International Scientific Multidisciplinary Conference: Al for a Smarter Tomorrow - AI-SMART %&;
DOI: https://doi.org/10.31410/Al.SMART.2025.171

Scientific review article %)

Implementation of Al Tools and Environments
in the Learning Process

/x@.

Petya Byalmarkova' Received: November 13, 2025
Pavel Petrov’ Accepted: November 28, 2025
Published: December 11, 2025

Keywords: Abstract: This paperexplores the potential application of artificial intelligence
Al tools; (Al) tools and the capabilities of online environments to create fully functional
Learning environments; applications tailored to educational needs. It not only describes the methods
Learning experience; of use and implementation but also some of the techniques and approaches
Modern forms and methods; used in developing educational content. Online systems and integrated Al tools
Personalization; provide a comprehensive and qualitative learning process, stimulating activity
Transformation of education and enhancing learners’ interest in creating and utilizing learning resources

(with all their specificities), with the primary goal of developing and enriching
the learning experience and transferring knowledge into practical settings.
At the same time, learners ensure content quality and support the learning

Creative Commons Non . - X L
ramm Commercial CCBY-NC: This process by complementing and developing certain approaches and activities,
articleis distributed under the terms of the leading to modern forms and methods for problem-solving.
Creative Commons Attribution-NonCom- . » . . . .
mercial 4.0 License (https://creativecommons. In addition to current redlities, the integration of Al tools and functionalities
org/licenses/by-nc/4.0/) which permits into environments helps enhance personalization, automate activities, improve
non-commercial use, reproduction and ibili d .o ti Iv leadi h f .
distribution of the work without further accessibility, and optimize processes, ultimately leading to the transformation
permission. of education.

1. INTRODUCTION

ducation in the 21" century faces many challenges arising from the need to integrate innovation

and technology into the learning process. Artificial intelligence (Al) is establishing itself as a key
factor in the transformation of traditional teaching and learning methods, offering new opportunities
for personalized learning and automation of routine activities (Leh, 2022). Al is increasingly being
used to integrate interactive technological solutions that serve as a stable foundation for building and
enriching the knowledge and skills of participants in the educational process.

This study examines the role of Al in teaching and the creation of educational resources and materials
to support training and the overall learning process. The focus is on the opportunities, limitations, and
challenges associated with the use of Al both as a standalone software tool and as a complementary
element of educational platforms, to improve them and expand their functional capabilities. In this
way, these technologies become a significant and necessary component of all modern forms of educa-
tion, strengthening the role of the educational process as a leading and dominant social phenomenon.

This scientific paper examines the potential of Al tools and the possibilities of online environments
for creating fully functional applications that meet the needs of modern education. The topic is par-
ticularly relevant given the rapid development of technologies such as machine learning and the spread
of large language models. Globally, educational institutions are experimenting with integrating Al
into so-called intelligent learning platforms and virtual environments in order to increase the effec-
tiveness, accessibility, and quality of education, as well as to develop key skills and competencies.
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However, significant challenges remain — there are concerns about the confidentiality of personal
data (as most educational environments require user registration and authentication after the
pandemic), the increase in technological inequality, and the possible underestimation of the role
of the teacher.

2. DESCRIPTION

The theoretical aspects of using Al in education can be summarized as follows, according to
established and generally accepted definitions, and its use in the field of education.

However, prestigious institutions (UNESCO, IEEE, The Stanford Encyclopedia of Philosophy)
have formulated working definitions that reflect the contemporary understanding of Al

2.1. Theoretical Aspects of the Use of Al in Education

Artificial intelligence in studies of educational practices shows that the introduction of Al signifi-
cantly changes traditional teaching methods. Technology makes learning more individualized by
providing tasks and explanations tailored to the level and pace of progress of the specific learner. At
the same time, teachers can monitor and analyze progress more closely through automated reports
generated by educational platforms or use them specifically to create high-quality, interactive,
enriched content for effective and meaningful learning (Pierce & Hathaway, 2018).

According to UNESCO, AT has the potential to address some of the biggest challenges facing edu-
cation by improving teaching methods and learning practices and accelerating the achievement of
international education goals (UNESCO, 2019). It appears to have significant potential to address
the main challenges facing education today. Al-related technologies can stimulate innovation in
teaching and learning methods and accelerate progress towards achieving some of the Sustainable
Development Goals (SDG 4) (United Nations, 2015; Farahani & Ghasemi, 2024).

At the same time, the dynamic development of this type of technology brings with it a number of
risks and challenges that are not yet fully covered by regulations and political debates.

