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“ZAMONAVIY TA’LIMDA ISLOHOTLAR VA 
TEXNIK TAFAKKUR” 

ilmiy jurnali 
Mazkur ilmiy to‘plamda “Zamonaviy ta’limda islohotlar va texnik tafakkur” ilmiy jurnaliga 

taqdim etilgan ilmiy maqolalar, tezislar hamda ilmiy-tadqiqot natijalari o‘rin olgan. Jurnal 

zamonaviy ta’lim tizimini rivojlantirish, ta’lim jarayoniga innovatsion pedagogik va axborot 

texnologiyalarini joriy etish, ta’lim mazmuni va metodlarini takomillashtirish, shuningdek, 

pedagogika, texnika va muhandislik yo‘nalishlarining o‘zaro integratsiyasini rivojlantirishga 

qaratilgan ilmiy izlanishlarni yoritishga ixtisoslashgan. 

Nashrda ta’lim va tarbiya jarayonining nazariy hamda amaliy masalalari, zamonaviy 

pedagogik texnologiyalar, raqamli va innovatsion ta’lim, muhandislik va texnik ta’limni 

rivojlantirish, fanlararo integratsiya, texnik tafakkurni shakllantirish, ta’lim jarayonini 

loyihalashtirish va takomillashtirish, shuningdek, mazkur sohalardagi dolzarb ilmiy-metodik 

muammolarning yechimlariga bag‘ishlangan tadqiqotlar o‘rin oladi. 

MUALLIFLAR E’TIBORIGA: 

To‘plamga kiritilgan ilmiy maqola va tezislarda keltirilgan statistik ma’lumotlar, ilmiy 

faktlar, raqamli ko‘rsatkichlar, natijalar, iqtiboslar, bibliografik ma’lumotlar hamda boshqa 

axborotlarning haqqoniyligi va ishonchliligi uchun mualliflar shaxsan mas’ul hisoblanadi. 

Maqolalarda foydalanilgan manbalarga havolalarning to‘g‘ri rasmiylashtirilishi, 

iqtiboslarning mazmunan va bibliografik jihatdan aniqligi, shuningdek, mualliflik huquqi 

talablariga rioya etilishi mualliflarning zimmasidadir. 

Tahririyat tomonidan taqdim etilgan materiallarning ilmiy-uslubiy va texnik talablarga 

muvofiqligi ko‘rib chiqiladi. Biroq maqolalarda bayon etilgan ilmiy qarashlar, xulosalar va 

tavsiyalar uchun mas’uliyat bevosita mualliflarga tegishlidir. 
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TECHNICAL THINKING THROUGH DIGITAL 

TECHNOLOGIES IN THE HIGHER EDUCATION 

SYSTEM 
Sharipova Shakhruza Nusrat qizi 1 

1 Bukhara State Technical University 
 

Abstract: This article analyzes effective methods for developing technical thinking in students 

based on digital technologies in the higher education system from a scientific, theoretical and 

practical perspective. The role and importance of technical thinking in the process of training 

technical specialists in the context of digital transformation are highlighted, and the didactic 

possibilities of modern tools such as virtual laboratories, digital modeling, simulation programs, 

and artificial intelligence-based learning platforms are revealed. The research substantiates 

pedagogical methods aimed at developing technical thinking based on a competency-based and 

systematic approach. The results of the article serve to improve the quality of education in higher 

education institutions. 

Keywords: digital technologies, technical thinking, higher education, virtual laboratory, 

simulation, pedagogical methodology, competency-based approach. 

 

Аннотация: В данной статье с научной, теоретической и практической точек зрения 

анализируются эффективные методы развития технического мышления у студентов на 

основе цифровых технологий в системе высшего образования. Подчеркивается роль и 

значение технического мышления в процессе подготовки технических специалистов в 

контексте цифровой трансформации, а также раскрываются дидактические возможности 

современных инструментов, таких как виртуальные лаборатории, цифровое 

моделирование, программы моделирования и обучающие платформы на основе 

искусственного интеллекта. Исследование обосновывает педагогические методы, 

направленные на развитие технического мышления на основе компетентностного и 

системного подхода. Результаты статьи служат для повышения качества образования в 

высших учебных заведениях. 

