXHOJOTIH 3yMOBIIOE MOTpedy B MOJEpHi3alii
SIK  3arajbHOl  OCBiTH Tak 1 mexaroriydoi. CyuyacHHH TIeIaroriqHuit
NIpaliBHUK MTOBMHEH MaTH I'PYHTOBHI 3HAHHS Yy BIJNOBIIHIA HayKoBiH cdepi
1 BIIEBHEHO BOJIOZI€ SIK HU(POBUMH 3aCO0aMH 3arajibHOrO0 NPU3HAYEHHS TaK
1 crieniaxi3oBaHUMH NpOrpaMHUMHK cepenoBuiamu. LKinpHUA yuurens, kit
Mae chopmoBaHy iH(DOPMAIIHHO-IIUPPOBY KOMIIETCHTHICTH MOXKE YCITIIIHO
3MIHIOBAaTH METOAM 1 MPUHOMH MOIAHHS HABYAJIBHOTO Marepiaiy, 1 sIK pe3yJbTar
OCBITHIH mporiec Oyne OuIbII e(heKTHBHUM.
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