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In the field of intelligent information technologies, the development of effective
tools for assessing knowledge and skills has become increasingly important.
Traditional evaluation methods, such as written exams or oral assessments, often lack
sufficient flexibility, involve subjective judgment, and require considerable time [1].
In this regard, web-based platforms for knowledge and skills testing present a modern
solution by automating the evaluation process, offering user-friendly interfaces, and
ensuring objective assessments [2]. These platforms significantly enhance the
processes of learning and professional development while enabling more precise and
fair evaluations of professional competencies [3].

Web-based platforms not only streamline the assessment process but also offer
opportunities for interactive learning. They allow users to take tests at convenient
times, receive immediate feedback, and obtain recommendations for improving their
knowledge. Such platforms can be tailored to different levels of complexity and cover
various subject areas, making them versatile tools for students, professionals, and
anyone aiming to advance their skills [4].

A key advantage of these platforms is their accessibility and inclusivity. They
can be accessed from anywhere and at any time, which is especially valuable in the
era of global digitalization and distance education. This ensures that individuals
worldwide can benefit from high-quality assessments, contributing to the overall
enhancement of qualifications within the field of information technologies.

Consequently, the creation and deployment of web platforms for knowledge and
skills assessment represent a crucial advancement in vocational education and
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professional development. These platforms ensure high-quality training, objective
evaluations, and broad accessibility to educational resources for a diverse audience.

The objective of this work is to design an intelligent system for evaluating
knowledge levels and analyzing the alignment of test content with educational
materials in the form of a web platform. This system aims to provide an effective tool
for assessing users' knowledge and skills in the IT domain [5]. Additionally, the
platform will serve as a resource for self-assessment and learning, enabling users to
evaluate their knowledge, track their progress, and analyze the relevance of tests to
educational materials [6].

The aim of work is to develop an intelligent system for testing level of
knowledge and analyzing the representativeness of tests in the form of a web
platform, which provides the possibility of effective assessment of users' knowledge
and skills in the field of information technologies. The platform should become a tool
for self-testing and learning, which will allow users to check their knowledge, track
progress in learning and analyze the representativeness of tests to educational
materials.

An intelligent system designed for the automated assessment of test task
conformity to the semantic structure has been developed based on this method. The
framework (Figure 1) provides a clearer understanding of the system's operation,
presenting optimal steps sequence for effective task execution in structured manner.
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Figure 1. Generalized scheme of functionality of intelligent system for testing the level of
knowledge and analyzing the representativeness of tests

The described workflow demonstrates that the initial step in using the
application involves inputting data, which includes creating educational materials and
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corresponding test tasks. After these elements are generated, users can access
functionalities such as editing, deleting, or conducting a semantic analysis. The
"semantic analysis" feature involves several stages: text lemmatization (removing
punctuation, converting text to lowercase, and eliminating stop words), forming a set
of words (segmenting the text into individual words), and identifying key terms along
with their significance. Finally, users can obtain results, specifically an evaluation of
how well the test tasks correspond to semantic structure of the educational materials.

To visually depict the structure of this software application, a schematic
representation of the intelligent system for automated evaluation of test tasks’
alignment with the semantic structure of educational materials has been created
(Figure 2). The diagram highlights that the user interaction subsystem enables adding,
editing, and removing educational materials and related test tasks, with all changes
saved in associated files. The data preprocessing subsystem prepares stored data for
subsequent semantic analysis [7, 8]. The semantic analysis subsystem then processes
this preprocessed data to automatically generate keywords, assess their importance,
evaluate the correspondence between test tasks and the semantic content of
educational materials, and display the final results.

Subsystem of user work with dara:
- recording of the text of educational materials:
- record of case test questions:
- adjustment of educational materials:
- adjustment of text questions by the user:
- removal of educational materials:
- removal of test questions.

~_
Data preprocessing subsystem:
- removal of punctuation marks:
DataBase |——p| - converting the text into lower case:
- removal of stop words:
- breaking the text into words.

~ v

Semantic data processing subsystem:
- automated keyword search:
- finding their semantic importance:
- evaluation of the compliance of the case test
tasks with the educational materials component:
- result display.

Figure 2. Scheme of intelligent system for testing the level of knowledge and analyzing the
representativeness of tests

Figure 3 shows datalogical model of database for testing information technology
knowledge and skills, demonstrating the database structure, its tables, and the
relationships between them [9, 10]. The database contains the following tables:
«USErs», «type_users», «courses», «testing_in_cours», «results», «passed tests»,
«testing»,  «answers_to_questions»,  «answer», «type_answer»,  «guestion»,
«question_test».
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Figure 3. Database datalogic model for intelligent system for testing the level of knowledge and
analyzing the representativeness of tests

According to MVC design pattern, the system consists of three interdependent
components: models, views, and controllers. Accordingly, in the project of intelligent
system for testing the level of knowledge and analyzing the representativeness of
tests, corresponding files were created for each of these components [11]. The
interaction scheme of these components is shown in Figure 4.
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Figure 4. Component interaction diagram of intelligent system for testing the level of knowledge
and analyzing the representativeness of tests

The web project structure is built using the MVC architectural pattern and the
Laravel framework. Therefore, migrations were used to create the database tables,
which are located in the database directory.
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The resources directory is used to store project templates and pages. All route
definitions for the information system are located in the web.php file in the routes
directory, where there are also other files for defining system routes.

The Http directory contains all the logic for processing requests coming to the
application, including controllers, mediators, and form requests. In the developed
application, the Http/Controllers directory contains the following controllers:

— HomeController: handles general requests related to the platform’'s main page,
including displaying site information and navigation;

— CategoryController: is responsible for managing test categories and their
correct display;

— TestController: handles requests related to tests, allows you to display specific
tests of a certain category, create new tests, and edit them;

— QuestionController: is responsible for managing test questions, including
adding, editing, deleting, and viewing questions;

— ResultController: handles queries related to test results, including viewing user
results, saving, and analyzing results.

Also, using Laravel-Ul, controllers are connected that provide basic
authentication and user management functions, such as login, registration, password
reset, and email confirmation.

In Laravel, the main components responsible for interacting with the database
and implementing business logic are models. Models represent database tables and
provide a convenient way to access data, including creating, reading, updating, and
deleting records. Accordingly, 12 models were created, each of which corresponds to
one table in the database, and the model attributes correspond to table columns.

So, the intelligent system for testing knowledge level and analyzing test
representativeness of tests was designed and practically implemented in the form of a
web platform, which provides the possibility of effective assessment of users'
knowledge and skills. The generalized scheme, database datalogic model and
component interaction diagram of intelligent system for testing the level of
knowledge and analyzing the representativeness of tests were designed. Practical use
of the developed platform as tool for self-testing and learning is proposed, which will
allow users to check their knowledge, track progress in learning and analyze the
representativeness of tests to educational materials.
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