Ключевые слова: цифровые технологии, техническое мышление, высшее образование, 

виртуальная лаборатория, моделирование, педагогическая методология, 

компетентностный подход. 

 

Annotatsiya. Mazkur maqolada oliy ta’lim tizimida raqamli texnologiyalar asosida talabalarda 

texnik tafakkurni rivojlantirishning samarali usullari ilmiy-nazariy va amaliy jihatdan tahlil 

qilinadi. Raqamli transformatsiya sharoitida texnik mutaxassislarni tayyorlash jarayonida texnik 

tafakkurning o‘rni va ahamiyati yoritilib, virtual laboratoriyalar, raqamli modellashtirish, 

simulyatsiya dasturlari, sun’iy intellektga asoslangan o‘quv platformalari kabi zamonaviy 

vositalarning didaktik imkoniyatlari ochib beriladi. Tadqiqotda kompetensiyaviy va tizimli 

yondashuv asosida texnik tafakkurni rivojlantirishga yo‘naltirilgan pedagogik usullar asoslab 

berilgan. Maqola natijalari oliy ta’lim muassasalarida ta’lim sifatini oshirishga xizmat qiladi. 
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Kalit so‘zlar: raqamli texnologiyalar, texnik tafakkur, oliy ta’lim, virtual laboratoriya, 

simulyatsiya, pedagogik metodika, kompetensiyaviy yondashuv. 

 

Introduction 

 Today's globalization and digitalization processes are having a serious impact on the 

higher education system, as well as on all sectors. Developing technical thinking is one of the 

urgent tasks, especially for students studying in technical and engineering fields. Modern 

production and technological processes require a high level of analytical thinking, modeling of 

problem situations, and the effective use of digital tools. (UNESCO, 2023; Abdurashidova et al., 

2023). 

In a situation where traditional teaching methods are not sufficiently effective in 

developing technical thinking, there is a need to improve teaching methodologies based on digital 

technologies. Therefore, it is important to identify and scientifically substantiate effective methods 

for developing technical thinking through digital technologies in the higher education system. 

 Global overview: The recent literature review provides a global overview of the 

development of technical thinking (CT) — there is a broad analysis of the digital tools used to 

teach CT (visual programming, simulations, games) and their role in the educational context.  

• Digital Literacy & CT: The article examines digital literacy as a tool for developing CT 

skills in young learners — the level of digital literacy plays an important role in building 21st 

century skills. 

 Integration Research: Recent research articles explore methodological approaches to 

integrating CT into education by integrating teachers’ pedagogical, technological, and content 

knowledge. 

Shuchi Grover is an Indian-American learning scientist known for his research on computer 

science education and computational thinking. He has authored numerous articles and abstracts on 

the deep learning and integration of CT into the learning process.  

 Eric Klopfer is an MIT professor who works on building complex systems and CT skills 

through educational technology and educational games. 

Kentaro Toyama is a researcher in technology and global development: he studies the 

impact of information and communication technologies on social development, ICT4D projects 

(ICT for Development).  

Stamatis Papadakis is a researcher who has worked on international CT and pedagogy 

projects, and has participated in international projects on CT.  

Tomaso A. Poggio is a scientist who studies cognitive science, artificial intelligence and 

learning systems, with fundamental work on the impact of these technologies on human thinking.  
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David De Roure is a researcher who has made significant contributions to the field of 

digital humanities and e-research. 

In recent years, scientists from the CIS (including Russia, Ukraine, Belarus, Kazakhstan, 

Uzbekistan) have also been conducting scientific work on technical thinking, digital pedagogy, 

ICT integration and digital educational technologies: 

Local research studies the digitization process, digital educational methods and effective 

approaches to transferring scientific literature to electronic format. For example, there are articles 

on scientific literature digitization technologies and their advantages.  

