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Abstract. This article examines the achievements, challenges, and solutions in organizing
independent learning in the training of engineering-energy specialists, using the example of the
"Fundamentals of Power Supply" course. It highlights advancements in modern technologies, such
as virtual laboratories and simulation software, and emphasizes the importance of enhancing
students' independent learning skills. The paper also identifies key challenges, including a lack of
technological resources, methodological materials, and assessment systems, while proposing
solutions such as integrating modern tools, creating instructional materials, and fostering industry
collaboration to improve the educational process.
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Introduction.

Independent learning has become a cornerstone of modern engineering
education, empowering students to develop the skills needed to navigate the
challenges of today’s energy sector. The "Fundamentals of Power Supply" course is
instrumental in preparing engineering-energy specialists, focusing on the principles
of power generation, distribution, and optimization. This course equips students with
theoretical knowledge and practical competencies essential for addressing energy
efficiency, sustainability, and the operation of advanced power systems. Integrating

tools such as virtual laboratories, simulation software, and electronic platforms has
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further enhanced the independent learning process, fostering critical thinking, self-
management, and problem-solving abilities [1,2].

However, the organization of independent learning is not without challenges.
Limited access to modern technological resources, outdated methodological
materials, and ineffective assessment systems often hinder the learning process. This
article examines the achievements, challenges, and proposed solutions in organizing
independent learning for engineering-energy students. By emphasizing the
integration of advanced technologies, the development of instructional resources,
and the importance of industry collaboration, this study aims to provide actionable
strategies for improving educational outcomes [3,4]. Ultimately, it highlights the
transformative potential of independent learning in preparing highly skilled
professionals capable of addressing the dynamic demands of the energy sector.

Method.

This study utilized a mixed-methods approach to evaluate the organization and
effectiveness of independent learning in the "Fundamentals of Power Supply"
course. Data were collected through surveys and structured interviews with students
and instructors to understand their experiences, challenges, and the effectiveness of
tools such as MATLAB, AutoCAD, and virtual laboratories. Course performance
metrics, including assessment results and project outcomes, were analyzed to
measure the impact of independent learning on skill development and professional
readiness. To address challenges, interventions such as the integration of simulation
tools, electronic learning platforms, and updated methodological materials were
implemented. Additionally, pilot projects incorporating case studies, project-based
learning, and industry-linked assignments were introduced to enhance engagement

and practical skill acquisition [5]. The effectiveness of these measures was assessed
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through comparative analysis of pre- and post-implementation data, focusing on
knowledge retention, problem-solving abilities, and student engagement.
Results.

The results of this study demonstrate the significant impact of integrating
modern technologies and updated methodologies on independent learning in the
"Fundamentals of Power Supply" course [6,7]. Students who engaged with virtual
laboratories, simulation tools, and electronic platforms such as MATLAB and
AutoCAD showed a measurable improvement in knowledge retention and practical
skill application compared to those relying on traditional methods. Assessment
scores improved by an average of 20%, and students reported increased confidence

in analyzing and optimizing power supply systems.
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Fig.1. The Power Supply System

Figure 1 illustrates the comparative analysis of assessment scores before and
after the implementation of the new tools and approaches, showing a clear upward
trend in student performance. Additionally, Figure 2 highlights the increased
engagement levels, with 85% of students expressing positive feedback about the use
of interactive methods such as case studies and project-based learning. These
methods also significantly enhanced problem-solving abilities, as evidenced by the
quality of student projects submitted during the pilot phase.
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Fig.2. Achievements in Organizing Independent Learning

Despite these achievements, challenges persist, as highlighted in the
qualitative data collected through interviews and surveys. Figure 3 outlines the
primary obstacles, including insufficient access to advanced technological resources
for some students and a need for further refinement of assessment systems. These
challenges suggest the importance of continued efforts to address resource gaps and

optimize the integration of independent learning methodologies.
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Fig.3. Challenges in Organizing Independent Learning

Overall, the findings underscore the transformative potential of modern
technologies and interactive approaches in enhancing the quality of independent

learning. By addressing the remaining challenges, the educational process can be
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further improved, ensuring better preparation of engineering-energy specialists for
professional demands.

Discussion.

The findings of this study highlight the importance of independent learning in
developing the professional and practical skills required for engineering-energy
specialists. Independent learning fosters student autonomy, critical thinking, and the
ability to manage complex challenges in the energy sector. However, as
demonstrated in this study, implementing effective independent learning strategies
requires addressing several key challenges, including technological limitations, a
lack of methodological resources, and ineffective assessment mechanisms [8].

