(Online) ISSN 2303-4521
Periodicals of Engineering and Natural Sciences Original Research
Vol. 13, No. 1, April 2025, pp.281-294

Adaptation of pedagogical approaches to the implementation of
intelligent systems in the educational process

Iryna Kuchynska®”, Oleksandr Orlov?, Alla Kobysia®, Larysa Kutsak*, Aliya Yesselbayeva®
! Department of Pedagogy and Education Management, Faculty of Pedagogy, Kamianets-Podilskyi National University named after
lvan Ohienko, Ukraine
2 Department of Technologies of Recovery and Physical Culture and Sport Rehabilitation, Faculty of Social and Humanitarian
Technologies, Sports and Rehabilitation, Stat Fax University, Ukraine

3 Department of Digital Technologies and Professional Education, Faculty of Pedagogy, Psychology and Professional Education,
Vinnytsia Mykhailo Kotsiubynskyi State Pedagogical University, Ukraine

4 Department of Digital Technologies and Professional Education, Faculty of Pedagogy, Psychology and Professional Education,
Vinnytsia Mykhailo Kotsiubynskyi State Pedagogical University, Ukraine

5 Department of Physical Culture and Sports, Kazakh National Women's Teacher Training University, Kazakhstan

*Corresponding author E-mail: kio1964@i.ua
ABSTRACT

Interactive systems play an essential role in the modern educational system, but the issue of their optimization
remains under-researched. Research purpose. The article aims to analyze the attitudes of teachers and
students to the introduction of intelligent systems in the educational process, as well as to identify the main
approaches to adapting pedagogical methods and key barriers. Research method. A purposive sample was
used to include participants. Two groups were selected: students and teachers (60 participants in total). The
main instrument in the study is a cross-sectional survey. Survey period: October — November 2024. Results.
The findings show that intelligent learning technologies are known to all participants in the educational
process: 32% actively use them, 52% are partially familiar with them, and only 14% determined that they
rarely use them. Their effectiveness is undisputed, and their prospects are associated with increasing teaching
efficiency. Among the problems in use are the lack of digital literacy, unresolved ethical issues, digital
threats, and lack of necessary infrastructure. Recommendations are offered: increasing the motivational
component, conducting special courses and training for teachers and students, improving technical support,
and overcoming the shortcomings of the legislative framework. Conclusions. An essential potential of
intelligent systems is their capabilities in gamification, blended learning, project-based learning, and the use
of interactive lectures and seminars. The conclusions indicate that further adaptation of existing pedagogical
approaches will require interactivity and adaptability.

Keywords: Personalized education. Interactive technologies. Educational innovations. Digital pedagogy.
Adaptive methods

1. Introduction

Based on modern approaches, the educational process has undergone significant changes under the influence of
technological progress, affecting intelligent systems' development and implementation. Modern scientific
literature proves that using artificial intelligence (Al), adaptive learning technologies, big data analytics, and
automated learning platforms allows for the effective organization of the educational environment [1, 2]. In
addition, the authors have shown that these technologies allow for introducing a person-centered approach to
the learning process and make it adaptive and interesting for each student [1, 3, 4]. However, they have also
changed the role of the teacher, who has evolved from a knowledge carrier to a facilitator who mainly manages
learning activities, analyses students' progress, and provides them with professional individual support.
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In addition, scientific studies have shown that the process of adapting traditional pedagogical approaches to the
use of intelligent systems is a complex process based on the modernization of standard methods, the introduction
of new forms of knowledge assessment, and the development of digital competence of both teachers and
students [2, 3, 5]. Therefore, the problem of adapting pedagogical approaches to the implementation of
intelligent systems in the educational process is relevant and important for the development of scientific
pedagogical discourse.

Without detracting from the significant potential of intelligent systems in education, the process of their
integration remains ambiguous. On the one hand, they allow for the automation of certain aspects of teaching
and provide students with individual learning trajectories, contributing to a person-centered approach. However,
there is an essential problem with the effective adaptation of pedagogical methods to maintain quality
educational interaction and prevent excessive technologization of the process. For this reason, the main research
problem is to determine the optimal pedagogical strategies that will optimize the integration of intelligent
systems into the learning process without losing the fundamental principles of education.