 Uzbek scientists are conducting applied research on the development of creative thinking 

and student skills through digital technologies.  

 Participation of CIS academics in conferences and international scientific meetings also    

covers the topics of digital technologies and innovations (Bukhara Conference). 

The purpose and objectives of the study 

The purpose of the study is to identify effective pedagogical methods for developing 

technical thinking in students using digital technologies in the higher education system and to 

develop their scientific and methodological foundations. 

Research objectives: 

a) analyze the content and essence of the concept of technical thinking; 

b)identify the didactic potential of digital technologies in the development of technical 

thinking; 

c) study of modern digital tools used in higher education; 

d) substantiate effective methods aimed at developing technical thinking; 

e) develop recommendations for the implementation of research results into practice. 

Technical thinking and its importance in higher education 

The development of technical thinking is one of the urgent tasks facing society today. At a 

time when the pace of mastering digital technologies and the demand for the quality of technical 

specialists is increasing, traditional educational methods alone are losing their effectiveness. It is 

at this point that online and distance learning technologies create new opportunities and provide 

broad opportunities for the development of technical thinking. The most important aspect of 

distance learning is the globalization of education and an individualized approach. Today, every 

student, sitting anywhere in the world, has access to the latest technologies and educational 

resources. This not only expands the scope of knowledge, but also strengthens the skills of working 

with technology. Through virtual laboratories and simulations, the opportunity to repeat real-life 

experiences is created, which plays an important role in the formation of practical knowledge. At 
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the same time, along with the advantages of online and distance learning, there are also some 

problems. In particular, the lack of sufficient technological infrastructure and the inability to 

effectively use the Internet still remain obstacles for many students. In addition, the lack of live 

communication between the teacher and the student can negatively affect student motivation. 

Therefore, to increase the effectiveness of online education, it is necessary to improve pedagogical 

approaches along with technologies. The advantage of the blended learning model in developing 

technical thinking is manifested as a solution to these problems. The student receives knowledge 

through online education, and consolidates practical experience in traditional or virtual 

laboratories. Such an approach teaches students not only to think intelligently, but also to think 

creatively and independently solve problems. The results obtained during the discussion show that 

in order to develop technical thinking, it is necessary to use interactive methods, project-based 

learning, and develop critical thinking to effectively organize online and distance learning. When 

students are directed to find solutions to real-life technical problems, their technical thinking 

develops and their confidence in their knowledge increases. For example, solving engineering 

problems in virtual laboratories or managing complex processes through simulations encourages 

students to be active. 

Technical thinking is a thinking activity aimed at understanding, analyzing, modeling and 

solving problems of technical objects, processes and systems. In the higher education system, 

technical thinking is an important component of preparing students for professional activity. The 

related idea of computational thinking also emphasizes abstraction, decomposition, and systematic 

problem solving (Wing, 2006; Grover & Pea, 2013). 

Technical thinking includes the following components: 

- technical problem identification; 

- logical and algorithmic thinking; 

- modeling and simulation; 

- skills for working in a digital environment; 

- technical decision-making. 

The role of digital technologies in the formation of these competencies is incomparable. 

The main task of digital technologies is to develop the knowledge, skills and competencies 

of students by organizing the educational process in an effective, flexible and interactive way. In 

the higher education system, digital technologies are emerging as an important pedagogical tool 

that complements and improves traditional teaching methods. 

The main tasks of digital technologies are: 
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 increasing the understanding of the educational process through visualization and 

modeling of complex technical concepts; 

encouraging students to think independently and creatively, developing technical thinking; 

 ensuring an individual and differentiated approach to the educational process; 

 increasing the effectiveness of practical training through virtual laboratories and 

simulation programs; 

developing skills in quickly searching, processing and analyzing information; 

 creating the opportunity to monitor the quality of education and analyze results; 

 preparing for professional activities in a digital environment. 

