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Abstract:

This article highlights modern and innovative teaching methods for the subject of
Engineering and Computer Graphics for students majoring in Water Management
and Melioration. The shortcomings of traditional teaching approaches are
analyzed, and a method based on the use of AutoCAD software is proposed. The
effectiveness of this improved methodology is substantiated through practical
experiments.
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Introduction

In the current higher education system, innovative approaches to teaching are
crucial for improving the quality of education. The subject of Engineering and
Computer Graphics is particularly important for students specializing in water
management and melioration, as it helps develop their skills in technical design,
drawing, and graphical data analysis. However, current teaching methods often
fail to fully develop students’ independent thinking and professional creativity.
Therefore, it is essential to apply innovative methods in teaching this subject.
Emphasis is increasingly placed on developing students' professional and creative
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competencies. For water management and melioration students, effective
instruction in Engineering and Computer Graphics is key to preparing them for
their future careers. Traditional methods tend to rely heavily on theoretical
content, and drawings are done manually. The integration of digital tools —
particularly AutoCAD — into the learning process can significantly enhance
lesson effectiveness. This article discusses the advantages of using AutoCAD in
teaching, presents methodological proposals, and outlines the results of
experimental analysis.

Main Part

Engineering and Computer Graphics is a crucial subject aimed at equipping
technical students with skills in designing, constructing, drawing, and developing
graphical thinking. For water management and melioration students, it fosters
competencies in visualizing irrigation systems, drainage structures, hydraulic
constructions, and other technical objects.

AutoCAD is a software application designed for creating accurate, analytical, and
interactive drawings. It enables the modeling and creation of both 2D and 3D
graphical objects and preparation of technical documentation. Its use facilitates
better understanding of course content and allows for visualization of complex
graphic objects.

The research involved the following methodologies:

« Analysis of existing curricula in Uzbek higher education institutions;

o Organization of practical training using AutoCAD based on pedagogical
experiments;

« Assessment of students’ knowledge and skills through surveys and tests;

« Evaluation of effectiveness through statistical analysis.

The experimental study was conducted at Termez State University of Engineering
and Agrotechnology. Initial and final student performance levels were compared.

Analysis and Challenges

The findings reveal several issues with current methodological approaches:
« Overreliance on traditional techniques such as manual drawing;

« Lack of systematic instruction in graphic software;
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« Insufficient practical training;

« Low student motivation;

« Limited classroom hours.

Surveys and observations indicate that students show significant interest in
modern technologies, especially AutoCAD, which emphasizes the need for
methodological improvement.

Proposed Improvements:

« Step-by-step instruction in AutoCAD software;

« Project-based learning in which students create real engineering object
drawings;

« Use of interactive teaching methods, such as video tutorials, online testing, and
real-time drawing tasks;

« Development of Uzbek-language methodological guides and electronic
resources (including AutoCAD-based video lessons).

These strategies aim to foster independent thinking, creative approaches, and
digital design skills among students.

Implementation of these methods — including visual-interactive presentations,
project-based learning, and the use of AutoCAD — yielded positive results:

« Students’ ability to read and create drawings increased by 27%;

« Their independent graphic design capabilities improved by 33%;

« Average academic performance in the subject rose from 3.8 to 4.4 points.

In addition, 90% of surveyed students rated the innovative methods as effective.

Discussion

The results indicate that innovative teaching approaches play a crucial role in
developing students’ professional and creative competencies, especially in
reshaping attitudes toward Engineering and Computer Graphics. Integrating
modern graphic software like AutoCAD significantly enhances student
motivation and independent learning skills. The developed methodological
recommendations can be adapted for other technical disciplines as well.
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Conclusion

The new AutoCAD-based teaching methodology is an effective tool for

enhancing students' graphic thinking, drawing culture, and professional creativity

in the field of water management and melioration. It not only optimizes the

learning process but also helps prepare students to meet the demands of the

modern labor market.

The research confirms the effectiveness of innovative teaching methods for

Engineering and Computer Graphics for students in this specialization. Future

work will include:

o Creating initial drawing exercises using templates based on school-level
drawing guides;

o Progressive AutoCAD instruction and drawing practice;

« Development of digital methodological guides for teachers and students;

« Improvement of diagnostic tools to assess professional competencies.
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