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Abstract. The growing complexity of educational demands and the expansion of digital learning environments have
underscored the need for intelligent automation in teaching and assessment processes. Traditional educational platforms
often lack adaptability, resulting in limited personalization and increased workload for educators. The integration of
artificial intelligence (Al) into learning systems presents a promising avenue for addressing these challenges by enhancing
scalability, efficiency, and individualized instruction. This study aimed to improve the quality and efficiency of the
educational process by developing and implementing an Al-powered automated system for generating, verifying, and
analyzing educational control tasks. The system was designed to support personalized learning, streamline assessment,
and reduce the burden of routine academic activities. The proposed solution is built on a modular architecture using
contemporary web technologies (React, Next.js, Firebase) in combination with the GPT model API. The system includes
modules for test generation, automated answer checking, a conversational Al assistant, performance analytics, and
real-time feedback. Document processing capabilities (DOCX, PDF) and seamless integration with Google Forms are
also incorporated. The system’s performance was evaluated based on assessment accuracy, time savings, and usability.
Implementation results indicate high effectiveness of the system in real educational scenarios. The automated evaluation
module achieved an accuracy rate of 80-96 %, closely aligning with manual grading benchmarks. Additionally, the time
required to prepare instructional content and assessments was reduced by 60-80 %. The user interface enabled intuitive
access to system functionalities, and the adaptive features provided a personalized experience for students of varying
proficiency levels. The developed system demonstrates significant potential for transforming educational practices
through Al integration. It enhances personalization, reduces educator workload, and improves the consistency and
objectivity of assessments. Future research will focus on expanding system functionality, including support for multimodal
learning and large-scale institutional deployment.

Keywords: learning automation, educational technologies, adaptive learning, automated assessment.

Introduction. The integration of artificial intel-
ligence (Al) into educational systems has evolved
significantly over the past few decades. In the early
stages of Al development, educational programs
were limited to programmed learning and basic
computer training. As computing power increased,
more sophisticated Al programs began to emerge,
including intelligent learning systems that adapt
to individual student needs. Such systems paved
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the way for the introduction of personalized lear-
ning, which is now a distinctive feature of modern
educational technologies [1].

The emergence of massive open online cour-
ses (MOOCs) in the early 2010s marked a signifi-
cant change in the educational landscape. Studies
show that interaction with the instructor in MOOCs
can have a significant impact on student reten-
tion and performance [2; 3]. This period also saw
a growing perception of Al as a useful tool rather
than a threat to traditional teacher roles. Early
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work on integrating Al in education emphasized
the need for Al literacy and the redefinition of the
teacher’s role; such discussions have become sig-
nificantly more nuanced, addressing both techni-
cal and pedagogical challenges [4]. Alongside these
shifts, studies have begun to investigate not only
the mechanisms by which Al systems support per-
sonalized learning but also the ethical and prac-
tical implications of replacing or supplementing
human teachers with intelligent tools [5].

Many educational institutions have begun to in-
vest in training programs to equip teachers with
the necessary skills to effectively integrate Al into
their teaching practices. This shift reflects a broa-
der recognition of Al not just as a technological
tool, but as an opportunity to improve education-
al outcomes and scale effective teaching practices
across a variety of learning environments. As edu-
cational institutions address these challenges,
there are ongoing efforts to ensure the ethical and
effective use of Al in education, balancing techno-
logical advances with the need for human over-
sight and guidance [6; 7].

The aim of this study was to improve the effec-
tiveness of teaching and the quality of the educa-
tional process through the creation and implemen-
tation of an automated system for forming control
tasks that is integrated into the educational pro-
cess. By optimizing grading processes and provid-
ing real-time feedback, Al systems allow teachers
to spend more time directly interacting with and
supporting students [8]. This feature is especially
useful in large classes where individual attention
can be limited. In addition, automated feedback
mechanisms help students better understand their
performance and areas for improvement.