Therefore, this paper will focus on a detailed analysis of the main approaches that contribute to the effective
implementation of intelligent systems in the educational process. The focus will be on methodological changes
in teaching and the identification of technological opportunities for adapting existing educational programs. It
is imperative to determine the attitude of teachers and students to the introduction of intelligent systems.
Analyzing their opinions will allow us to formulate recommendations for improving the process of using Al,
automated systems, adaptive learning technologies, and big data analytics. In addition, it is important to explore
potential challenges associated with introducing intelligent systems in the educational process, including the
risks of losing traditional approaches, privacy issues, and the need for additional support for teachers and
students.

The current scientific discourse presents various aspects of using automated systems in education. Most modern
works are devoted to the theoretical foundations of Al integration in education. For example, a few studies have
identified the critical role of artificial intelligence in personalizing learning and emphasized the importance of
analyzing educational data to optimize the learning process [2, 4, 6]. T. Cavanagh et al. proposed their solutions
to adapting the learning process to introducing innovative systems [1]. Other works focus on analyzing adaptive
learning systems that use machine learning algorithms to predict the basic needs of students [5]. At the same
time, the study by E. Unamba et al. pointed out the importance of introducing additional courses for teachers
and paying attention to their training, as technology requires an appropriate level of qualification [6]. In addition,
modern works focus on the search for effective pedagogical strategies for integrating intelligent technologies
into the educational process [1, 7, 8]. The authors describe the learning models under consideration and their
impact on developing effective learning environments [9]. At the same time, C. Lin et al. conducted a systematic
review of trends in introducing Al in education and described the main capabilities of these technologies [10].
The authors also stressed the need to develop new didactic models that use algorithmic solutions [10]. Another
notable topic for analysis is the identification of the main advantages and challenges of using intelligent systems
in education. Among the main advantages, scholars point to accessibility, the possibility of personalizing
learning, and the automation of routine tasks (in particular, introducing control and tracking student progress)
[4, 11, 12]. However, on the other hand, A. Alam raised critical ethical issues about whether robotic technology
can replace teachers and described the significant impact of technological progress on the development of
education and science [13]. In addition, the authors draw attention to other challenges. Since Al technologies
analyze large amounts of personal data, this may lead to risks of violating students' privacy [14, 15, 16]. Another
critical challenge is the need for additional training of teachers and students in using these technologies. Thus,
students should be technically prepared to use intelligent systems in their practice, and teachers should have
high digital literacy [14, 17]. There are also threats of losing critical thinking, as students may overly rely on
algorithms' recommendations [18]. This, in turn, reduces their autonomy in learning. However, despite the
considerable amount of research in this area, the issues of implementing optimal methods for combining
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traditional pedagogical approaches with the capabilities of automated systems remain incompletely explored.
Several studies point to the need to develop new methods for evaluating intelligent systems in education [19,
20], which opens areas for further research. It is also essential to determine the attitude of all participants in the
educational process to introducing innovative automated systems and to determine their readiness for their
widespread use. This study will fill this gap.

Therefore, the purpose of this paper is to determine the attitudes of teachers and students towards the
introduction of intelligent systems in the educational process, as well as to identify the main approaches to
adapting pedagogical methods and key barriers.
The main research questions are as follows:

1. What is the level of respondents' awareness of intelligent systems?

2. What is the level of readiness of teachers and students to use such systems?

3. What are the difficulties in integrating intelligent systems into teaching?

4. What recommendations can be made to adapt existing pedagogical approaches?

2. Research method
2.1. Research design

This study is a cross-sectional survey study. This methodological approach was chosen because of its ability to
conduct a cross-sectional survey of different groups of participants in the educational process. The study
involved two groups of participants, teachers, and students, which made it possible to characterize the attitudes
of different groups toward the use of automated systems. Location: educational institutions of Ukraine. Survey
period: October — November 2024.

