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In October 2019, the concept of developing the higher education system of the Republic of 

Uzbekistan until 2030 was adopted in our country. This document was based on tasks such as the 

development of integration of science, education and production in order to accelerate intellectual 

development, train competitive personnel, effectively organize scientific and innovative activities, 

and strengthen international cooperation. The content of the concept reflects the priorities of the 

reform of the higher education system of our country. In it, expansion of the coverage level and 

improvement of the quality of education in higher educational institutions, introduction of digital 

technologies and educational platforms, involvement of young people in scientific activities, 

formation of innovative structures, commercialization of scientific research results, achievement 

of international recognition and many other specific directions are defined. All this serves to raise 

the educational process to a new level of quality [1]. 

       The encouraging speech of our President Shavkat Mirziyoyev at the solemn ceremony 

dedicated to the Day of Teachers and Trainers is proof of this. As the head of our state noted, we 

set ourselves the main goal of creating a new renaissance in Uzbekistan, i.e. the foundations of the 

third renaissance, through large-scale democratic changes, including educational reforms[2]. 

  In chemistry teaching, molecules are traditionally represented in 3D programs and drawn 

in 2D on paper or whiteboard, i.e. on the screen. However, the conceptual transition from 2D to 

3D (i.e., spatial ability) is essential for understanding chemistry. This is a process that interests 

many university students and they should practice it by visualizing atoms, molecules and reaction 

mechanisms. We want to study how university students perceive the use of 3D technologies and 

Virtual reality (VR), Augment reality (AR) technology in chemistry education and the impact on 

the quality of knowledge they receive. More specifically, we want to highlight in more detail what 

opportunities and difficulties students face when using AR technology in order to strengthen the 

transition from 2D view of molecules to 3D structure described by AR glasses [3]. 

 In chemistry lessons, when students do not have the opportunity to see chemical reactions, 

ongoing processes, and laboratory activities, 3D printers can be used to make models of chemical 

production enterprises, to see and imagine chemical processes [4]. In addition to viewing these 

processes virtually, they can also perform them interactively. The main thing is that in the 

conditions where working with explosives is dangerous, these virtual laboratories can be very 

useful [5]. The good thing is that the knowledge the students get and their understanding of the 

subject will be significantly wider [6]. 

      Picture-1. In this figure (a) chemical apparatus for interaction with the monitor or 
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      Displays 3D models and users can watch a video of organic chemical theories before the 

experiment; (b) displays user instructions or chemical reaction schemes that users can read before 

testing; (c) shows how to mix the chemical into a flask containing a stirrer and (d) shows how to 

start the reaction by turning on the stir button and the heating button [7]. 3D printers are three-

dimensional printing equipment technology. We can print any item or object on paper, and with 

the help of modern 3D printers, we can produce any item in any size [8]. 

 
Picture-2. Models of proteins developed using 3D printers 

 It can be difficult and time-consuming for technical students to step outside of traditional 

teaching methods to learn how to use and use "new" technologies, but these technologies we will 

consider the advantages of using [3] [9]. 

• Increasing students' interest in science 

• Use of modern pedagogical and information technologies 

• Improving the quality of education students receive 

• Training of qualified personnel in line with global requirements 

 Augmented reality (AR for short) is the creation of additional information about the 

environment by inputting information in the form of various sensors on the plane. This technology 

can give us the opportunity to scan the surrounding 3D objects and identify the surrounding 

objects. There is some plane around you [10]. With the help of augmented reality technology or 

specially developed programs, you can place a 3D object on the same plane as in real life [11], 

(Fig. 3). 

 
Picture-3. Interactive electronic textbook created on the basis of 3D software and AR 

technologies 

  Various digital and advanced technologies are used in higher education in order to increase 

the activity and interest of students in cognitive thinking and affective education, and this idea not 

only increases the effectiveness of the knowledge gained in classes, but also brings many 

conveniences [12]. [13]. 
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       Virtual reality (VR, English: virtual reality, VR, artificial reality) is a world created by 

technical means, transmitted to a person through his senses: sight, hearing, touch, etc. Virtual 

reality simulates both impact and reaction. Perform virtual reality and computer simulation of real-

time reactions for a robust set of reality experiences. [14]. 