Analysis of recent studies and publications. Tra-
ditional platforms (Moodle, Google Classroom, etc.),
despite their effectiveness in managing learning
materials, do not provide a sufficient level of adapt-
ability and individualization [9]. There is a need
to develop innovative solutions that can automati-
cally generate tasks, check answers, and analyze re-
sults based on the characteristics of each student.
The implementation of LMS platforms and EdTech
services (Blackboard [10], Canvas [11], Edmodo [12])
is widely discussed in the scientific literature. The
latest publications focus on the use of Al for edu-
cational purposes: in particular, personalization
of learning [13], automatic task evaluation [14], and
generation of educational content [15]. However,

most solutions are still experimental or do not cover
the full cycle of the learning process. This creates
space for the development of complex systems with
deep Al integration.

Al-powered adaptive learning systems [16] use
machine learning algorithms to personalize educa-
tion by tracking student performance and adjusting
content in real time. These systems have evolved
from basic experiments to sophisticated platforms
that consider learning styles, cognitive abilities, and
emotional states. They include intelligent tutoring
systems, educational games, and recommendation
engines that enhance engagement through inter-
active feedback and gamification. Using tech-
niques like decision trees and deep learning, these
systems analyze student data to optimize learning
sequences and provide immediate feedback, resul-
ting in improved academic outcomes compared
to traditional instruction methods.

Intelligent Tutoring Systems (ITS) have received
considerable academic attention due to their ability
to simulate one-on-one tutoring experiences. These
systems integrate Al to monitor learner performance,
provide instant feedback, and adjust the difficulty
of tasks to suit individual needs [5]. Al assessment
tools [17] reduce educator workload by automating
grading and feedback while using natural language
processing to evaluate open-ended responses and
higher-order thinking skills. These systems have
evolved beyond simple numerical scoring to provide
qualitative feedback that promotes deeper under-
standing, with advanced platforms now analyzing
multimodal inputs (text, visual, interactive elements)
to assess complex subjects that traditional methods
cannot adequately evaluate.

Educational robotics [4] integrates physically em-
bodied Al teaching agents that combine online and
face-to-face learning through natural interactions.
These robots use computer vision, speech recogni-
tion, and tactile feedback to create interactive lear-
ning environments. Research shows that effective
educational robots need advanced Al capabilities
and quality teaching materials to integrate smooth-
ly into existing curricula, serving as a bridge between
traditional and technology-enhanced education
systems.

Al-powered virtual teaching assistants [18]
provide 24/7 student support through natural lan-
guage processing and machine learning, offering
tutoring, Q&A, and translation services that enable
scalable personalized education in large online
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courses. These systems create immersive learning

environments with virtual labs and simulations

while using real-time analytics to monitor student
progress, identify at-risk learners, and support
timely educational interventions.

Artificial intelligence has become a catalyst
for change in educational technology, offering
functionalities such as adaptive learning, natural
language processing (NLP), automated content
generation, and predictive analytics. Platforms
like Squirrel Al (China) [19], Knewton (USA) [20],
and Content Technologies Inc. have demonstrated
the potential of Al to transform learning persona-
lization. In Ukraine, pilot integrations of Al-based
systems have been observed in virtual university
assistants and automated feedback tools deve-
loped by EdTech startups and university research
labs.

Al-Enhanced Educational Systems can be classi-
fied into the following categories:

e Instructional Support Systems: Al tutors, chat-
bots, and digital assistants (e.g., Duolingo’s
GPT-based tutor);

e Assessment and Evaluation Systems: automated
grading tools (e. g., Gradescope);

e Personalized Content Delivery Systems: adaptive
learning platforms (e. g., Smart Sparrow);

e Administrative Al Tools: for timetabling, student
tracking, or dropout prediction (e.g., Coursera
analytics);

e Predictive and Diagnostic Systems: for identifying
at-risk learners or providing individualized lear-
ning paths.

In Ukraine, examples include Prometheus [21] in-
tegrating adaptive elements in MOOC platforms, and
Al-based tools developed at National Technical Uni-
versity of Ukraine “Igor Sikorsky Kyiv Polytechnic In-
stitute” to assist in academic performance tracking.