2.2. Sample and participants

Two groups of participants were involved in the study: teachers and students, who had different experiences in
using modern technologies. Information about the involvement of teachers and students was disseminated
through personal contacts and corporate e-mails of educational institutions. In the information message,
potential participants could find information about the objectives of the study, methods of conduct, and potential
results. Therefore, the involvement of participants was based on purposive sampling, which was based on clear
inclusion criteria that were different for both teachers and students. Table 1 shows detailed inclusion criteria for
both groups.
Table 1. Participant inclusion criteria

Group Criteria

1. Involvement of teachers and scientific and pedagogical workers with work experience
of 1 year or more.

2. The study includes persons working in higher or secondary education institutions.

3. The study participants understand what artificial intelligence is, the automation of the

Teachers .
educational process.
4. Teachers who use modern technologies in the educational process.
Persons who show willingness to adapt educational methods using intelligent systems.
5. Providing informed consent to data processing.
1. Studying in pedagogical, technical, or other specialities related to education and
technology.
Students 2. Study participants understand what artificial intelligence and automation of the

educational process are.
3. Interest in the digitalisation of the educational process.
4. Providing informed consent to data processing.
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The specified criteria helped to ensure the sample was representative and the data was correct. Therefore, 60
participants were included in the study using these criteria: 20 teachers and 40 students.

Table 2. Data of the survey participants

Category  Participants  Participants ~ Average  Sex  Educational Type of Use of
N age, M/F level educational technology
% years institution
Teachers 20 33,33% 415 8/12 PhD (50%) Higher +
Doctor of education Knowledge of

Science institution all
(20%) Research technologies
Master Institute and their use
(30%) College

Students 40 66,67% 213 15/25 Bachelor Higher +
(60%) education Knowledge of
Master institution all
(40%) technologies

2.3. Instruments and procedure

The primary tool in the study is a cross-sectional survey. The survey was conducted simultaneously so that both
teachers and students could maximally record their attitudes toward the use of automated systems. The survey
was conducted from October to November 2024. Participants completed the survey online using Google Forms.
The developed questionnaire consisted of closed and open questions related to demographic data, opportunities
for implementing modern automated technologies, barriers to their use, and potential ways to improve the
system for adapting the educational process. Table 3 shows the main survey questions.

Table 3. Survey template

1. Please indicate your role in the educational process.

2. Please indicate your age and work experience (if any)
General data 3. Please indicate your educational institution

4. Please indicate your specialization

5. Please indicate your educational level

6. Do you use modern technologies in the educational process?

7. Are you familiar with the concept of "intelligent systems" in the educational process?
Yes, | understand the entire content

Partially

No, | hear it for the first time

8. What intelligent systems are you familiar with or do you use?

Adaptive learning systems (in particular, Coursera, EdX, and Duolingo)

Virtual assistants or chatbots

Automated assessment systems

Other

Level of awareness

Advantages 9. State the advantages of using intelligent automated systems

10. What aspects influence the successful implementation of intelligent systems?

Disadvantages e . . . .
g 11. What are the main difficulties in the implementation of intelligent systems?

Recommendations  12. What basic teaching methods should be adapted using intelligent systems?
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2.4. Data analysis

After data collection, the responses were categorized for quantitative analysis. Percentages were calculated for
all responses received. Microsoft Excel software was used to analyze the data. All responses were categorized
according to the following areas:

1. Level of awareness of participants

2. ldentified opportunities

3. Challenges

4. Recommendations.

All open-ended responses were transferred to Microsoft Word and categorized according to the main areas:
opportunities, challenges, and recommendations. Correlation statistics were used to analyze the relationships
between parameters. Graphs were constructed to visualize the data, expressing the primary data obtained. The
comparative analysis method was also used to correlate the responses with the results of other researchers.

3. Results and discussion

Modern technologies are essential for the transformation of the educational process, in which digital intelligent
systems play an essential role [21]. At the same time, there is a list of issues that need to be considered when
implementing them. Respondents were asked to determine their awareness of using intelligent systems (Figure
1).
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Figure 1. Level of awareness regarding the use of intelligent systems

Therefore, according to the survey, most respondents are familiar with the use of intelligent systems in
education. In particular, 19 respondents (32%) actively use them, 31 respondents (52%) are partially familiar
with them, and only 10 respondents (14%) determined that they rarely use them. Accordingly, it was further
proposed that intelligent systems be specified (Figure 2).