One of the most significant outcomes of this study is the successful integration
of modern technologies into the "Fundamentals of Power Supply" course. Tools such
as MATLAB, AutoCAD, and virtual laboratories provided students with practical,
hands-on experiences that enhanced their understanding of power supply systems.
These advancements not only improved students’ engagement but also contributed
to a measurable increase in their academic performance and skill development. As
shown in Figure 4, implementing modern technologies and research-oriented
education, along with interactive approaches, has significantly contributed to
enhancing the independent learning process. The ability to simulate and analyze
energy systems using cutting-edge tools has prepared students to address real-world

problems with innovative solutions.
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Fig.4. Solutions to the Challenges

Interactive approaches, such as case studies and project-based learning, have
also played a crucial role in fostering creativity and problem-solving abilities among
students. These methods encouraged active participation and collaboration, enabling
students to apply theoretical knowledge to practical scenarios. As a result, students
demonstrated increased confidence and competence in managing power supply
systems effectively and safely. Research-oriented education further empowered
students to explore innovative approaches for optimizing energy systems, bridging
the gap between academic knowledge and industry requirements [9, 10].

Despite these achievements, several challenges persist that hinder the full
realization of independent learning's potential. As illustrated in Figure 4, a
significant challenge is students' lack of readiness for independent learning. Many
students struggle with managing their time effectively, setting goals, and taking
responsibility for their own learning. This lack of preparedness often stems from
limited prior exposure to self-directed learning approaches in earlier stages of
education.

Another critical issue is the insufficient access to modern technological

resources in some educational institutions. While virtual laboratories and advanced
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simulation tools have proven to be highly effective, not all students have equal
access to these resources. This inequality creates a gap in learning outcomes and
limits the scalability of these approaches. Additionally, the lack of methodological
manuals that align with modern educational requirements further compounds the
problem. These materials are essential for providing structured guidance and support
to students as they navigate independent learning tasks.

The absence of effective assessment mechanisms is another significant barrier
to successful independent learning. Traditional evaluation methods are often
inadequate for measuring the complex skills and competencies developed through
independent learning. As a result, students may not receive meaningful feedback on
their progress, limiting their ability to identify areas for improvement and refine their
skills. Figure 4 emphasizes the need for innovative assessment systems, such as
portfolios, project evaluations, and online testing, to better align with the objectives
of independent learning [11].

To address these challenges, several strategies have been identified and tested
within the scope of this study. Preparing students for independent learning is a
fundamental step that requires targeted interventions, such as training sessions
focused on time management, self-motivation, and problem-solving skills. These
sessions should be integrated into the curriculum to help students build the
foundational skills necessary for self-directed learning.

The integration of modern technologies must be expanded to ensure equal
access for all students. Educational institutions should prioritize investments in
virtual laboratories, simulation tools, and electronic platforms to create an inclusive
learning environment. Partnerships with industry stakeholders can also play a crucial

role in providing students with access to advanced resources and practical training

199

=



“JOURNAL OF SCIENCE-INNOVATIVE RESEARCH IN
UZBEKISTAN” JURNALI
e — VQLUME 3, ISSUE 01, 2025. YANUARY e
Innovation House ResearchBib Impact Factor: 9.654/2024 ISSN 2992-8869 Lnnovation House

opportunities. For example, collaboration with energy companies can enable
students to work on real-world projects and gain valuable hands-on experience.

Developing updated methodological manuals that align with the requirements
of modern engineering education is another essential step. These materials should
incorporate interactive approaches, case studies, and research-oriented tasks to guide
students through the learning process effectively. In addition, creating a database of
independent learning assignments tailored to the “Fundamentals of Power Supply”
course can further support students in achieving their learning goals.

Improving assessment mechanisms is critical for ensuring the success of
independent learning initiatives. As highlighted in Figure 4, effective evaluation
systems should include diverse methods such as project-based assessments, online
tests, and portfolios. These approaches provide a more comprehensive
understanding of students’ progress and enable instructors to offer personalized
feedback. Additionally, incorporating a rating system for evaluating project
outcomes based on their practical value can motivate students to focus on real-world
applications of their knowledge.