Research Aim. The development of the auto-
mated learning system was based on a modular
architecture that supports integration, scalabi-
lity, and further expansion. The system is desig-
ned as a web platform combining frontend and
backend layers with cloud-based data storage
and Al services. The main objective was to build
an intelligent environment for the automat-
ed generation, validation, and analysis of edu-
cational tasks.

The theoretical backgrounds. Based on the
research, the proposed model includes:

1. Input Layer: student data (performance,
behavior, preferences), curriculum materials.

2. Al Engine: GPT-based NLP core, machine lear-
ning classifiers, adaptive content modules.

3. Interface Layer: educator dashboard, student
chatbot, analytics panel.

4. Output Layer: individualized assignments,
formative assessments, feedback, and learning
recommendations.

The model is designed as a cloud-based, modu-
lar system allowing integration with existing digital
environments and ensuring data security through
Firebase and role-based access control.

Recommendations for Implementation in Ukraine:

1. Institutional Strategy: Encourage national-
level policies for Al in education and create regula-
tory frameworks for data ethics and privacy.

2. Infrastructure Support: Invest in digital infra-
structure and provide access to cloud computing
for educational institutions.

3. Educator Training: Conduct workshops
on Al literacy and the pedagogical use of auto-
mated tools.

4. Pilot Projects: Deploy Al systems in selected
universities and schools for phased integration and
feedback collection.

Table 1

SWOT Analysis of Al Integration in Education

Strengths

Weaknesses

e Increased personalization

e Time-saving for educators

¢ Real-time feedback and analytics
¢ Scalability of content delivery

e Limited explainability of decisions

e Dependence on data quality

e Ethical concerns regarding bias

e Requires digital literacy and infrastructure

Opportunities

Threats

* National digital education reform
¢ Integration with LMS and open data
e Support for remote learning and inclusivity

e Resistance to change from educators
¢ Risk of data breaches or misuse
e Dependence on external Al APIs
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5. Localization: Ensure Ukrainian language sup-
port and cultural adaptation of Al models.

The integration of Al into education, if done
methodically, can lead to scalable, personalized,
and inclusive learning systems. The proposed sy-
stem demonstrates how GPT-powered models,
when embedded into adaptive educational work-
flows, can enhance teacher productivity and stu-
dent engagement, while remaining adaptable
to Ukrainian educational realities.

The developed system is based on a modular
architecture that includes an Al chatbot, a modu-
le for assignment review, a test generator, and
an interface for the teacher and student. The Al core
is based on the GPT model API, which performs text
analysis and generation, as well as natural language
processing (NLP). The automated learning support
system consists of several main modules:

1. Text processing module:
¢ analysis of text documents (PDF, DOCX);

e extracting key concepts to create test questions;
e creation of training materials using Al.

2. Test generation module:

e automatic generation of questions based on
training documents;

e use of different types of test questions (open-
ended questions, multiple choice, matching).

3. Answer checking module:

e analyzing students’ answers and determining
their correctness;

¢ highlighting typical mistakes and providing
recommendations for improvement.

4. Module for saving results and analytics:

e recording student achievements in the database;
e creation of analytical reports on academic
performance.

The developed architecture (Fig. 1) provides for
the presence of separate functional components
that exchange data using unified interfaces (APIs).
This approach contributes to the high flexibility
and extensibility of the system, providing the abili-
ty to seamlessly add new functional elements
or integrate with external services. To create an
automated learning support system, it is necessary
to carefully select modern and effective develop-
ment tools that will provide optimal functionality
and high performance. Table 2 shows the selected
technology stack and the reasoning behind these
choices.

The results and discussion. The system (Fig. 1)
isimplemented based on a modular approach, with
the main file structure located in the/app directo-
ry (Fig. 2), where separate pages (Fig. 3) and inter-
face elements responsible for chat functionality,
automatic task checking, and test material creation
are organized.