30
25
2
S 20
2
.0 15
ju
©
a 10
=z
5
0
Adaptive learning systems Virtual assistants, Al systems Automated assessment
(Coursera, EdX etc) (ChatGPT, Copilot etc) systems
B Number 21 25 14

Figure 2. The most popular intelligent systems in education
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Most respondents indicated that they most often use virtual assistants, including modern artificial intelligence
systems (25 respondents, or 42%). However, specialized educational systems are also among the leaders in their
use, with 21 respondents noting their importance (35%). In contrast, automatic assessment systems are less
popular and are in widespread use, although 14 respondents (23%) identified their relevance. The results show
that respondents are actively using intelligent systems in the educational process. In addition, all the most
common opportunities for intelligent digital learning are used to varying degrees (obviously, their use may
depend on the characteristics of the educational process) [22]. Accordingly, it was proposed that the potential
benefits of using intelligent systems be identified (Figure 3).
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Figure 3. Potential benefits of intelligent systems

Thus, respondents identified some prospects for further application of intelligent systems in education. First, it
is about the leadership of personalization of learning (18 respondents, or 30%) and improving teaching
effectiveness (19 respondents, or 32%). On the other hand, the respondents also identified the advantages of
automating learning (12 respondents, or 20%) and access to large amounts of information with the ability to
process it (11 respondents, or 18%). These results point to critical areas for further adaptation of digital
intelligent systems for educational purposes. It is important to note that the advantage of improving teaching
efficiency is still small. Digital technologies have made it possible to significantly diversify the conduct of
classes [23, 24]. As technology is constantly evolving, it is also possible to further incorporate changes into the
pedagogical process [25, 26]. However, this will also require considering the existing difficulties that will arise
during the further digital intensification of education (Figure 4).
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Figure 4. Potential challenges of using intelligent systems

The survey has shown that the further use of innovative educational systems is not without threats. Among these
threats, the lack of digital literacy is recognized as the highest ranking (19 respondents, or 32%). This problem
is also recognized by other researchers, who generally point out that in the modern world (with the impact of
digital technologies on it), it is worth intensifying the teaching of digital competence and starting it at an early
age. Respondents also noted the importance of ethical issues, digital threats (opportunities for fraud), etc. (18
respondents, or 30%). Although this problem is partly related to digital competence, specific Ukrainian realities
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are also important. Russian aggression and the hybrid challenge it has created create additional cybersecurity
for all users in Ukraine, including students and teachers [27]. The identified problem of lack of necessary
infrastructure (14 respondents, or 23%) points to the financial and managerial problems in the Ukrainian
education system, which the Russian military invasion has significantly exacerbated. At the same time, there is
also a problem of resistance to change on the part of teachers (9 respondents or 19%), which may be localized.
The further evolution of digital intelligent systems requires the adoption of specific decisions that will facilitate
the evolution of this process (Figure 5).
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Figure 5. Further successful integration of intelligent systems

Respondents identified the motivational component as one of the most essential elements of further integrating
intelligent systems into the educational process (20 respondents, or 34%). At the same time, among the favorites
are also holding special courses and training for teachers and students - 19 respondents (32%). A significant
percentage of respondents also identified a good opportunity to improve technical support, which would make
it possible to update the digital capabilities of educational institutions (15 respondents, or 24%). The need to
overcome existing administrative barriers, which are also created because of an ineffective legislative
framework, was identified by only 6 respondents (10%). Such results allow us to indicate that, despite all the
difficulties, motivation remains one of the biggest drivers of the application of innovations in education.
Respondents also provided important recommendations regarding teaching methods that should be used in the
future (Figure 6).
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Figure 6. Teaching methods that should be adapted to use intelligent systems

Thus, respondents believe that for the further development of intelligent digital systems in education, their
potential can be used primarily in gamification (20 respondents, or 34%). Blended learning is also relevant, as
it will allow the use of the advantages of distance learning with its digital development capabilities and elements
of the traditional educational process (18 respondents, or 30%). The respondents identified the importance of
intelligent systems in project-based learning (12 respondents, or 20%) and using interactive lectures and
seminars (10 respondents, or 16%) at approximately the same level.

