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ABSTRACT
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This article provides a scientific and theoretical analysis of the
requirements for a software model aimed at developing students’
independent learning competence. The increasing importance of
independent learning in the modern education system is substantiated,
and issues related to the effective organization of students’ activities
through a digital learning environment are discussed. The article
identifies constructivism, the competency-based approach, and
adaptive learning principles as the pedagogical foundations of the
improved software model. In addition, the functional capabilities of the
model are clarified, including personalization, self-monitoring, prompt
feedback, and requirements for an Uzbek-language interface. From a
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technical perspective, important aspects such as web architecture,
mobile adaptability, database systems, and information security are
examined. As a result, an integrated software environment model is
proposed that supports the stages of independent learning, including
motivation, planning, implementation, assessment, and reflection.

INTRODUCTION

The rapid development of science and technology, the sharp increase in information flow, and the
changing demands of the labor market impose new tasks on the education system. A modern specialist
must not only possess a certain amount of theoretical knowledge, but also be able to independently
acquire new knowledge, analyze problems, and effectively organize their activities. Therefore,
developing students’ independent learning competence is considered one of the priority tasks of the
higher education system today [1].

In the modern education system, the formation of independent learning competence largely depends
on how the educational process is organized, as well as on teaching methods, educational technologies,
and the level of student engagement in learning activities. In particular, the digital learning
environment formed on the basis of digital technologies significantly expands students’ opportunities
for independent learning. It enables students to quickly access educational materials, use various
electronic resources, complete assignments remotely, and independently monitor their knowledge.
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Studies show that the use of electronic learning environments plays an important role in developing
students’ independent learning competence. However, to organize this process effectively, specialized
pedagogical methodologies and appropriate software support are required.

The development of an improved software model aimed at enhancing students’ independent learning
competence is one of the important scientific and practical tasks of the modern higher education
system. The relevance of this task is primarily explained by the fact that, under the credit-module
system, a significant part of student activity is carried out through independent learning outside the
classroom. Therefore, independent work should not be treated as a simple set of assignments, but
rather as a goal-oriented, managed, monitored, and assessed pedagogical process. The effective
organization of such a process requires a well-designed software model.

The improved software model should be pedagogically grounded, functionally rich, and technically
stable. It should not serve merely as a tool for storing educational materials or collecting assignments,
but rather function as an integrated digital environment that supports students’ independent learning
activities step by step, takes into account their individual needs, analyzes learning outcomes, and
ensures interaction with the teacher. Therefore, it is appropriate to classify the requirements for such
a model into three main groups: pedagogical, functional, and technical requirements.

The effectiveness of any educational software system is primarily determined by the pedagogical
theory on which it is based. If a software tool is not aligned with the internal principles of education,
the psychological and pedagogical mechanisms of student activity, and modern teaching principles, it
cannot ensure effective learning outcomes, no matter how technically advanced it may be. From this
perspective, the improved software model should rely on three key methodological foundations:
constructivism, the competency-based approach, and adaptive learning principles.

According to the constructivist approach, knowledge is not transmitted in a ready-made form from
teacher to student; rather, it is constructed through the student’s own activity, experience, problem-
solving, observation, and reflection. In other words, the student is not a passive recipient of
knowledge, but an active constructor of it. Therefore, the improved software model should support
this active role of the student.

In such a model, educational content should not be limited to simple texts, lectures, or test questions.
Instead, it should be presented in a way that stimulates students’ thinking, encourages them to make
choices, analyze, compare different sources, and draw independent conclusions. For example, the
model should include problem-based tasks, case studies, project assignments, inquiry-oriented
questions, open-ended tasks, reflective blocks, and discussion forums.

From the perspective of constructivism, the software system itself should function as a “learning
environment.” That is, it should not merely be a repository of content, but a space where students
independently construct knowledge, learn from their mistakes, make repeated attempts, receive
feedback, and analyze their results. This requires the system to include the following pedagogical
features:

- the gradual increase in the complexity of learning tasks;

- content that builds on the student’s prior knowledge and experience;

- instruction based on problem situations;

- tasks oriented toward independent inquiry;

- elements of collaborative activity;

- assessment that takes into account not only the outcome but also the learning process.
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Thus, from the standpoint of constructivist pedagogy, the improved software model should support
the student as an active, independent, and conscious subject of learning rather than a passive
participant.