 The power of virtual objects is kept close to the security of an object similar to the reality 

of material reality. In addition to effectively helping chemical processes in the study of reactions, 

virtual world users can often use them for other purposes as well [15]. 

 

 
Picture-4. Interactive approach to chemistry lessons based on 3D software and VR 

technologies 

 MR (Mixed Reality) is a further development of VR and AR to enhance the realism of the 

user experience. It can be said: MR = VR + AR = virtual world + digital information + real world. 

It is also a combination of virtual and reality. The digital information developed by MR technology 

can also use the real world as a carrier, and it is three-dimensional and more realistic. The 

difference between MR and AR is that in the world of MR, the virtual objects presented in the real 

world are not displaced as the player's position changes. Their positions are actually relatively 

stable. In the developed MR world, users cannot distinguish which is a virtual object and which is 

a real object[16]. 

 Using 3D projections and simulations in all areas of education, including chemistry, 

students can interact with virtual objects and manipulate them to learn in detail [17]. If university 

students use Mixed Reality (mixed reality) to study chemistry, it even allows teachers to teach and 

communicate with their students remotely [18-19]. 

.   

Picture-4. Chemistry lessons based on MR technologies and programs 

 Virtual educational technologies and distance learning technologies in education solve 

such tasks as developing individualized educational methods, forming and improving the student's 

knowledge, and determining the level of acquired knowledge. The use of distance learning 
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      technologies in the educational process has a strong impact on the positive changes in the content, 

forms and methods of education [20-21]. 

 Therefore, the education system is being consistently developed in order to educate young 

people to be knowledgeable and competent, to train experts in line with world development. The 

initial reforms in the field of higher education focused primarily on increasing coverage, improving 

the financial condition of institutes and universities, and providing financial support to professors 

and teachers. 

The use of 3D virtual software in chemistry has more potential benefits for improving the 

quality of education and student engagement. 

    Therefore, the interaction in the virtual world increases the students' engagement in the 

online class, as well as the students' sense of connection and understanding with the chemical 

processes taking place. 

    Students are more likely to engage in discussions in the virtual world than in a face-to-face 

class. The most important benefit of using the virtual world is the opportunity to use more 

discussion situations, instant messages or e-mail than traditional face-to-face classes. 

   The virtual world offers many interesting opportunities for students who want to explore 

new educational tools and resources in teaching. From our experience creating a virtual chemistry 

classroom, we know that 3D graphics are a powerful tool for visualizing and understanding 

complex and abstract information. 

 

REFERENCES 

1. On approval of the concept of development of the higher education system of the Republic 

of Uzbekistan until 2030. 29.10.2020. 

2. On approval of the concept of development of the higher education system of the Republic 

of Uzbekistan until 2030. Oktam Umurzakov, Chairman of the Republican Council of 

Higher Education, Doctor of Economics, Professor. People's word newspaper 29.10.2020. 

3. Holographic Learning - the use of augmented reality technology in chemistry teaching to 

develop students' spatial ability.  December 2021 Conference: CEUR Workshop 

Proceedings (CEUR-WS.org) Authors: Eva Mårell-Olsson 

(https://www.researchgate.net/profile/Eva-Marell-Olsson) Umeå University 

(https://www.researchgate.net/institution/Umea-University) Karolina Broman 

4. The role of three-dimensional reflection in the virtual laboratory in chemistry education G.A 

Ikhtiyarova, Ch.Q. Haydarova, M.Sh Akhadov, N.Kh. Dzhorakulova. Journal of 

pedagogical skills Bukhara - 2020 #2.146-152, pages 

5. Effectiveness of using 3D technologies in chemistry Print Current problems of modern 

organic chemistry. G.A. Ikhtiyarova, Ch.Q. Haydarova Republic scientific and practical. 

Anjumi Karshi 2021. Pages 264-265. 

6. Applications of 3D-Printing for Improving Chemistry Education Cody W. Pinger*, Morgan 

K. Geiger, and Dana M. Spence Cite this: chem. Educ.2020,97,1,112-117 pages publication 

date: November 18.2019. 

7. Design of Virtual Reality System for Organic Chemistry. Kalaphath Kounlaxay1, Dexiang 

Yao1, Min Woo Ha2,3 and Soo Kyun Kim4. Ntelligent Automation & Soft Computing 

DOI:10.32604/iasc.2022.020151. 