The proposed results can be compared with the research of other scientists who used empirical methods to
measure the use of intelligent systems in education. This allowed us to confirm certain conclusions. The data
obtained are shown in Table 4.
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Table 4. Comparison of some obtained results with data from other scientists

Question Results obtained Data from other researchers
Level of awareness regarding the  Partially familiar with their use —  Partially familiar with their use —
use of intelligent systems 31 (51%) 53% [4; 8]
Potential benefits of intelligent  Increasing Learning Efficiency —  Optimising Learning Efficiency —
systems 19 (30%) 31-34% [8; 11; 16]
Further successful integration of  Increasing motivation in learning  Boosting learning motivation
intelligent systems 20 (33%) 29-33% [4; 16]

Therefore, given the results, we can make specific recommendations for further adaptation of pedagogical
approaches to the implementation of intelligent systems in the educational process. In particular, the analysis of
the respondents' answers revealed that there is a specific combination of traditional and digital approaches to
teaching, which provides flexibility in the use of pedagogical methods and the ability to create high-quality
trajectories for personalizing learning. Interactivity and adaptability are also important tools, meaning that using
intelligent systems makes it possible to create dynamic learning paths that are relevant to the modern educational
process. Using such opportunities requires constant teacher learning, as digital tools are also being improved.
For this reason, attention to teacher training (certain aspects of organizing training in the field of more effective
use of artificial intelligence tools) should be transformed into high-quality lifelong education when acquiring
new knowledge and skills is not a formal requirement but a real need. The further development of digital
intelligent systems requires updating ethical aspects emphasizing the importance of adhering to the principles
of academic integrity and transparency of the use of artificial intelligence algorithms or special programs for
translation or text processing. The last step is establishing feedback and mandatory monitoring for students and
faculty. The ongoing analysis allows us to identify problem areas in modern digital systems, overcome
challenges, and eliminate the adverse effects of digitalization.

The modern development of digital technologies has had a specific impact on the functioning of educational
systems worldwide. Despite the destructive Russian aggression, Ukrainian education has also been developing
in line with global practices, integrating intelligent technologies into education. Therefore, the purpose of this
article was to determine the attitude of teachers and students to the introduction of intelligent systems in the
educational process, as well as to identify the main approaches to adapting pedagogical methods and key
barriers. This task involved addressing several issues. In particular, the survey was designed to determine the
level of respondents' awareness of intelligent systems, the level of teachers' and students' readiness to use such
systems, to characterize the difficulties in integrating intelligent systems into teaching, and to offer
recommendations for adapting existing pedagogical approaches.

The results show that most respondents are familiar with using intelligent systems. At the same time, 19
respondents (32%) actively use them, 31 respondents (52%) are partially familiar with them, and only 10
respondents (14%) rarely use them. In addition, virtual assistants, including modern artificial intelligence
systems, were most often used (25 respondents, or 42%). Specialized educational systems were also used (21
respondents, or 35%), as well as automatic assessment systems (14 respondents, or 23%). The results confirm
the findings of other researchers who have demonstrated that in modern education, most teachers and students
of different levels use digital intelligent systems [6, 28, 29]. The findings also confirm the relevance of other
research theories, including those about the tangible facilitation of the educational process using the benefits of
intelligent systems [17, 30]. This indicates that such systems will require further consideration and practical use,
which would allow them to be improved and enhanced.

The results demonstrated that teachers and students are ready to use intelligent systems in the educational
process in the future. Some prospects, as identified in the survey, are related to improving teaching effectiveness
(19 respondents, or 32%). The formation of convenient learning personalization trajectories (18 respondents, or
30%), further automation of learning (12 respondents, or 20%), and access to large amounts of information with
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the ability to process them (11 respondents, or 18%). These findings generally confirm the results of other
researchers who emphasize the increased teaching effectiveness due to using intelligent systems [22, 32].
Among the reasons for this phenomenon, they rightly point to the vast opportunities for diversifying classes,
which, as we can assume, also fits the Ukrainian context [33]. However, some scholars argue that the impact of
digitalization on education is overestimated, primarily due to the crisis conditions of the COVID-19 pandemic
and related quarantine restrictions, and that global pedagogical practice will return to the wider use of the
traditional model of education, which has proven effective for a long time [25, 34]. Although such studies are
rather hypothetical, a partial revival of traditional teaching models is likely. However, the conclusions of
scholars who believe that the deepening use of digital technologies is inevitable are more reasonable if only
because of their rapid development and the learning opportunities they offer [35].

