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Abstract: This article discusses the issues of organizing engineering education in a digital
transformation environment and developing students' inventive abilities in it. The advantages of using
digital technologies (artificial intelligence, virtual and augmented reality, simulation systems) in the
training of engineering personnel, as well as the effectiveness of innovative pedagogical methods, are
analyzed. The possibilities of developing students' creative abilities are studied based on the stages of
pedagogical experimental work - diagnostics, experimentation, monitoring and result stages. Students
who receive education in a digital environment demonstrate a higher level of creative potential than
those who receive traditional education. The article is of scientific and practical importance for
developing effective pedagogical approaches to developing inventive abilities in engineering education
and implementing them in educational practice.
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Today, technological development processes are based on the concept of digital transformation. For
specialists working in the field of engineering, not only theoretical knowledge, but also inventiveness,
innovative thinking and skills in solving problems through non-standard approaches are becoming
increasingly important. Therefore, organizing engineering education in higher education institutions in
a digital environment and effectively implementing pedagogical pilot work in this regard is an
important factor.

1. Engineering education in the context of digital transformation

Digital technologies (artificial intelligence, virtual and augmented reality, simulation systems) require
new pedagogical approaches in teaching engineering. Engineering students develop their inventive
potential by solving problems in creative situations. The use of methods such as “virtual laboratories”,
“digital prototyping” and “AI-assisted design” in the educational process stimulates inventiveness.

2. Pedagogical mechanisms for developing inventive abilities

A number of innovative methods are used in the educational process to develop inventive abilities:
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3. Organization of experimental work

Pedagogical experimental work is carried out in stages:

1. Diagnostic stage: the initial level of students' creativity and inventiveness is determined.

2. Experimental stage: innovative methods (digital labs, AI simulations, startup approach in project
work) are used.

3. Monitoring stage: students' activities, the quality of creative developments, and their indicators of
developing innovative ideas are evaluated.

4. Results stage: The results of students who received traditional education and those who studied in a
digital environment are compared.

4. Criteria for the effectiveness of pilot testing

The effectiveness of pedagogical experimental work is evaluated based on the following criteria:

- Increased inventiveness in students (number of new ideas, quality of creative developments).

- The effectiveness of using digital technologies in solving engineering problems.

- Student participation in startup projects and practical results.

- The level of teachers' use of innovative methods.
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5. Methods for assessing inventiveness in the digital environment

Various assessment criteria are used to measure the effectiveness of developing students' inventive
abilities. For example, the number and quality of project work, the implementation of startup ideas, the
number of creative developments on digital platforms and their innovative level indicate the
effectiveness of the educational process.

6. The role and methodological approaches of teachers

In the context of digital transformation, the methodological approaches of teachers are of particular
importance. The teacher no longer plays the role of a teacher, but rather a mentor, advisor, and
coordinator. Therefore, it is necessary to organize ongoing digital competency development courses
for teachers.

7. Analysis of foreign experience

In developed countries of the world, there are different approaches to developing inventiveness in
engineering education. For example, in the USA and European countries, problem-based learning is
widely used. In the experience of Japan and Korea, students' creative abilities are developed by widely
involving them in startup projects.

8. Practical results and analysis

The results of pedagogical experiments show that students trained on the basis of digital
transformation demonstrate higher inventive potential than students educated in traditional ways. Their
project work has more practical value, and their startup ideas have a faster chance of
commercialization.

Organizing engineering education in the context of digital transformation and conducting pedagogical
experiments in it significantly develops the inventive abilities of students. This process, on the one
hand, increases the adaptability of engineers to modern technologies, and on the other hand, develops
their innovative thinking. Thus, pedagogical experiments conducted in a digital environment bring
educational effectiveness to a new level.

LIST OF REFERENCES USED.

1. QABekmuratov. Artificial intelligence. Textbook for students of higher educational institutions.
- T.: "Alokachi", 2019.
2. Iskusstvennyy intellekt (mirovoy rynok)// https :// www . tadviser​ ru / index . php
3. Analysis of existing problems in teaching special subjects in professional education.
International sciences, education and new learning technologies volume 1. Issue 9 2024
4. Y. L. Akhrorjon, (2022). The role of information media in the education system.
5. OU Avlayev, Mirzayeva SR, Samarova Sh.R. Textbook on the methodology of teaching special
subjects.
6. Yo'ldashev, AEO, Nishonkulov, SFO, & Yoldasheva, MR// Information Technologies in
Education. Scientific progress, 2021.

https://eijmr.org/conferences/


INTERNATIONAL CONFERENCE Dehli, India, 2025
https://eijmr.org/conferences/

INNOVATIONS IN SCIENCE AND EDUCATION SYSTEM

138

7. F. Sharopov. Possibilities of using artificial intelligence in teaching special subjects in
professional education// Science References. Scientific-theoretical, methodological journal 2024, p. 84.
8. Turakulova MK, Tukhtaeva Z.Sh., Turakulova BB, Muminova MS Pedagogical innovation and
the use of debate method in teaching technical sciences.// International Engineering Journal For
Research & Development. April 2020. Vol.5, Issue 3. Impact factor: 6.03 –151-155 pages.
9. Turakulova MK, Rakhmonov KS Identification and development of the abilities and creativity
of gifted students in higher educational institutions.// Asian journal of multidimensional research. 2020.
Special issue. –170-174 pages.
10. Ahuja, P. (2015). The digital revolution and its impact on education. International Journal of
Business Management, 2(1), 1684–1692.
11. Al-Zaman, MS (2020). Digitization and transformation of teaching and learning in Bangladesh.
Challenges and Opportunities in Global Approaches to Education (pp. 56–77). IGI Global.
https://doi.org/10.4018/978-1-5225-9775-9.ch004
12. Alam, K., & Halder, UK (2017). Attitude towards the use of ICT in the classroom among
trainee teachers. Journal of Education and Development, 7, 249–257.
13. FF Sharopov Improving the methodology of teaching special subjects of professional education
using artificial intelligence. "Science and Education" Scientific Journal / www.openscience.uzMay
2024 / Volume 5 Issue 5ISSN 2181-0842 / Impact Factor 4.182427
14. FF Sharopov Analysis of existing problems in teaching special subjects in professional
education. internationalsciences, education and new learning technologies volume 1 | issue 9| 2024

https://eijmr.org/conferences/