8. 3D Printing in Chemistry. Visible Light Mediated Metal-free Thiol–yne Click Reaction", 

Chem. Sci., 2016, 7, 6740-6745,  

9. H. Xue, P. Sharma och F. Wild, ”User Satisfaction in Augmented Reality-Based Training 

Using Microsoft HoloLens,” Computers  8, 9, 2019.  

https://www.researchgate.net/profile/Eva-Marell-Olsson
https://www.researchgate.net/institution/Umea-University


 

SCIENCE AND INNOVATION 
INTERNATIONAL SCIENTIFIC JOURNAL VOLUME 2 ISSUE 12 DECEMBER 2023 

UIF-2022: 8.2 | ISSN: 2181-3337 | SCIENTISTS.UZ 

 44  

 

      10. A systematic review of augmented reality in chemistry education. Alex Mazzuco ,  Aliane 

Loureiro Krassmann , Eliseo Reategui , Raquel Salcedo Gomes .  Review of Education 23 

April 2022  

11. Use of Augmented Reality in Chemistry Education Authors: Pavlo P. Nechypurenko , 

Тетяна Старова, Тетяна Селіванова, Анна Томіліна December 2018 

DOI:10.31812/pedag.v51i0.3650. 

12. D. W. M. C. V. Novak, ”Looking in, looking out: A discussion of the educational affordances 

of current mobile augmented reality technologies,” i Educational Stages and Interactive 

Learning: From Kindergarten to Workplace Training, Information Science Reference, 2012, 

pp. 92-106. 

13. Possibilities and advantages of using an innovative electronic textbook in chemistry. G.A 

Ikhtiyarova, Ch.K Khaydarova, Z.U Ishmanova, M Norova Asian Journal of 

Multidimensional Research  Vol 10, Issue 3, March, 2021. 

14. Virtual reality in chemical and biochemical engineering education and training. Author links 

open overlay panel Vinod Vijay Kumar a, Deborah Carberry b, Christian Beenfeldt c, Martin 

Peter Andersson b, Seyed Soheil Mansouri b, Fausto Galluccia July 2021, Pages 143-153 

15. VR in chemistry, a review of scientific research on advanced atomic/molecular visualization. 

Alba Fombona-Pascual , Javeir Fombona and Esteban Vazquez-Cano. Chemistry Education 

Research and Practice Issue 2.2022. 

16. How mixed reality is changing the game for healthcare, from performing live surgeries to 

delivering ultrasounds in 3D Written By Lorraine Bardeen published March 8, 2018 

17. Molecular web: A Website for Chemistry and Structural Biology Education Through 

Interactive Augmented Reality out of the Box in Commodity Devices” F Cortés Rodríguez, 

G Frattini, L Krapp, H Martinez-Huang, D Moreno, J Salomón, L Stemkoski, S Träger, M 

Dal Peraro et LA Abriata. ChemRxiv 2020 

18. Chemistry Experiments Virtual Labs | How to Implement Them. PraxiLabs: Last Updated 

on November 15, 2022 by Sara Assem 

19. Aspects of Modernization of Chemistry Education in the Process of Continuous Education  

in the Example of the Latest Advances in Information Technology. G.A Ikhtiyarova, Ch.K 

Khaydarova, Z.U Ishmanova, M. Sh Akhadov . The 1st International Conference on 

Problems and Perspectives of Modern Science ICPPMS – 2021. 10-11 june  pages: 060022-

1/ 060022-6 

20. Methodology of creating and using multimedia electronic textbooks on general and 

inorganic chemistry (in the example of higher education). G. A. Ikhtiyarova, Ch. Q 

Haydarova, a collection of materials of the international scientific and practical conference 

on the topic "The role of continuous professional development in education in the 

development of society, implementation issues: goals and tasks" Karshi "Nasaf" NMIU-

2022 19-21. Pages 

21. Increasing the effectiveness of education by using holographic education in the teaching of 

chemistry. G. A. Ikhtiyarova, Ch. Q Haydarova Chemistry and medicine: from theory to 

practice. Scientific and practical conference Bukhara 7-8.10 2022 pp. 245-249 