UNESCO actively supports Member States’ efforts to harness the potential of Al in education and
emphasizes the need to uphold the principles of equality and inclusion when applying new technol-
ogies in the classroom and, increasingly, in independent learning. The organization adheres to an
approach in which people and their needs remain central to any technological solution. Particular
attention should be paid to ensuring that Al does not exacerbate existing inequalities in access to
education, scientific information, and cultural content. Again, according to UNESCO, the concept
of “Al for all” means that every person, regardless of location or social status, should have the oppor-
tunity to enjoy the benefits of the technological era. The framework contains and publishes certain
norms and rules, the objectives of which are mainly related to facilitating informed decision-making
by building a common understanding of how Al can be effectively used in education and what new
skills are needed in the context of contemporary development. In addition, competency frameworks
for learners and educators are being developed to help analyze the opportunities and risks associated
with the use of Al (Weiner & Lake, 2025). This creates the conditions for teachers and learners to
be better prepared for the challenges associated with the digitization of education.

Modern education in various fields uses a whole range of Al-assisted technologies (Roll & Wylie,
2016). In addition, many educational platforms offer opportunities for automated analysis of
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learning outcomes. Teachers can obtain summary information about which questions proved most
challenging for learners and which topics were not well understood or mastered.

Despite the descriptions and comparisons presented, automation also has its limitations. The
algorithms used in such systems must be carefully trained and tested to ensure objectivity in
assessment. One of the risks is that certain styles of writing or argumentation may be incorrectly
assessed. Because of these risks, most modern automated assessment systems are used as auxiliary
tools in the educational process, while the final assessment remains “in the hands” of the teacher.

Adaptive learning platforms provide conditions in which each learner progresses according to
their own abilities and learning pace, thus avoiding the risk of difficulties associated with an
inappropriate group learning speed. Chatbots and virtual assistants contribute to increasing the
interactivity of the learning process by enabling learners to receive answers to their questions
immediately, at any time, and in a form of dialogue that is convenient for them.

For their part, automated assessment systems bring objectivity and efficiency to the assessment
process, while also serving as a training tool that aids in the assimilation of educational content.

The implementation of Al in education offers many practical benefits:

*  Personalized learning. One of the most significant contributions of Al to education is its
ability to personalize the learning process on a large scale. While it is challenging for a
teacher to accommodate the individual learning style, current level of knowledge, and pace
of progress of each student in the classroom, a well-designed Al-based system can perform
this task consistently and effectively. This approach is particularly important for maintaining
engagement and motivation in the learning process. An additional advantage of personalized
learning (Leh, 2022) through Al is the ability to adapt the format of the learning content to
the preferences and cognitive styles of each learner.

*  Automation of routine tasks and activities. Among the main opportunities that Al offers
for the field of education are related to the automation of routine and time-consuming tasks
that do not usually contribute significantly to the quality of education but engage significant
human resources. Activities such as checking tests, grading homework and independent
assignments, keeping attendance records, or administering results can be taken over by Al
systems. This leads to increased efficiency in the educational process and frees up time for
activities with higher pedagogical value, such as individual work with learners of different
age groups, planning engaging lessons, methodological improvement, and developing new
educational materials. Automation also benefits learners.

The AT’s ability to automatically generate content allows for the creation of on-demand learning
materials - it becomes possible to create multiple versions of tests or additional exercises tailored
to the level of different learners without the need to manually develop each task. The integration
of Al into the administrative and technical aspects of the educational process creates opportuni-
ties for more efficient allocation of time and effort. Routine activities are automated, and human
resources can be directed towards activities with high pedagogical value that directly affect the
quality of education.

