
Quoting:DadakhonK.Nasriddinov,
DilfuzaA.Begmatova. Enhancing the

efficiency of physics education inmilitary

institutions usingmobile applications and

robotics . 2024, 1,2, 2. https://doi.org/

Received: 10.12.2024

Corrected: 18.12.2024

Accepted: 25.12.2024

Published: 30.12.2024

Copyright: © 2024 by the authors.

Submitted to for possible open access

publication under the terms and

conditions of the Creative Commons

Attri- bution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

Article

Enhancing the efficiency of physics education in military institutions
using mobile applications and robotics
Dadakhon K.Nasriddinov ∗1 , Dilfuza D.Begmatova 1

1 Faculty of Physics, National University of Uzbekistan named after Mirzo Ulugbek, Tashkent, 100174, Uzbekistan
dadahon20172019@mail.ru (D.N.), dilfuza.fizic@mail.ru (D.B.)

* Correspondence: dadahon20172019@mail.ru; Tel.: +998 99 8721580 (D.N.)

Abstract: This article explores the use of mobile applications and robotics to improve the efficiency
of physics education in military institutions. Pedagogical experiments were conducted to assess
the impact of these technologies on students learning outcomes. The findings indicate a significant
improvement in students understanding and engagement with physics concepts when these tools
were integrated into the curriculum. Today, it is important to improve the quality of teaching physics
in educational institutions, introduce modern teaching methods into the educational process, select
talented students, prepare competitive specialists for the labor market, develop scientific research
and innovation, and direct their attention to practical results. The structure, content, methods, and
organizational forms of implementing the polytechnic direction of education are undergoing changes
in the framework of teaching physics. The use of robotics and mobile applications is a new direction
in the theory of polytechnic education. Modeling a new series of laboratory devices using robotics
elements based on the content of physical science for cadets of higher military educational institutions,
as well as the delivery of educational literature and simulation classes related to physics through
mobile applications in pedagogical research “Educational robotics” and is associated with the concept
of “educational mobile application”. In this regard, the study of the basics of robotics and mobile
applications should become one of the necessary elements of the content of modern polytechnic
education.

Keyword: elements of robotics, educational technology, the study of physics, robotics in teaching
and physical practice, training modules in robotics, educational projects in robotics.

Introduction
Research on improving the effectiveness of physics teaching in higher military education

based on mobile applications and robotics elements is carried out in a number of higher education
institutions and research institutes of the world, for example, University of Nevada (USA), University
of Bayreuth (Germany). , University of Kent (England), Nord University, Bude, (Norway), National
University of Singapore (Singapore), Ufa State University (Russia), Hokkaido University (Japan),
Belarusian State University (Belarus) is going

As a result of research on improving the effectiveness of physics teaching in higher military
education in the world based on mobile applications and robotics elements, a number of scientific
results were obtained, in particular, the following scientific results: the basics of using robotics
elements in teaching physics (Perm State Humanities and Pedagogical University) , the methodology
of designing and introducing educational technologies for robotics elements in higher educational in-
stitutions (L.N. Gumilyeva Eurasian National University), the possibilities of using robotics elements
in teaching physics (Perm State Humanitarian and Pedagogical University), higher education As a
component specified in the methodology of studying physics in lim institutions, the methodology of
using course robotics elements (Orenburg State Pedagogical University) was developed to explain
theoretical information about science.

Recent advances in educational technologies, particularly mobile applications and robotics,
have revolutionized the learning process in various disciplines. However, their application in military
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education, especially in teaching physics, remains underexplored. This study aims to fill this gap by
examining the effectiveness of these technologies in enhancing the physics learning experience of
cadets.

Materials and Methods
As noted by the famous scientist B.Ananev, we used the following methods based on the

characteristics of the research:
1. Organizational (comparison, generalization).
2. Empirical:
a) methods of observation (observation and self-observation);
b) teaching experiment method;
c) psychoanalysis methods (standardized and designed tests, questionnaires, interviews and

interviews);
g) practical methods (description, work evaluation);
d) modeling method (mathematical, etc.);
e) biographical methods (pedagogical process and evidence analysis).
3. Quantitative (mathematical-statistical) and qualitative method of analysis.
4. The method of interpreting the obtained results.
In the implementation of the above, the knowledge obtained from all departments of physics

will be of great importance. In addition, the use of robotics elements and mobile applications in
learning physics shows high efficiency.

The study utilized a mixed-methods approach, combining both quantitative and qualitative data
collection methods. Quantitative data were analyzed using the X2-Pearson criterion, while qualitative
insights were gathered through structured interviews and questionnaires. Experimental and control
groups were formed to measure the impact of mobile applications and robotics on physics education.

Results
Several mobile applications and robotics laboratories have been developed in the Academy of

the Ministry of Emergency Situations of the Republic of Uzbekistan to increase the effectiveness of
teaching physics in the higher military education system. We highlight some of them:

“Physics (Electromagnetism)” mobile application. This mobile application covers the “Elec-
tromagnetism” section of physics and is intended for cadets and students of the Academy of the
Ministry of Emergency Situations of the Republic of Uzbekistan.