The primary goal of modern higher education is not only to provide a certain amount of theoretical
knowledge, but also to prepare competent specialists who can apply this knowledge in real
educational, professional, and social contexts. Therefore, the improved software model should also be
developed based on the competency-based approach.

Independent learning competence refers to a student’s ability to independently set goals, plan tasks,
select necessary resources, complete assignments, monitor their own activities, evaluate results, and
adjust their subsequent actions. The software model should be specifically designed to develop these
components.

The competency-based approach imposes the following requirements on the model:

- the system should encourage students to make independent decisions;

- tasks should be aligned with real-life and professional situations;

- outcomes should be assessed not only through theoretical knowledge but also through practical
activities;

- modules for self-regulation, self-assessment, and reflection should be included;

- the student should be considered a responsible subject for their own learning outcomes;

- individual learning trajectories and personal development dynamics should be monitored throughout
the learning process.

It is important to emphasize that the competency-based approach requires not merely the completion
of tasks, but the organization of activities. Therefore, the system should not be limited to instructing
students on what to do; it should also explain why a task is important, how it can be effectively
completed, how the results should be evaluated, and what conclusions should be drawn from them.
Higher education practice shows that not all students learn with the same level of preparation, pace,
needs, or motivation. Under such conditions, a platform that offers the same tasks, pace, and pathway
for everyone cannot be sufficiently effective. Therefore, the improved model should be built on the
principles of adaptive learning. Adaptive learning implies that the system collects data about the user,
analyzes their learning activities, and, based on this, provides individualized recommendations, tasks,
and learning trajectories. This approach is especially important in independent learning, as students
often work without direct teacher supervision, and the system itself should act as a kind of digital
assistant.

The principles of adaptive learning should be reflected in the model in the following forms:

- determining the student’s level through initial diagnostics;

- adjusting the complexity of tasks based on performance;

- providing additional materials for weak topics;

- offering more complex and in-depth tasks for high-performing students;

- giving individual recommendations and alerts;

- allowing the selection of content in various formats.

Thus, the model should aim to create not a “one-size-fits-all course,” but a personalized learning path
for each student.

One of the most important features of the improved software model is that it should view the
independent learning process as an integrated, continuous, and manageable system. Independent work
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is often understood merely as “assigning tasks and submitting results.” In reality, however, this
process includes at least five stages: motivation, planning, implementation, assessment, and reflection.
The software model must support all of these stages.

The starting point of any independent activity is motivation. If a student does not clearly understand
why a particular task needs to be completed, what results are expected, and how it will contribute to
their academic and professional development, the task is often performed formally. Therefore, the
model should include motivational components.

At this stage, the system should:

- clearly define the purpose of the task;

- demonstrate the practical and professional relevance of the topic;

- present the expected outcomes in a visual form;

- stimulate interest through gamification elements;

- provide opportunities to compare personal results with previous performance;

- outline a step-by-step path to achieving success.

A system that supports the motivation stage activates the student’s intrinsic interest and facilitates
engagement in independent learning.

After motivation, the student should be able to plan their activities. At this stage, decisions are made
regarding when and in what sequence tasks should be completed, and which resources should be used.
The software model should support this stage through dedicated planning tools.

For example, the system should include:

- a calendar and deadline system;

- “to-do” lists;

- modules that break tasks into smaller steps;

- indicators showing time allocation;

- options for setting task priorities;

- reminders and notifications.

These features help develop students’ skills in time management, proper workload distribution, and
proactive organization of their activities.

The implementation stage is the central part of independent learning, where the student directly
engages in learning activities. At this stage, the system should provide the greatest practical support.
To support the implementation process, the model should include the following:

- content in various formats: text, video, audio, infographics, and interactive materials;

- step-by-step instructions for completing tasks;

- additional explanation and guidance modules;

- examples and sample solutions;

- guiding questions;

- automatic saving and continuation options;

- tracking of user activity.

At this stage, it is important for the system to act as a “digital tutor.” It should not only assign tasks,
but also guide and support the student throughout the execution process.