. Gamification and increased engagement. Al plays a significant role in increasing student
engagement by facilitating the integration of game elements (gamification) and interactivity
into the learning process. This approach is particularly effective when working with younger
learners or when teaching subjects that are traditionally perceived as difficult or of low inter-
est. Educational games and interactive exercises enriched by Al technologies help to retain
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attention, increase motivation, and transform learning into a positive and emotionally engaging
experience. With the help of Al, learning environments can be both adaptive and dynamic.
Content generation models expand the possibilities for creating personalized and meaningful
learning scenarios in real time. Instead of all students working on the same type of tasks with
abstract content, Al can generate unique, context-specific challenges tailored to the learner’s
interests. The integration of game mechanics such as challenges, rewards, and real-time pro-
gress tracking makes the learning process more natural and less perceived as a chore.
Accessibility and inclusion. Al has significant potential to increase accessibility and inclu-
sion in mathematics and computer science education. This is particularly true for learners
with special educational needs, language barriers, or socio-economic difficulties. Through
Al-based assistive technologies such as speech-to-text, text-to-speech, automatic translation,
and intelligent subtitling, the learning environment can be adapted to the individual needs
of each learner, regardless of their functional or social status (IEEE Computer Society, n.d.).
Monitoring progress and improvement data. Al provides the ability to process and analyse
large volumes of data related to student achievement and behaviour -information that would
be extremely difficult for a teacher to track and interpret manually. Through real-time anal-
ysis systems, the teacher can have visualised information (information board) reflecting the
progress of a group, an entire class, or a specific group of learners. These types of analytical
educational tools or environments support informed pedagogical decision-making. The use
of Al-based analytical tools contributes to more flexible and targeted learning management.
The data-driven approach creates conditions for a more accurate understanding of learners’
needs and for making decisions that improve the quality of the educational process in line
with current trends in educational policy and practice.

Despite its many benefits, the integration of Al into education is not without challenges and
limitations, which can be summarized in several key areas:
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Technical challenges - among the main challenges to the effective implementation of artificial
intelligence (AI) in education is the need for adequate technological infrastructure. The lack
of basic components such as material and technical resources (devices), cyber security guar-
antees, and system maintenance significantly limits the ability of even the most innovative
technologies to be successfully integrated into the learning process. Inadequate infrastructure
not only hinders equal access to digital resources, but also exacerbates existing educational
inequalities between different organizations and regions.

High costs - the introduction of new technologies in the educational environment invariably
raises the question of their financial sustainability and compatibility with the budgetary
capabilities of educational institutions and organizations. Artificial intelligence is no excep-
tion. Many modern Al-based platforms are paid products that require payment in the form
of license fees, subscription plans, or other types of paid access. Even when free versions
or open source solutions are available, there are often limitations in terms of functionality,
number of users, or lack of sustainable technical support.

Lack of trained personnel - Even with technological resources in place, including devices,
specialized software, and reliable internet connectivity, the human factor remains crucial
to the successful implementation of innovations in the educational process. Al should not
be excluded from this rule and the associated conditions. In order to use its capabilities
effectively, teachers need to have both solid technical skills and methodological training to
integrate Al solutions into teaching. At present, a significant proportion of active teachers
do not have the necessary knowledge and practical experience in this area, but there is a
considerable desire on their part for further training, personal development, and mastery of
new technologies.
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International experience shows that when teaching staff are actively involved in the process of
introducing Al technologies, the level of acceptance of innovation increases significantly, and
learners become active advocates.

Along with technical, financial, and organizational challenges, the introduction of Al in education
raises a number of ethical questions that require in-depth analysis and a responsible approach.
The education system works mainly with learners of different ages, some of whom belong to a
distinct social group characterised by increased vulnerability, for which society bears a special
moral and legal responsibility.

Due to this specificity, the application of Al technologies in an educational environment cannot be
viewed solely through the prism of efficiency, innovation, or technological progress. Any initiative
to implement such tools should comply with strict ethical standards and applicable regulatory
requirements that guarantee the protection of personal data, transparency in the functioning of
algorithmic models, fairness in assessment, and the prevention of discriminatory practices.

The ethical legitimacy of Al solutions in education requires not only technological and pedagog-
ical justification, but also moral justification. The rights, interests, and well-being of learners
should be at the heart of every educational process. Al should be used as a tool that supports their
development without compromising their autonomy, dignity, or equality.

2.2. Applications of Al in Environments and as Tools in the Learning Process
2.2.1. Applications of Artificial Intelligence (Al) as a Tool

Often in education today, many Al applications can be found in the form of a tool, supplemented or
integrated into a platform or online software environment. In some cases, these options are presented
as additional fields and groups of tools, in others as a separate functional category or buttons, and
last but not least as complementary functionality of the environment - at the user’s discretion.

These tools serve as add-ons to the functionality of the system and are therefore the preferred
tools for use by different user groups and roles, aimed at meeting different educational needs and
requirements.

Some common characteristics and functional features of the respective tools can be distinguished:

»  Interactivity - they make sure there’s two-way communication between the system and the
user (the teacher and the student, and sometimes the roles aren’t so clear-cut).

*  Adaptability - they adapt the content and difficulty to the individual needs of each user, and
in some specific cases, they can be adapted to other additional needs.