The chat module allows users to choose dif-
ferent versions of artificial intelligence, enabling
them to receive responses tailored to their indi-
vidual needs. In the Chatlnput and ModelSelec-

Administration

and
management

| CLIENT WEB APP |

Alchatbot —,

Checking
S| sesigriments I . Saving a:d exporting )
by material an

Test oY,
generation

Fig. 1. System architecture
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Table 2
Technologies selected

Technology Purpose Benefits of using
Figma Design and prototyping Real-time collaboration and commenting
WebStorm Development environment Tools for productive development and integration with Git
React Interface creation Dynamic components, high performance
Next.js Server rendering SEO optimization, fast page generation
Firebase Authentication and data storage |Real time, easy integration
OpenAl API Al integration Extension of system functions
Framer Motion Animations Smooth transitions, improved UX
Mammoth.js Text extraction from Word files | Automatic conversion to text format
PDF-Parse Working with PDF Extending support for documents

tion components, users can select the model that
best suits their tasks and the complexity of their
queries, such as gpt-3.5-turbo or other available
models. This option provides chat adaptability,
allowing a choice between faster models for simple
answers and more complex ones that generate
in-depth answers.

Another useful feature is the ability to save chat
history, implemented through the Chat. The history

v [ Al-education C:\Users\wert1\OneDrive\[doxy
> I .next
> B=% .vscode
v [ app
> BR chat
> B checkTask
> BB createTest
> head.tsx
 layout.tsx
i page.tsx
> B assets
v [ components
> @B Buttons
@8 ChatComponents
™ MarkDown
O Providers
B SideBarComponents
B TaskComponents
@8 TestComponents
> Login.tsx
v [ firebase
firebase.ts
I firebaseAdmin.ts

v V V VvV Vv Vv

Fig. 2. General project structure

is stored for each user in the Firestore database,
where each chat session is automatically created
as a separate collection of messages. This allows
users to return to their previous conversations
and continue studying the material with context.
Thanks to this, students can easily refer to past
conversations for review and better retention
of knowledge.

For convenience, Markdown formatting was
used to display chat responses. This allows infor-
mation to be presented in an understandable for-
mat that can include elements such as codes, lists,
headings, and other text blocks. This approach pro-
motes a more structured presentation of complex
responses and improves readability.

The module for checking assignments based
on uploaded materials is designed to significantly
simplify the process of evaluating student respon-
ses. Using artificial intelligence and automation,
this module allows teachers to quickly upload stu-
dent responses and receive an assessment of the
results based on pre-provided templates of correct
answers. This approach facilitates the checking
of even large volumes of assignments, saving time
and ensuring objectivity in assessment.

This system provides teachers with a tool for
automatic answer checking by analyzing the content
of uploaded files and comparing it with samples
of correct answers.

The module processes files in PDF and Word for-
mats, making it convenient for working with typi-
cal educational materials (Fig. 3). Thanks to inte-
gration with Firebase and OpenAl, the system
allows teachers to easily upload, store, and process
information, creating an effective assessment pro-
cess for educational institutions and educational
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CHECK TASK WITH Al

o—0 00
Step 2: Upload Correct Answer File

Upload a single file that contains the correct answers for comparison.

CHECK TASK WITH Al

Step 3: Check Answers with Al

Send all uploaded files to the Al to verify the answers.

CHECK TASK WITH Al

Step 4: Download Results

Download the result file in PDF or Word format. After downloading, you may
start over.

< Start Over B Download Result

Fig. 3. Other steps in the module: uploading correct answers, Al checking, uploading results

platforms. The results are presented in a table
with summary scores, which facilitates further use
and storage of information (Fig. 4). The document
in Word format is convenient to store for archiving,
send to students, or include in reports.

The automatic test generation module is desig-
ned to help teachers quickly create tests based
on teaching materials. Instead of spending time
manually preparing test questions, the system
allows you to upload materials from which Al auto-
matically generates relevant questions.

This ensures that the tests closely correspond
to the topics studied by students, contributing
to a more accurate assessment of knowledge. Using
this module allows teachers to focus on the metho-
dological part of the process while the system

automatically generates tests, significantly reducing
the time and effort required for preparation.

The test creation process begins with uploading
training materials, which can be in PDF or Word
formats (Fig. 5). The SelectFilelnput component
allows the user to select a file for uploading, from
which the text is extracted using the upload.ts func-
tion described earlier. After that, the teacher sets
the number of questions needed using the Coun-
ter component, which helps to adjust the test
length to fit the learning goals. Next, the teacher
clicks GenerateTest, which runs the generateQuiz.ts
request, and the Al processes the text, generating
test questions that match the content of the lear-
ning material. There is a Delete button to reset
the form.

