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The Importance of Using Information and Communication
Technologies in the Teaching of Physics

Abstract

As indicated in the Education Reforms Program of the Republic of Azerbaijan, in order for
education to become a highly developed field, the society must achieve a high level of training of the
new generation in order to secure its future. For this, the content of education should be renewed in
terms of forming a new society. The creation of new learning technologies should be implemented as
an urgent task. Using the possibilities of interactive methods, a wide space should be given to areas
that stimulate the work of students and strengthen their interest in learning and reading. In the
modernization of the education system, the diverse and wide application of information and
communication technologies in the training process has opened up great opportunities and
perspectives.

The cardinal changes taking place in humanity today lead to the acquisition of richer scientific
knowledge, the creation of fundamentally new technologies, and the need for a new pedagogical
approach to the teaching methodology of subjects. In the teaching of physics at school, the application
of Information Communication technologies opens up a wide opportunity for the application of
individualization of lessons, modeling, individual approach, including interactive training. The
direction of development of information technologies, the optimal use of electronic textbooks,
automated training systems, and active training methods for the formation of technical and
technological bases allow fundamental changes to be made in the physics training process.

Physics is a fundamental science that contributes significantly to many technology and
engineering applications that make human life comfortable. It is a subject based on experience and
explanations. In the absence of experiments and explanations, it becomes difficult for students to
understand physics. The principles of physics are very abstract and require deep knowledge and
experience to explain to students.
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Fizikamin tadrisinda informasiya kommunikasiya texnologiyalarindan
istifadonin shamiyyati

Xiilasa
Azorbaycan Respublikas1 Tohsil Sahosindo Islahatlar Programinda gostorildiyi kimi, tohsilin
iistlin inkisaf etdirilon sahoya cevrilmolmasi liclin, 6z golocayini tomin etmok moagsadilo comiyyat
yeni naslin yliksok soviyyads hazirligina nail olmalidir. Bunun ii¢lin yeni comiyyasti formalasdirmaq
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baximindan tohsilin mezmunu yenilssdirilmalidir. Yeni tolim texnologiyalarinin yaradilmasi toxire-
salinmaz vozifa kimi hoyata kegcirilmolidir. Interaktiv metodlarin imkanlarindan istifade edorok
sagirdlorin amayini stimullagdiran, onlarin dyronmaya, oxumaga maragini giiclondiron sahalara genis
yer verilmoalidir. Tohsil sisteminin modernizo edilmasinda, tolim prosesindo informasiya kommu-
nikasiya texnologiyalariin ¢oxndvlii, genis totbiqi boyiik imkan va perspektivlor agmigdir.

Bu giin bosoriyyatdo bas veran kordinal doyisiklor daha zongin elmi biliklorin oaldo edilmosini,
prinsipca yeni texnologiyalarin yaradilmasini, fonlorin tadrisi metodikasina yeni pedaqoji yanagsma
zoruratini meydana ¢ixarir. Moktobds fizikanin todrisinds, informasiya kommunikasiya texnolo-
giyalarmin totbiqi dorslorin fordilogdirmeni, modellosdirilmasini, fordi yanasmani, o ciimloden
interaktiv tolimin totbigino genis imkan acir. Informasiya texnologiyalarinin inkisaf istiqamati,
texnika vo texnoloji osaslarin formalagdirilmasi iigiin elektron dorslikdon, avtomatlasdirilmis tolim
sistemindon, foal tolim tisullarindan optimal istifado fizika tolim prosesindo osasli doyisiklorin
edilmosino imkan verir. Fizika insan hayatini rahat edon bir ¢ox texnologiva va miihondislik
tatbiglarina ahamiyyatli tohfa veran asas elmdir. Tacriiba va izahlara asaslanan bir fonndir. Taocriiba
va izahatlar olmadiqgda sagirdlorin fizikan basa diismalori c¢atinlagiv. Fizika prinsiplori ¢ox
miicarraddir va talobalora izah etmak tictin dorin bilik va tacriiba talob olunur.