Thus, digital technologies serve to develop technical thinking in the higher education 

system, improve the quality and efficiency of education, and train competitive specialists. 

Digital technologies create broad opportunities for the development of technical thinking 

in the higher education process. In particular: 

Virtual laboratories allow students to study complex technical processes in a safe and 

interactive way. This method develops technical thinking through experimentation, error analysis, 

and modeling of results. Reviews of virtual laboratories report their value for experimentation and 

visualization while stressing the importance of sound instructional design (Potkonjak et al., 2016; 

May et al., 2023). 

Through programs such as MATLAB, AutoCAD, SolidWorks, students acquire skills in 

designing and analyzing technical objects. 

Artificial intelligence and adaptive platforms. AI-based learning systems offer tasks that 

are appropriate to the student's level of knowledge and provide an individual approach. 

Effective methods for developing technical thinking. According to the results of the study, 

the following methods are considered the most effective: 

• Problem-based learning method - giving tasks based on real technical problems; 

• Project-based learning - developing team projects in a digital environment; 

• Blended learning - combining traditional and digital education; 

• Interactive simulations - visual modeling of technical processes; 

• Digital portfolio - assessing students' technical developments. 

Scientific novelty of the research 

• An integrated model of digital technologies in the development of technical thinking was 

developed; 

• Pedagogical criteria for the development of technical thinking for higher education were 

determined; 
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• Effective methodological recommendations based on the use of digital tools were 

developed. 

Analysis of foreign experience. 

Germany. The German technical education system is based on a dual education model, 

combining theoretical knowledge with the practice of producing knowledge. This model serves to 

effectively form technical thinking and professional skills in students (Müller, 2020). 

South Korea. In South Korea, special attention is paid to robotics and programming within 

the framework of STEM education. Teaching based on problem situations has a positive effect on 

the development of technical thinking (Kim & Choi, 2022). 

Finland. The Finnish education system prioritizes project-based and interactive 

approaches, and students develop creative and critical thinking through collective technical 

projects (Sahlberg, 2019). 

Expected results 

• Students’ technical thinking skills increase; 

• Independent and creative thinking develops; 

• Professional competencies are formed; 

• The effectiveness of the educational process increases; 

• Skills for working in a digital environment are developed. 

Research approach and limitations. The article is based on a focused analysis of scholarly 

literature and a comparative review of digital learning tools used in technical higher education. 

The discussion synthesizes published findings on computational thinking, active and problem-

based learning, and virtual laboratories. Since the present version does not report a participant 

sample, measurement instruments, or original experimental data, the proposed outcomes should 

be interpreted as methodological expectations rather than as empirically measured effects. Further 

work should pilot the methods in engineering courses and compare student performance before 

and after implementation. 

Conclusion 

In conclusion, the development of technical thinking through digital technologies in the 

higher education system is one of the priorities of modern education. The effective use of digital 

tools helps to develop students' technical thinking and prepare them as competitive specialists. The 

results of the study serve as an important scientific and methodological basis for their 

implementation in higher education practice. 

REFERENCES 



` 

 

 

 

ZAMONAVIY TA’LIMDA ISLOHOTLAR 
VA TEXNIK TAFAKKUR 

www.texniktafakkur.com 

2026-yil, oktabr, № 2-son 

e-ISSN: 3162-1686 1063 

1. UNESCO. (2023). Global Education Monitoring Report 2023: Technology in education: A tool 

on whose terms? Paris: UNESCO. https://doi.org/10.54676/UZQV8501 

2. Anderson, T. (Ed.). (2008). The Theory and Practice of Online Learning (2nd ed.). Athabasca 

University Press. https://doi.org/10.15215/aupress/9781897425084.01 

3. Mishra, P., & Koehler, M. J. (2006). Technological pedagogical content knowledge: A 

framework for teacher knowledge. Teachers College Record, 108(6), 1017–1054. 

https://doi.org/10.1111/j.1467-9620.2006.00684.x 

4. Siemens, G. (2005). Connectivism: A Learning Theory for the Digital Age. International 

Journal of Instructional Technology and Distance Learning, 2(1). 