Students Results

name questionl question2 question3 total

Anna Incorrect. The answer should be 6x"2 - 7x - 20. Incorrect. The answer should be x| Correct 33%

Jhon Correct Correct Correct 100%

Tom | Incorrect. The correct answer is 6x*2 - 7x - 20, not 6x"2 Correct Incorrect, The correct answer is (x - S)(x - 4), not (x - | 33%
-T7x +20. 5)x+4).

Fig. 4. Table of results of checking student files with Al
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CREATE TEST WITH Al

B Nexwun 1.ppt Umitauiiine mogeniosann.docx

Note: PDF or Word

ion createQuizFromJSON()

© Questions: [ <] Generate Test

Note: Select question count for test  Note: Seiect file first

Instructions:

* Create a new Google Form

MTaHb, seubupawyn npasunbHy sBipgnosiaes abo

»ave and run the script

e will add

tions to the form

Fig. 5. Test generated using Al

The created test is exported in JSON format,
which makes it compatible with Google Forms. Using
the generateQuiz.ts function, the system generates
a JSON format that includes all questions and answer
options. The createQuizTemplate.ts utility takes this
data and inserts it into a template that you simply
need to copy into Google Forms, returning the re-
sulting version shown in Fig. 5. This greatly facilitates
the integration of the test with Google Forms, allow-
ing teachers to quickly set up new tests and ensure
that they correspond to the material studied. To fur-
ther automate the test creation process, the Automa-
teTutorial component provides instructions for set-
ting up Google Apps Script using a slightly different
template shown in Fig. 6.

The user can save a link to their script in Fire-
base by entering it in the appropriate input (Fig. 6).

Once the link is added, the AutomateUpload
component automatically uploads the JSON
to Google Forms, converting it into a test form.
The AutomateSetting component allows you
to enable or disable this tutorial for conve-
nience of settings, giving teachers full control
over automated integration with Google Forms
and freeing them from the need to manually
configure forms.

Data processing time shows how quickly the sy-
stem can perform operations such as loading, pro-
cessing files, and generating results. Data for this
metric can be obtained by measuring the duration
of various operations in the system. For exam-
ple, below is a table with execution time data for
three basic system functions: test generation, task
evaluation, and file loading.

Table 3
Data processing time in the developed system
Operation Min. procseescsing time, Average pn;);:(cessing time, Max. procszscsing time,
Uploading 1 file 1.5 2 33
Uploading 10 files 3 5 7.1
Generating a test based on 1 file 7.3 10.5 15.0
Evaluating tasks for 1 file 35 4.6 6.9
Evaluating tasks for 10 files 7.2 8.8 12.5
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<] Upload automate |

Note: need additional settings

13 Setting automate upload

Note: press to see/hide tutorial

Create automated uploading test:

1. Go to Google Apps Script and create new Project.

2, Paste t

his code:

1 function doPost(e) {
2 const jsonData = JSON.parse(e.postData.contents);
3 const form = FormApp.create(jsonData.title || "New form");
4 form.setDescription(jsonData.description || “Automate created form");
5}
6  jsonData.questions.forEach((q) => {
7 let item;
8 if (q.type === "multipleChoice") {
9 item = form.addMultipleChoiceItem();
10 item.setTitle(q.question);
11 item.setChoices(q.options.map((opt) => item.createChoice(opt)));
12 item.setRequired(true);
13 } else if (q.type === "shortAnswer") {
14 item = form.addTextItem();
15 item.setTitle(q.question);
16 item.setRequired(true);
17 }
18 });
19

20 return ContentService.createTextOutput( Form created! URL: ${form.getEditUrl()}");

21 }

3, Deploy the Script as a Web application:

e From the Menu, select Deploy > Deploy as Web Application.

o Specify Run as: Me and Access: Anyone with the link (so that requests from your site can access the script).

o Save the URL of the deployed application - it will be used to send data from the client.