Acar sozlar: informasiya, elektron dorslik, perspektivior, kompiiter texnologiyasi

Introduction

In modern times, physics is considered the driving force of scientific and technological progress.
There is a need to expand the scope of knowledge acquired by students in schools. Now all schools
have been provided with computer classes and electronic textbooks.

Physics is a science about nature. Physics studies not one area of nature, but all its areas, unlike
other natural sciences. In this regard, physics cannot be learned without practice, experience,
laboratory, or observation. Information and Communication Technologies (ICT) are important due to
their potential to facilitate conceptual physics, stimulate interest, and increase learning outcomes in
physics education. In physics lessons, if it is not possible to conduct experiments in a laboratory or
classroom, they can be demonstrated via the Internet (Body of the Ministry of Education of the
Republic of Azerbaijan, 2018). Teaching an informatics lesson ensures that students in lower grades
can independently use their electronic textbooks in physics lessons. Therefore, it is easy to teach
students how to use an electronic textbook in physics lessons. The lesson can be held at a high level
with a physics electronic textbook that collects information about the laws and formulas of physics,
laboratory work, tests, modeled video images of physical phenomena, and scientists (Ismayilov,
2013).

Research

The use of ICT plays a major role in teaching physics today. In modern times, a lot can be learned
with a computer. Students can be explained how to investigate certain issues in groups and collect
information. Students can complete these tasks via the Internet and prepare slides. The student can
present those slides in the next lesson and discuss the material they have obtained. The course of the
lesson in this form increases the interest of students in the subject, activates them, and develops their
creative thinking. The application of ICT is especially necessary in the teaching of the topics "Dances
and Waves" in the VIII grade, "Types of Energy", "Structure of the Atom", "Mutual Comparison of
Electric and Magnetic Fields™ in the X grade. These lessons can be conducted with interest based on
slides using the MIMIO program (“Azerbaijani Teacher” newspaper, 2012).

In physics lessons, topics prepared in various programs are also better understood by students.
The use of ICT in teaching generally distances teachers and students from lessons that are rote and
make them passive. The possibilities of using ICT are rapidly increasing in modern times. Therefore,
teachers must constantly work and strive to use these opportunities. Modern schools require this from
teachers (“Educational Problems” newspaper, 2014).

Computer technology provides new opportunities for organizing the educational process. It is not
necessary to be satisfied with only electronic textbooks. In order to build three-dimensional models
of various physical phenomena, to create animation2s, with the help of a computer, POWER POINT
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or other graphics programs can be used in the simplest case. Such materials greatly help students to
master the topics they are studying and to think correctly about this topic. A lesson taught with
computer technology and an interactive method is more interesting for students, unlike a traditional
lesson. By using these tools, great interest in the subject can be aroused (Imanov, 2004).

One of the directions of innovation is the use of electronic educational resources and modern
information technologies in teaching in the educational process of higher education. Computer
literacy for teachers is a requirement of the day and the opportunity to use ICT should always be
created. Broad opportunities for the use of ICT have been created in higher education institutions of
our country (Ismayilov, 2016).

Since the educational process in the 20th century was mainly based on traditional teaching, the
teacher was the leading source of information. In the 21st century, information sources should serve
as intermediaries between teachers and students and teach students how to obtain information and
effective work methods. This also requires improving the technology and content of education.
Therefore, higher education teachers should establish a work system in accordance with information
requirements (Fernandez Cruz, Fernandez Diaz, & Rodriguez Mantilla, 2018).

The educational organization of training includes software and technology tools that support
lectures, course management systems, and computer-based testing systems. First, educational
software and technology equipment are needed to assist in face-to-face lectures, such as the above-
mentioned teaching and learning program. Tools that support lectures in the classroom include LCD
projectors, computers, speakers, overhead projectors, etc. Another application of ICT in the
educational organization of training is course management systems (for example, DOKEOS, Moodle,
WebCT). Sometimes called learning management systems, electronic education systems, content
management systems, or learning support systems, they are also applied in the educational orga-
nization of training, computer-based testing systems, and computer-based testing systems (Sultanova,
2022).