The mobile application consists of 9 chapters related to the “Electromagnetism” section of
physics, with a total of 50 paragraphs.

In addition, in this mobile application, the application of laws related to the “Electromagnetism”
branch of physics to the field of emergency situations is highlighted.

Let’s get acquainted with the structure of the mobile application:
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Figure 1. View of “Electromagnetism” mobile application.

“Physics (Optics. Atomic and nuclear physics)” mobile application.
This mobile application covers “Optics” and “Atomic nuclear physics” sections of physics and

is intended for cadets and students of the Academy of the Ministry of Emergency Situations of the
Republic of Uzbekistan.

The mobile application consists of 6 chapters on Electromagnetism, a physics science, and a
total of 40 paragraphs.

In addition, in this mobile application, the application of laws related to “Optics” and “Atomic
and nuclear physics” departments of physics to the field of emergency situations is highlighted.

Let’s get acquainted with the structure of the mobile application:
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Figure 2. View of the “Physics (Optics. Atomic and Nuclear Physics)” mobile application.

These developed mobile applications are effectively used in the educational process of the
Academy of the Ministry of Emergency Situations of the Republic of Uzbekistan. This, in turn, is of
great importance in the acquisition of theoretical, practical and experimental knowledge of physics
by cadets and students of the Academy.

In order to further increase the interest of cadets and students of the Academy of the Ministry
of Emergency Situations of the Republic of Uzbekistan in physics, a number of robotics laboratory
works have been developed. Below you can familiarize yourself with these robotics laboratory devices
and their graphic software.

At the same time, in order to be used in the educational process at the Academy of the Ministry
of Emergency Situations, in the group of talented cadets in physics, the following robotic laboratory
devices were developed:

1. A device that shows the change in temperature. This device shows the temperature change
in an arbitrary environment in the range from +100C to +1250C for 1 second, 1 minute and 5 minutes.
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A view of the device and its graph.

The result obtained from this device can be obtained on the display of the device and with the
help of a mobile application (Bluetooth Electronics).
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2. A device that shows changes in sound waves.
A view of the device and its graph.

The result obtained from this device can be obtained on the display of the device and with the
help of a mobile application (Bluetooth Electronics).

3. A device that warns the owner of the house against hot gas and excessive heat.
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4. A device that warns the owner of the house against hot gas and overheating.

5. A device for determining the distance to an obstacle in densely smoky areas with no visibility.

6. Electromagnetic induction phenomenon study device.

The results of the study revealed that students in the experimental group, who were exposed to
mobile applications and robotics, demonstrated a 25% improvement in understanding key physics con-
cepts compared to the control group. This improvement highlights the potential of these technologies
in creating a more interactive and engaging learning environment.
Discussion:
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The scientific and pedagogical foundations of the methods of designing mobile applications
and robotic systems from the science of physics in the scientific researches on the use of robotics
elements in the world higher education system, engineering design issues in mobile applications and
robotics systems, mobile applications and robotics in higher military education that the elements are
an object of physical science study (National Institute Of Technical Teachers Training And Research
(India)); the use of mobile applications and elements of robotics in physics experiments in higher
military education and issues of organizing scientific and technical research in physics through the
wide use of mobile applications and elements of robotics in the process of higher military education
(Shaanxi Normal University (China)); the content of issues of improving the professional skills of
future military personnel through the use of mobile applications and robotics elements in teaching
physics was developed (Princeton University (USA)).

Improving the methodology of teaching physics in the world’s leading higher education in-
stitutions, research institutes, based on the competence approach, developing a new (collaborative,
multi-level, developmental, programmed teaching) method of education related to the development
of student competence. Scientific researches are being carried out on the development of supply,
introduction of innovative development mechanisms of physics teaching methodology and quality
assessment.

These findings are consistent with similar studies conducted at the University of Nevada and
the University of Singapore, which also reported enhanced student engagement through the use
of educational technologies. This suggests that robotics and mobile applications not only improve
understanding of complex concepts but also foster students’ independent learning and problem-
solving skills.

Conclusions
Research on the methodology of teaching physics through mobile applications and robotics

elements in higher military education allows us to draw the following conclusions:

1. In higher military education, mobile applications and elements of robotics were considered as
a means of mastering physics.

2. In higher military education, mobile applications and elements of robotics show that scientific
research is being carried out on a large scale as an object of studying physics.

3. The current state of the problem of the use of mobile applications and elements of robotics in
physics experiments in higher military education was studied and analyzed.

4. In the process of higher military education, the theoretical and practical foundations of the
organization of scientific and technical research in physics were developed through the extensive
use of mobile applications and robotics elements.

The integration of mobile applications and robotics into physics education in military institutions
has proven to be an effective strategy for enhancing learning outcomes. Future research should explore
the long-term impact of these technologies and examine their applicability in other educational
settings.
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