Paste link here...

‘ ¥ Savelink

Fig. 6. Instructions for setting up automatic uploading

Accuracy of assessment is an indicator that
determines the number of correct answers cor-
rectly identified by the system compared to man-
ual assessment. To assess accuracy, a comparative
analysis of the results calculated by the system and
the control data can be performed. An example
of accuracy data is shown in Table 4.

The accuracy of the assessment in the exam-
ples given ranges from 70 % to 100 %, which gene-
rally indicates a high level of consistency between
the system’s assessments and manual verification.
However, the accuracy of the results can be influ-
enced by factors such as the complexity of the sub-
ject, the format of the questions (open or closed),

Table 4
Assessment accuracy in the developed system
Test file Number of questions anszisrzef gcgtr;:r::pts) Accuracy of assessment, %
English test 15 14-15 94 %
Ukrainian test 20 18-19 93%
Grade 4 mathematics test 15 15 100 %
Grade 9 mathematics test 15 13-15 95 %
Advanced mathematics test 10 7-8 70-80 %
Programming test 10 8-9 80-90 %
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Comparison of the average time spent on test creation

Table 5

Test tvpe Number Time to create manually, Time to create automatically, Time savings,
yp of questions min min %
Small 15 30 5 83 %
Medium 30 60 10 83 %
Large 50 90 15 83 %

the quality of the uploaded materials, and the sy-
stem’s ability to correctly recognize specific terms
and answer structures.

Manually creating test assignments and che-
cking students’ work can be time-consuming,
especially in large classes. Thanks to automatic
test generation and assignment grading, teachers
can reduce the time spent on these tasks and
use it for other educational needs, such as indi-
vidual consultations or additional classes. Table 5
shows a comparison of the average time spent by
a teacher on manual test creation and automatic
test generation.

Time savings with automatic test creation are
shown on Fig. 7.

Automatic generation of test questions from
uploaded teaching materials allows you to create
relevant and accurate tasks in line with the latest
updates. This feature increases the relevance
of materials for students and helps teachers quick-
ly adapt tests to new topics or updates in the pro-
gram. Table 6 compares automatically generated
guestions with manual tests in terms of relevance
and topic relevance.

The system allows teachers to adapt test mate-
rials for different groups of students, focusing

Table 6
Comparison of tests for topic relevance
Test tvpe Number Manual test Automatic test
yp of questions (relevance to the topic, %) (relevance to the topic, %)
History 20 85% 100 %
Mathematics 15 90 % 95 %
Programming 25 80 % 98 %
@ Average test generation time by the system, hours
@ Average time for manual test preparation, hours
3.0 3.0000
25
2.0000
2.0
1.5
10 1.0000
0.5
0.0 0.0056 0.0167
small (5-10 pages)  Medium (10-20 pages) Large (20-50 pages )

Fig. 7. Save time with automatic test generation
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Table 7

Comparison of tests corresponding to difficulty

Group of students Number of questions Level of difficulty Average accuracy of the system ( %)
Beginner 10 Low 100 %
Intermediate 20 Medium 95 %

Advanced 30 High 98 %

on their level of knowledge and needs. With
the help of artificial intelligence, it is possible
to generate tests that focus on specific topics
or complex aspects that require special attention.
Table 7 demonstrates how the system can be con-
figured to create tests that correspond to a specific
level of difficulty.

The automated system significantly reduces
the time required to process training materials and
create tests, which increases the efficiency of task
preparation and verification. Thanks to the speed
of Al algorithms, data processing is 5—6 times fas-
ter than manual processing. The system’s sufficient
accuracy in assessing student results (80-100 %)
demonstrates its compliance with standard assess-
ment methods. This allows you to rely on the sy-
stem to assess knowledge in typical tasks. The auto-
mation of test preparation and result assessment
significantly reduces the workload on teachers, allo-
wing them to cut the time spent on preparing ma-
terials by 60—80 % compared to manual work. The
use of the latest teaching materials for automatic
test generation ensures that they are relevant and
correspond to students’ current knowledge, which
has a positive impact on the quality of education.
Thanks to the ability to automatically create tests
and materials based on different topics, the system
promotes a more personalized approach, allowing
tasks to be adapted to the individual needs of stu-
dents. Automation not only reduces the workload
on teachers, but also increases the efficiency of the
learning process by quickly preparing relevant and
diverse tasks for assessing students’ knowledge.