Information and Communication Technologies (ICT) are important because of their potential to
facilitate conceptual physics, stimulate interest, and enhance learning outcomes in physics education.
ICT is a set of resources and technical tools for sharing, producing, transmitting, and storing infor-
mation. In Physical Science, ICT is very useful because of its ability to facilitate abstract topics,
stimulate interest, and enhance teaching-learning outcomes (Grimalt-Alvaro, Ametller, & Pinto,
2013).

Many phenomena, processes, and devices of physics can be better understood with computer-
based information and communication technologies (Valverde-Crespo, Pro-Bueno, & Gonzélez-
Sanchez, 2018). Strategies implemented to improve students’ Physics learning are proposed, and its
implementation and results in fully online and hybrid formats are discussed. As I have shown in the
article, | describe the experiences, attitudes, and behaviors of physics teachers regarding the contri-
butions, challenges, and solutions of ICT in physics education. ICT offers many tools that transform
the traditional learning process (teacher-centered learning) into an engaging and collaborative
learning process (student-centered learning) (Area-Moreira, Hernandez-Rivero, & Sosa-Alonso,
2016). The importance of perspectives on emerging technologies and various interactive ICT
behaviors is emphasized.

The analysis also reveals that more than a quarter of educational institutions across the country
have not yet provided technical support for teachers to use ICT. When teachers encounter technical
problems with ICT resources such as projectors, laptops, computers, speakers, and printers during
teaching through ICT, they find it difficult to use these resources. To solve the problem, teachers and
students should be provided with the services of technical experts, and for this purpose, some clusters
can be created in secondary schools by specialization.

The article shows that during the lockdown, methods such as online classrooms, virtual
laboratories, and mobile learning are preferred for physics research and are used more collaboratively
by teachers and students during this period. It can be seen from the recommended conclusion that
their joint use in teaching physics is more beneficial than the traditional physics teaching method or
the use of information and communication technologies alone. Due to increased concentration, the
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ability to organize summaries and improved teaching-learning results, information and
communication technologies can be integrated into physics education. Finally, it is concluded that
ICT cannot replace the physics teacher.

In modern times, the “State Program on Reforms in the Higher Education System of the Republic
of Azerbaijan in 2009-2013” is being implemented in higher education institutions to integrate into
the European and world education systems. The experience of countries that have achieved significant
progress in the development of education shows that modern, active-interactive teaching methods
based on information and communication technologies, developing creative thinking and taking into
account the individual characteristics of the student, give higher results.

Internet resources can be used in the process of teaching subjects in several ways:

a) to make lessons thought-provoking, lively and interesting in order to help students approach
the problem of professional preparation more consciously,

b) to effectively teach program materials,

c) to develop students' professional abilities and skills by taking advantage of the educational,
control and verification functions of the computer.

According to experts, the effect created by the Internet and the computer in classes is very high.
The capabilities of the program for visualizing the lesson process are quite wide. The advantages of
this program are that the Power Point program has the ability to flawlessly demonstrate any video
and audio fragments, images, texts, animation products in front of the audience (Ismayilov, 2012).

Conclusion

1. Information and Communication Technologies (ICT) are important due to their potential to
facilitate conceptual physics, stimulate interest and increase learning outcomes in physics education.
ICT is a set of resources and technical tools for sharing, producing, transmitting and storing
information. ICT is very useful in Physics due to its ability to facilitate abstract topics, stimulate
interest and increase teaching and learning outcomes.

2. ICT offers many tools that transform the traditional learning process into an interesting and
collaborative learning process. The importance of perspectives on emerging technologies and various
interactive ICT behaviors is emphasized.

3. Methods such as online classrooms, virtual laboratories, and mobile learning are preferred for
physics research and are increasingly used by teachers and students in collaboration during this
period.

4. The experience of countries that have achieved significant progress in the development of
education shows that modern, active-interactive teaching methods based on information and
communication technologies, developing creative thinking and taking into account the individual
characteristics of the learner, produce higher results.
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