5. OECD. (2016). Innovating Education and Educating for Innovation: The Power of Digital 

Technologies and Skills. Paris: OECD Publishing. https://doi.org/10.1787/9789264265097-en 

6. Wing, J. M. (2006). Computational thinking. Communications of the ACM, 49(3), 33–35. 

https://doi.org/10.1145/1118178.1118215 

7. Grover, S., & Pea, R. (2013). Computational thinking in K–12: A review of the state of the field. 

Educational Researcher, 42(1), 38–43. https://doi.org/10.3102/0013189X12463051 

8. Prince, M. (2004). Does active learning work? A review of the research. Journal of Engineering 

Education, 93(3), 223–231. https://doi.org/10.1002/j.2168-9830.2004.tb00809.x 

9. Potkonjak, V., Gardner, M., Callaghan, V., Mattila, P., Guetl, C., Petrović, V. M., & Jovanović, 

K. (2016). Virtual laboratories for education in science, technology, and engineering: A review. 

Computers & Education, 95, 309–327. https://doi.org/10.1016/j.compedu.2016.02.002 

10. May, D., Jahnke, I., & Moore, S. (2023). Online laboratories and virtual experimentation 

in higher education from a sociotechnical-pedagogical design perspective. Journal of Computing 

in Higher Education, 35, 203–222. https://doi.org/10.1007/s12528-023-09380-3 

11. Bransford, J. D., Brown, A. L., & Cocking, R. R. (Eds.). (2000). How People Learn: Brain, 

Mind, Experience, and School: Expanded Edition. National Academy Press. 

https://doi.org/10.17226/9853 

12. Mayer, R. E. (2009). Multimedia Learning (2nd ed.). Cambridge University Press. 

13. Abdurashidova, M., Balbaa, M. E., Nematov, S., Mukhiddinov, Z., & Nasriddinov, I. 

(2023). The impact of innovation and digitalization on the quality of higher education: A study of 

selected universities in Uzbekistan. Journal of Intelligent Systems, 32(1), Article 20230070. 

https://doi.org/10.1515/jisys-2023-0070 

14. Baxtiyorova, M., & Qoshaqova, G. (2026). Digital technologies and modern pedagogy: 

Evidence from Uzbekistan. Qo‘qon universiteti xabarnomasi, 17, 125–131. 

https://doi.org/10.54613/ku.v17i.1375 



` 

 

 

 

ZAMONAVIY TA’LIMDA ISLOHOTLAR 
VA TEXNIK TAFAKKUR 

www.texniktafakkur.com 

2026-yil, oktabr, № 2-son 

e-ISSN: 3162-1686 1064 

15. Sharipova, Z. S. (2025). Digital transformation of the education system in Uzbekistan: 

Challenges, opportunities, and future prospects. Pioneering Studies and Theories, 1(4), 35–39. 

https://doi.org/10.5281/zenodo.15046348 

16. Prince, M. J., & Felder, R. M. (2006). Inductive teaching and learning methods: 

Definitions, comparisons, and research bases. Journal of Engineering Education, 95(2), 123–138. 

https://doi.org/10.1002/j.2168-9830.2006.tb00884.x 

17. Smith, K. A., Sheppard, S. D., Johnson, D. W., & Johnson, R. T. (2005). Pedagogies of 

engagement: Classroom-based practices. Journal of Engineering Education, 94(1), 87–101. 

https://doi.org/10.1002/j.2168-9830.2005.tb00831.x 

18. Means, B., Toyama, Y., Murphy, R., Bakia, M., & Jones, K. (2010). Evaluation of 

Evidence-Based Practices in Online Learning: A Meta-Analysis and Review of Online Learning 

Studies. U.S. Department of Education. 

19. Papert, S. (1980). Mindstorms: Children, Computers, and Powerful Ideas. Basic Books. 

  