The scientific novelty of the proposed system
lies in the integration of state-of-the-art artifi-
cial intelligence technologies into the automa-
tion of the educational process. Unlike traditional
Learning Management Systems (LMS) [22] such
as Moodle [23] or Google Classroom [24], which
primarily serve as platforms for course manage-
ment and content delivery, the developed solu-
tion introduces intelligent automation aimed

at personalization, content generation, and real-

time adaptive support.

The key distinguishing features of the system
include:

e Embedded Al-powered chat module, enabling
real-time interaction between the student and
a generative language model, which provides
contextual explanations, clarification of con-
cepts, and tailored recommendations;

e Automated task evaluation functionality,
allowing the system to analyze uploaded assign-
ments (e. g., texts or structured files) and per-
form intelligent checking and feedback gene-
ration using natural language processing (NLP)
techniques;

e Dynamic test and content generation, whereby
control tasks, quizzes, or learning summaries are
created automatically based on the input educa-
tional materials, reducing the manual workload
of instructors;

e Adaptivity through personalization, achieved by
tracking individual student progress, analyzing
common mistakes, and adjusting the content
delivery accordingly, thus aligning with the prin-
ciples of adaptive learning and formative assess-
ment;

e Modern cloud-ready web architecture, develo-
ped using React and Firebase, which ensures
scalability, cross-platform accessibility, and
easy integration into institutional IT ecosystems.
Overall, the system expands the conventional

understanding of LMS functionality by introducing

Al-driven automation mechanisms that not only

optimize administrative tasks but also enhance

the quality and effectiveness of individualized lear-
ning experiences. This hybrid approach enables

a paradigm shift toward more intelligent, student-

centered educational technologies.

Conclusions and prospects for further re-
search. The objective of this study was to develop
and evaluate an automated educational system
that integrates artificial intelligence to improve
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the generation, evaluation, and analysis of control
tasks. This goal has been achieved through the de-
sign, implementation, and pilot testing of a modu-
lar, Al-driven platform based on GPT models and
modern web technologies.

The research encompassed a comprehensive
approach: (1) analysis of current trends and classi-
fications of Al systems in education; (2) identifica-
tion of strengths, weaknesses, opportunities, and
threats associated with Al integration; (3) develop-
ment of a system prototype with functional mod-
ules for test generation, answer evaluation, chat-
bot assistance, and performance analytics; and (4)
empirical assessment of system performance
in simulated conditions. The results demonstrated
high accuracy of automated content generation,
reliable semantic answer evaluation, and a high
level of user satisfaction among educators.

The conceptual output of this research lies
in the model of Al integration proposed for digital
learning environments. This model consolidates
adaptive content generation, real-time feedback,
and analytical support in a cohesive cloud-based
system. Its modularity and interoperability make it
compatible with diverse educational platforms
and scalable across institutional contexts. The sig-
nificance of the obtained results is twofold. First,
they offer a tested technological solution that ad-
dresses practical challenges in modern education,
such as personalization, automation, and instruc-
tor workload reduction. Second, they contribute
to the broader discourse on Al’s role in education
by providing a structured, evidence-based ap-
proach to its implementation.