*  Automation - perform routine tasks such as assessment, error checking, material generation,
and provide a wide range of necessary activities.

*  Data integration - use large databases for analysis of results and forecasts.

. Multimodality - support text, audio, video, and high-quality visualizations for richer learning.

*  Accessibility - work on different devices (mobile, desktop, cloud platforms), or are adaptable
to such, as they are not limited.

The functional features can be summarized and analysed in the following basic form:
*  Aimed at personalized learning - these can range from algorithms for analysing progress, to
recommendations and support/guidance for next steps, to those aimed at predicting possible
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gaps in knowledge and difficulties. Essentially, these are intelligent training systems that
are adaptive platforms that adjust to the level and learning style of the trainees.

. Strengthening automated assessment - by integrating NLP (Natural Language Processing) capa-
bilities when checking text answers, strengthening forms of code and task analysis, reporting and
detecting plagiarism and/or borrowing from other authors and creators of content and resources.

. Separate functionalities for content generation —with the aim and idea of enhancing interac-
tivity and interaction with digital content by creating tests, flashcards, simulations, automatic
translation and adaptation of materials, implementation of high-quality visualizations and
interactive elements or entire fragments.

. Presence and implementation of interactive assistants and real-time feedback - to complement
and complete the learning process, such as chatbots for questions and explanations, voice
assistants for learners with special needs, use of virtual simulations for practical training,
as well as tools for analyzing learners’ actions and providing the necessary guidance in
pursuing and achieving their learning goals.

Automated
Assessment

Personaliized
Learning

Content Interactive
Generation Assistants
& Feedback

Figure 1. Artificial Intelligence (AI) in education

Source: Own research

2.2. Implementation of Al in Software Solutions
and Environments with Priority Use in Education

In this part of the description, some basic categories and classifications can be formed, based on the

platform solutions themselves and the built-in capabilities separated by basic principles, such as:

*  Forms and methods of access/accessibility. In many cases, accessibility is not limited by
current educational standards and dependencies. It is mainly implemented through web-based
platforms - via a browser (e.g., Coursera, Khan Academy, Duolingo), with the advantage
that no installation is required and it works on different devices. Mobile applications (for
Android/iOS applications, examples include Socratic, Quizlet, Duolingo Max) are options
for using such systems and activating their functional and mediating environment, and their
main positive feature is the convenience of learning on the go. The form of access, such as
desktop applications, is also important for certain user groups and their needs. An example
of this is software solutions for Windows/Mac (e.g., Jasper for content creation). Advantages
can be seen in integration with professional tools.

Cloud environments representing SaaS solutions (e.g., Century Tech, Classroom Copilot) can also
be modern solutions offering ease of use. Their positive impact can be seen in active automatic
updates and broad scalability.

The last category in terms of accessibility is integration into LMS (Learning Management Systems),
which involves embedding Al modules into the platform structure (as in Moodle, Canvas, and others).
The main advantage is found in the centralized management of the learning process.
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Web-based platforms Mobile applications
Access via browser . Android, i0S

Cloud environments Desktop applications
Saas$ solutions Windows, Mac

Figure 2. Access to software solutions with AT for learning
Source: Own research

The methods of access are also diverse, taking into account the dynamics of development and

circumstances, and can be:

*  Account registration — via email or social networks.

. Subscription plans — free versions with limited features, premium options for full access.

*  APlintegration—for developers, institutions, and organizations that want to add Al functionality.

*  SSO (Single Sign-On) — for schools and universities, integrated with their systems.

. Opportunities for interaction. The following structured levels can be identified and sum-
marized as possibilities in this classification:

1) Interaction between user and system (chatbots and virtual assistants that answer questions,
provide explanations, offer resources; voice commands - suitable for learners with special
needs or mobile learning; interactive simulations for practical training through virtual
laboratories or role-playing scenarios).

2) Interaction between participants in the learning process (real-time collaboration, with Al
supporting group projects through automatic task distribution; participation in forums
and discussion spaces with Al moderation - Al monitors relevance and offers additional
content and materials; Peer-to-peer learning with Al analysis - Al evaluates the quality
of feedback between learners).

3) Interaction with learning content (completion of adaptive tests and exercises - Al changes
the difficulty according to progress; use of personalized recommendations - Al suggests
next topics or resources; automatic generation of learning content and resources - Al creates
flashcards, visualizations, explanations, and other interactive applications to complete
the learning content and resources).