Some difficulties have also been identified that create problems on the way to further integration of innovative,
intelligent systems into educational environments. Among the threats identified were the lack of digital literacy
(19 respondents, or 32%), the importance of ethical issues, digital threats (opportunities for fraud), etc. (18
respondents, or 30%), the lack of necessary infrastructure (14 respondents, or 23%), and resistance to change
from conservative teachers (9 respondents, or 19%). These results are generally confirmed by the findings of
other researchers [8, 36]. However, the sequence (and therefore the rating) of the existing challenges may differ.
For example, some studies identify the problem of ethics in the use of intelligent systems as the main one since
the use of digital tools can lead to a significant improvement in learning outcomes, but at the expense of the
assistance provided by artificial intelligence (editing texts, detecting errors in calculations, etc.) [24, 28, 37].
Other scholars emphasize the problem of conservatism of teachers and the administration of educational
institutions as a reason for slowing down the digitalization of education [10], [38], [39]. The respondents'
personal experience has an impact, which may differ from country to country. Although Ukrainian realities have
their vision of the problems of using intelligent systems in education, the primary set of these problems is stable
[40].

The results offer recommendations for adapting existing pedagogical approaches. In particular, the respondents
identified the motivational component as one of the most important elements of further integrating intelligent
systems into the educational process (20 respondents, or 34%). Also important are special courses and training
for teachers and students (19 respondents, or 32%), improvement of technical support (15 respondents, or 24%),
and overcoming the shortcomings of the legislative framework (6 respondents, 10%). At the same time, for the
further development of intelligent digital systems in education, their potential can be used primarily in
gamification (20 respondents, or 34%), blended learning (18 respondents, or 30%), project-based learning (12
respondents, or 20%), and the use of interactive lectures and seminars (10 respondents, or 16%). The results
obtained are generally correlated with the calculations of other researchers [28, 41]. Accordingly,
recommendations for further adaptation of existing pedagogical approaches for the broader use of intelligent
systems will require considering interactivity and adaptability tools, focusing on teacher training, updating
ethical aspects, establishing feedback, and conducting mandatory monitoring for students and teaching staff.

The methodology used in the study has certain limitations that need to be considered in the subsequent work
with the proposed results. The survey method contains certain reservations about the subjectivity of the answers
received. It may have been difficult for respondents to determine their level of proficiency in intelligent systems
(how high or low it is and how often they use them) and to consider the difficulties of their use (for example,
not all educational institutions have the proper infrastructure, etc.). At the same time, the answers received
generally correlate with the results of other researchers. Therefore, it can be argued that subjectivity in the
survey did not negatively affect the study results.

4, Conclusions

Therefore, integrating intelligent technologies into education is inherent in modern Ukrainian education. All
participants in the educational process are familiar with their use. Virtual assistants, including artificial
intelligence, specialized education, and automatic assessment systems, are most used. Their effectiveness is
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undisputed, so teachers and students are ready to continue using intelligent systems in the educational process.
Some prospects are related to improving teaching effectiveness, creating convenient learning personalization
trajectories, further automation of learning, and accessing and processing large amounts of information.

Some difficulties have also been identified that create problems on the way to further integration of innovative,
intelligent systems into educational environments. Among the threats identified are the lack of digital literacy,
unresolved ethical issues, digital threats (opportunities for fraud), lack of necessary infrastructure, and resistance
to change by conservative teachers. Although Ukrainian realities have their vision of the problems of using
intelligent systems in education, the primary set of these problems is stable.

The recommendations include increasing the motivational component, conducting special courses and training
for teachers and students, improving technical support, and overcoming the shortcomings of the legislative
framework. At the same time, their potential can be used primarily in gamification, blended learning, project-
based learning, and interactive lectures and seminars to develop intelligent digital systems in education further.
Therefore, further adaptation of existing pedagogical approaches for the broader use of intelligent systems will
require considering interactivity and adaptability tools, focusing on teacher training, updating ethical aspects,
establishing feedback, and conducting mandatory monitoring for students and teaching staff.

While this study provides valuable insights into the integration of intelligent systems in education, it is not
without limitations. Firstly, the survey method may include subjectivity as respondents' self-assessment of their
proficiency and frequency of using intelligent systems could vary. Additionally, the infrastructure and resources
available in different educational institutions were not uniformly accounted for, which may influence the
generalizability of the findings. To strengthen the impact of future research, it is essential to conduct longitudinal
studies that monitor the long-term effects of intelligent systems on education.
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