The insights gained from this study have broader implications for engineering
education as a whole. The integration of independent learning strategies, supported
by modern technologies and innovative approaches, can significantly enhance the
quality of education in other engineering disciplines. By addressing the challenges
identified in this study, educational institutions can create a more inclusive and
effective learning environment that prepares students for the demands of a rapidly
evolving industry.

Moreover, the findings underscore the importance of aligning educational
practices with international standards and industry needs. As the energy sector

continues to evolve, the demand for skilled professionals with expertise in power
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supply systems will only increase. Independent learning plays a critical role in
meeting this demand by equipping students with the skills and knowledge required
to drive innovation and efficiency in the energy sector.

Conclusion

In conclusion, the findings of this study highlight both the achievements and
challenges associated with independent learning in the "Fundamentals of Power
Supply” course. The integration of modern technologies and interactive approaches
has significantly enhanced the learning process, enabling students to develop critical
skills and competencies. However, addressing challenges such as limited access to
resources, a lack of preparedness among students, and inadequate assessment
mechanisms is essential for maximizing the benefits of independent learning.

As illustrated in Figure 4, targeted interventions such as the preparation of
students, the integration of advanced technologies, the development of updated
methodological resources, and the implementation of effective assessment systems
are key to overcoming these challenges. By adopting these strategies, educational
institutions can create a more inclusive and effective learning environment, ensuring
that engineering-energy specialists are well-equipped to meet the demands of a
dynamic and rapidly evolving industry.

References

1. Al-Atabi, M., & Chin, S. B. (2017). Think like an engineer: Use systematic
thinking to solve everyday challenges & unlock the inherent values in them. Pearson
Education.

2. Bishop, J. L., & Verleger, M. A. (2013). The flipped classroom: A survey of
the research. ASEE National Conference Proceedings, 30(9), 1-18.
https://doi.org/10.18260/1-2--22585

3. Biggs, J., & Tang, C. (2011). Teaching for quality learning at university: What
the student does (4th ed.). McGraw-Hill Education.

201



“JOURNAL OF SCIENCE-INNOVATIVE RESEARCH IN
UZBEKISTAN” JURNALI
e — VQLUME 3, ISSUE 01, 2025. YANUARY e
Innovation House ResearchBib Impact Factor: 9.654/2024 ISSN 2992-8869 RS Sevation Hekee

4. Kalyuga, S. (2011). Cognitive load theory: How many pieces of information
can our working memory hold? Routledge. https://doi.org/10.4324/9780203835120

5. Felder, R. M., & Brent, R. (2016). Teaching and learning STEM: A practical
guide. Jossey-Bass.

6. Laurillard, D. (2012). Teaching as a design science: Building pedagogical
patterns for learning and technology. Routledge.
https://doi.org/10.4324/9780203125085

7. Nikolic, S., Ritz, C., Vial, P., Ros, M., & Stirling, D. (2018). Decoding student
satisfaction. How to manage and improve the laboratory experience. IEEE
Transactions on Education, 61(4), 305-315.
https://doi.org/10.1109/TE.2018.2814612

8. Siemens, G., & Long, P. (2011). Penetrating the fog: Analytics in learning and
education. =~ EDUCAUSE  Review,  46(5), 30-40. Retrieved from
https://www.educause.edu

9. Rakhmonov, I., & Ganiev Sh., Alibekova T.S, & Nematov L.A. (2023). In
technical higher education institutions current state of the use of modern educational
virtual reality laboratories in the teaching of specialized sciences. E3S Web of
Conferences, 384, 01029. https://doi.org/10.1051/e3sconf/202338401029

10. Rakhmonov |., & Kurbonov N., & Ganiev Sh., Erezhepov M. (2023).
Creation of a database for the preparation of a programmable logic controller-based
training simulator. Hayxa, mexuuxa u obpazosanue, 1 (89), 11-15.

11. Niyozov N., & Saburov S., & Ganiyev Sh., & Olimov Sh. (2023). Al-
Powered Learning: Revolutionizing Technical Higher Education Institutions
through Advanced Power Supply Fundamentals. E3S Web of Conferences, 461,
01092, https://doi.org/10.1051/e3sconf/202346101092

202

[P ﬁi

A
| =
©
—
_
S
/

= 5 e - ¢
] 4 . .
' N &{\&:~m.b \!} A 3

o7 e e —


https://www.educause.edu/
https://doi.org/10.1051/e3sconf/202338401029
https://doi.org/10.1051/e3sconf/202346101092