The next stage of independent learning is assessment. The purpose of assessment is not only to record
the final result but also to ensure educational development. Therefore, the system should organize
assessment in a transparent, clear, multi-criteria, and development-oriented manner.
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The assessment module should include:

- automated test evaluation;

- rubrics for open-ended tasks;

- formative (intermediate) assessment;

- summative (final) assessment;

- self-assessment;

- peer assessment elements;

- detailed presentation of results based on specific criteria.

The assessment system should be understandable for the student: they should clearly see the criteria
on which they are evaluated, as well as their strengths and weaknesses.

One of the highest stages of independent learning competence is reflection. If a student does not
analyze their own activities, the process of independent learning becomes repetitive and mechanical.
Therefore, the system should also include reflection modules.

This module should include:

- reflective questions;

- “What have I learned?” windows;

- error analysis;

- recommendations for repeated attempts;

- graphs of personal development dynamics;

- recommendations for next steps.

Reflection helps students consciously manage their own activities and transforms independent
learning competence into a long-term developmental process.

Based on pedagogical foundations, the functional capabilities of the model should also be clearly
defined. They determine how the system operates from the user’s perspective, what services it
provides, and how it supports the educational process.

The model should take into account the individual characteristics of each student. Personalization
should include the following:

- creating an individual profile;

- tasks adapted to the student’s level of preparedness;

- recommendations based on learning activity;

- the possibility to choose appropriate content formats;

- an individual learning trajectory.

Without personalization, the model will remain at the level of a standard LMS. The essence of the
improvement proposed in this research should be reflected precisely in this function.

Students should be able to independently monitor their own activities. For this purpose, the system
should include:

- a progress panel;

- a list of completed and pending tasks;

- learning performance dynamics;

- time expenditure indicators;

- indicators signaling weak topics.

These tools help students manage their learning activities and strengthen their sense of responsibility.
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To make independent learning effective, prompt feedback is essential. The system should provide the
following types of feedback:

- immediate display of results;

- explanations of errors;

- recommendations for the next steps;

- advice tailored to individual performance;

- motivational support messages.

Explanatory feedback has greater educational value than simple “correct” or “incorrect” responses.
In the context of national higher education, it is particularly important for the model to function fully
in the Uzbek language. This includes:

- menus, buttons, and notifications in Uzbek;

- correct use of scientific and methodological terminology;

- high-quality preparation of tasks and content in Uzbek;

- the availability of search and recommendation features in Uzbek.

This requirement is important not only for user convenience but also for the development of national
educational content.

If pedagogical and functional requirements are not supported by a technically robust platform, the
system cannot operate reliably in practice. Therefore, the technical requirements of the model must
also be clearly defined.

The model should be built on a modern web architecture. This implies:

- operation through a web browser;

- a client-server architecture;

- a modular structure;

- scalability and ease of extension;

- integration with other systems via APIs.

A modular architecture facilitates the addition of new functionalities in the future, such as artificial
intelligence modules or analytics components.

Considering that a large proportion of students access the platform via mobile devices, the system
must be compatible with mobile devices. This includes:

- responsive design;

- full functionality in mobile browsers;

- development of a mobile application if necessary;

- the ability to function even with low internet speed.

The model must include a reliable database to store users, tasks, results, analytics, and content. It
should be:

- stable;

- scalable;

- fast;

- capable of backup;

- suitable for analytical queries.

In addition, to support artificial intelligence or recommendation modules, the database should be
capable of storing user activity history.

Page |35 www.americanjournal.org



American Journal of Pedagogical and Educational Research
Volume 47 April 2026

Educational systems handle personal and academic data; therefore, special attention must be given to
security. The model should include:

- authentication;

- authorization;

- data encryption;

- backup mechanisms;

- restriction of unauthorized access;

- logging and auditing systems.

Thus, the improved software model should not be a simple electronic platform, but a well-founded
educational environment in pedagogical, functional, and technical terms. Its pedagogical foundation
is based on constructivism, the competency-based approach, and adaptive learning principles. The
model must fully support all stages of the independent learning process, including motivation,
planning, implementation, assessment, and reflection. Personalization, self-monitoring, automated
feedback, and an Uzbek-language interface are essential functional requirements of the model.
Meanwhile, modern web architecture, mobile adaptability, a reliable database, and security ensure its
technical stability. Only a model developed through such a multi-layered approach can become an
effective software tool that genuinely enhances students’ independent learning competence.
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