Future studies should address the integration
of multimodal content (e. g., visual and audio ma-
terials), cross-lingual capabilities, and long-term
evaluation of learning outcomes under real class-
room conditions. Additional attention should also
be directed to the ethical and pedagogical frame-
works required to guide responsible Al adoption
in education.
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ma 36inbUWeHHA HABAHMAXEHHSA HA 8UKaadayie. IHmeapayis wmy4yHo2o iHmenekmy (LLII) 8 cucmemy Ha84YaHHSA € nepc-
MeKMuBHUM HAMpsaMom Wo00 Po38°A3aHHA Yux npobaem uyepes nidsuuieHHs macuimabosaHocmi, egpekmusHocmi
ma iHOugidyanizauii Hag4yaHHA. Mema 00cni0xceHHs NoaA2A€E 8 NOAINWEHHI AKOCMIi ma e(heKmu8HOCMi 0C8IMHbLO20
npouecy Wnaxom po3pobreHHs ma 8rposadHeHHs a8MomMamu3o8aHoi cucmemu Ha 6a3i LU Ons 2eHepauii, nepesipKu
ma aHanizy 3a80aHb i3 KOHMPOAIO 34 HABYAHHAM. Cucmema 6yna po3pobaeHa 08 NiIOMPUMKU epCcoHANi308aH020
HOBYAHHSA, ONMUMI3AYii OYiHIOBAHHA MA 3MeHUWEHHA HaBAHMAM(EHHSA 8i0 pymUHHUX aKademiyHux 3axodis. 3anpo-
MnoHosaHe pileHHs nobydoeaHo Ha MOOYsbHIl apximekmypi 3 BUKOPUCMAHHAM Cy4acHUx eebmexHosoeili (React,
Next. js, Firebase) y noedHaHHi 3 APl-iHmepgpelicom modeni GPT. Cucmema oxonsae Mmodyni 044 2eHepayii mecmie,
asMmomMamu308aHoi nepeegipku sidnosideli, dianozoeoz2o Al-acucmeHma, aHAni3y edpekmueHOCMi ma 380pOMHO20
387A3Ky 8 pexumMi peanbHo20 Yacy. Takox nepedbaveHi moxausocmi o6pobku dokymeHmie (DOCX, PDF) ma 6e3nepe-
6iliHa iHmeepayis 3 Google Forms. E¢hbekmusHicmb cucmemu 8U3HAYAAU HA OCHO8I MOYHOCMIi OUIHIOBAHHS, €KOHO-
Mii Yyacy ma 3pyyHOCMi 8UKOPUCMAHHSA. Pe3yanbmamu 8rnpoeaoxeHHsA c8i0o4ameb npo 8UCOKY e(heKmusHicms cucme-
MU 8 peasbHUX oce8imHix cyeHapisax. Modynb asmomamu308aH020 OYiHHBAHHA 00cAzHY8 pigHA movyHocmi 80-96 %,
wo malixce 8i0Nosi0ae NOKA3HUKAM Py4YHOR20 OYiHOB8AHHA. Kpim moeo, yac, HeobxioHull 0s19 Nid20mMo8KU HA84YA1bHO20
KOHMeHmMy ma ouiHo8aHHsA, byno ckopoveHo Ha 60-80 %. IHmepdgelic Kopucmysaya 3abesneyus iHMyimusHul 0o-
cmynn 00 pyHKUIOHAbHUX MoMcusocmeli cucmemu, moodi sK a0anmueHi pyHKUi cripusaau Habymmio rnepcoHanizosa-
Ho20 00cC8i0y cmydeHmamu i3 pisHUM pisHemM nid2omosKu. Po3pobraieHa cucmema 0eMOHCMPYE 3HA4YHUl nomexyian
0219 mpaHcpopmauii 0c8imHix NPAKMuK 30808KU iHMe2payii wmy4yHo20 iHmenekmy. BoHa NoKpawye nepcoHaniaa-
uito, 3MeHWye HaBAHMAXEHHA Ha 8UKaadadyie i nidsuwye NocaidosHicme ma ob6’ekmusHicme oyiH8aHHA. Malibym-
Hi ocnidmceHHs 6yOymb OpiEHMOBAHI HO PO3WUPEHHA (PYHKUIOHAMbHUX MOXAUBOCMel cucmemu, 8KA04YarYU io-
MPUMKY MysbMmumMo0asibHO20 HABYAHHS Ma MacwmabHe 8rposadHeHHSA 8 3aKa1a0ax ocsimu.

Knro4osi cnoea: asmomamu3sauis Ha84aHHS, 0C8IMHI mexHos02ii, adanmueHe Ha84YaHHS, A8BMOMAMU308aHA OUIHKA.
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