4) Interaction with the trainer/teacher (analytical panels are created - Al provides statistics
on the progress of trainees; automated assessment - Al checks tests and assignments, stud-
ies, and summarizes essays, provides feedback; ability to create lesson plans - Al offers
structures, materials, and elements suitable for different types of lessons, from different
fields and with diverse thematic content).

*  Active functionality and integration. Some of the descriptions of these categories and char-
acteristics can be found in the previous descriptions, but basically, this can be summarized
as follows and included in this part of the development:

1) Active functionality. Similar characteristics can be found in active work in environments/
platforms, as well as in continuous interaction with built-in Al tools. This can mainly
be found in adaptive learning (Al analyzes progress and offers personalized tasks), in
automated assessment processes (checking tests, assignments, essays, and others, includ-
ing code through NLP and algorithms); content generation (creation of tests, flashcards,
visualizations, content, and resources); use of interactive assistants (chatbots and voice
assistants for explanations and feedback); and, last but not least, the creation of analytical
dashboards (for statistics on student progress and recommendations for teachers).
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2) Integration. The integration of Al-based learning platforms is achieved through LMS
modules (e.g., Moodle, Canvas), APIs, and SDKs for adding additional functionalities,
cloud services (SaaS) for centralized management and updates, SSO for easy access
by learners, trainers, units, and institutions, as well as connection (dynamic with rapid
integration and/or cross-platform connectivity) to external resources such as databases,
libraries, and video platforms.

Examples can be found in platform technology solutions such as:
. Khan Academy + GPT — personalized assistance;

. Duolingo Max — explanation of errors and simulations;

. Classroom Copilot — creation of plans and materials;

. Coursera Al Tutor — personalized recommendations;

. Socratic by Google — help with solving problems;

. Quizlet Al — automatic test generation;

. Century Tech — adaptive learning;

. Jasper — creation of educational content, and many others.

To wrap up this section, we can say that Al gives learners a new kind of learning tool. They encour-
age more active and independent learning by enabling each learner to receive individual support
exactly when they need it—whether in the form of guidance on the next step or verification and
assurance that the actions and directions taken are correct and appropriate. However, this constant
availability of an “assistant” in the form of Al also comes with the responsibility for learners to
learn information literacy and critical thinking: to understand the limitations of an Al tool, to be
able to assess the reliability of the information received, and to use what they see as a means to
deepen their knowledge, rather than as a substitute for their own effort, thinking, and knowledge.

From the teacher’s perspective, Al is establishing itself as a valuable assistant, facilitating a number
of routine and time-consuming tasks, lesson planning, creating teaching materials, checking and
assessing. Through generative models, teachers can quickly obtain ideas and resources, gener-
ate a variety of tasks and examples tailored to the needs of the respective group or community.
Automated assessment tools increase the efficiency and fairness of knowledge testing, while
providing valuable data on learners’ gaps. Interactive learning and feedback platforms make
it possible to continuously track progress in real time and adapt the course of the lesson to the
current state of the group. Al has a particularly significant impact (Popenici & Kerr, 2017) on
the personalization of learning, something that until recently was difficult to achieve within the
group learning process. With the help of algorithms, the teacher can identify individual needs and
adjust the pace, difficulty, and approach so that each learner receives optimal support. The data
and analyses provided by Al systems lead to more informed pedagogical decisions and targeted
support where it is most needed.

3. CONCLUSION

Artificial intelligence (AI) is one of the fastest-growing areas of modern science and technology,
changing the way we live, learn, and work. It is not just a technological innovation, but a strategic
tool for shaping the future of education, transforming the learning process into a more personal-
ized, adaptive, and data-driven experience.

While the benefits are numerous, integrating Al into educational practice also poses a number
of challenges. Among them is the need to improve the digital competence of both teachers and
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learners - not only in terms of technical skills for working with tools, but also in terms of the ability
to critically evaluate the results generated.

The study confirms that Al offers significant opportunities for personalized, flexible, and inter-
active learning, while transforming the role of the teacher and the educational process itself. The
most significant benefits are seen in the adaptation to the individual needs of learners, the auto-
mation of routine activities, and the enrichment of learning content. However, challenges remain
related to technological infrastructure, high implementation costs, ethical aspects, and the need
for adequate training of teaching staff.

In conclusion, AT has the potential to transform modern education, provided that its application
is integrated in a responsible, informed, and human-centered manner. This requires technologi-
cal readiness, pedagogical vision, political will, and active engagement of all participants in the
educational process. In Al, education faces not only a challenge but also a unique opportunity for
sustainable innovation and development.
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