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Introduction. Future teachers are requwed not onl to-have deep knowledge but also the
ability to use technology to effectlvely organlze ;Ke educational process. Competence
consists of the following: ; iy

o Subject knowledge and skills: Understandmg the theoretical foundations of physics
and astronomy. YA

« Practical skills: Organizing laboratory Work and experiments, working with modern
technologies.

« Digital literacy: The ability to use software tools and applications in education.

The use of mobile software applications in developing competence is of great importance
in the modern educational process for enhancing the knowledge, skills, and competence
levels of both students and teachers. Especially in teaching technical subjects like physics
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and astronomy, mobile technologies serve as an innovative approach to visualizing the
subjects, deepening understanding, and developing practical skills. Mobile software
applications are an essential tool in modern education, effectively assisting physics teachers
in improving their knowledge and skills. Below are the key importance and opportunities of
mobile applications in developing teachers' competence:

1. Updating and Deepening Theoretical Knowledge

Online learning platforms: Applications like Udemy, Coursera, and Khan Academy
provide opportunities to update knowledge in, modern physics, quantum mechanics,
astrophysics, and other fields. N \& f,, /

E-books and databases: Access to newdrt atur and research through applications like

Slmulatlons Apps like PhET Interagh e s ‘lm_ | "wﬁs help visualize physical processes
and develop new teaching methods. = éﬁ : “

2. Developing Practical Skills L.

Virtual laboratories: Apps deS|gned‘
Lab) improve teachers' skills in conductlng a .

Telescope and astronomy apps: “A n SkySafari and Stellarium enable
astronomical observations and help explz}_gn a onoﬁ@processes to students.

3. Tools for Conducting Interactlve Lesso ]

Creatlng mteractlve tests: Apps Iike QUIZ|

//

_physics experiments (e.g., Virtual
Vork.

' .a,boot, and Socrative allow teachers to
stidents' knowledge.

Physics problem-solving: Apps Ijkq |
complex calculations, saving teachers b

Visualization tools: Tools like Tlnke ad or Geo ebra assist in creating and explaining
physical models. 7

4. Enhancing Pedagogical Compet'%g

Improving lesson plans and methodolog{ﬁpps like Lesson Planner and Planboard
help teachers plan and manage lessons effectivel )ﬁ\

Developing teaching methods: Specialized apps for teachers (e.g., Edmodo, Microsoft
Teams) facilitate sharing experiences and learning modern pedagogical approaches.

Online seminars and webinars: Platforms like Zoom and Google Meet enable sharing
experiences and learning new pedagogical approaches related to physics.
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5. Creating and Sharing Educational Materials

Creating presentations and resources: Apps like Canva and Prezi help prepare
aesthetically pleasing and understandable materials.

Managing and distributing resources: Platforms like Google Drive and Dropbox
enable quick delivery of lesson materials to students.

6. Learning New Technologies

Artificial intelligence assistance: Apps like ChatGPT help teachers create educational
materials. _

loT (Internet of Things): Mobile agoﬁ;wprated Y
to model physical phenomena. \.f. e

7. Personal Development and ) -

Self-assessment: Gamified Iearnlnq ; ds ‘ :'\t. gmllngo can be used to master new
knowledge in physics. PN X

Time management apps: Implemg i
Trello and Notion.

th Arduino or Raspberry Pi are used

physics teachers. They enable the educ i
efficient. With the help of these apps, | ‘ t ‘_A‘_‘nly improve their knowledge and
skills but also deliver engaging and pra g p WS ‘astronomy lessons to students.

Ave " %
‘ Visualization and interactivity in education
= W
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The advantages of developing competence through mobile software applications are as
follows (refer to Figure 1).

1. Ease of use and flexibility — Students and teachers can use mobile applications
anytime and anywhere. This ensures the continuity of the educational process.

2. Visualization and interactivity in education — Mobile apps make it easier to
visualize and understand physical and astronomical processes. For example, simulations and
3D models help in studying complex phenomena.

3. Personalized approach — Mobile apps allow the creation of individualized learning
programs. Each student can complete task%alig,red to Lhelr level of knowledge.

4. Developing digital skills — Worklng V\&@ bile apps helps improve technological
literacy, which is a necessary competence/for modern “educators.

The use of mobile applications in conb‘t;c ng clas : S‘In physics and astronomy does not
always help to achieve the goal. The: mé’t dolewglﬁfgr using mobile applications during
training sessions can be divided into the fd win faarts\

1. Planning the integration process M ’g’gﬁ'sare adapted to the curriculum, and
a usage plan related to the topic is develo,e =Ferexample using the PhET simulation to
organize an experiment in class when expjéln ! ”ﬁ]@ of "Light Dispersion".

2. Assigning interactive tasks - Stude qgé‘;

are n tasks to complete independently

using mobile apps. For instance, using the Stel " ‘|um /mp to observe the movement of stars.
3. Using apps in the assessment proce /Students’ knowledge and skills are
evaluated through tests and quizzes in| moblle appsaFor example, organizing a quiz on the
"Law of Gravity" using the Kahoot! app ?;;._ \"‘,

4. Creating a digital portfolio — udénts € t-their work and results from mobile
apps into a digital portfolio. For examp anaIyZI gigraphs and data obtained from PhET
simulations. N

Mobile software applications open UW\W tunities for developing the competence
of future physics and astronomy teachers. Tg(éﬁ apps enable the mastery of theoretical
knowledge, the implementation of practical pﬂariments, and the effective use of digital
technologies. Integrating them into the educational process ensures the innovativeness of
pedagogical approaches and enhances the productivity of both students and teachers.

Mobile apps are recognized as an innovative approach in modern education and serve as
an important tool for developing teachers' professional competence. They help make the
pedagogical process interactive, engaging, and effective. By integrating mobile apps into the

)
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educational process, teachers can improve their qualifications and gain new opportunities to
achieve pedagogical goals.

Mobile applications that can be used in physics and astronomy education and their impact
(see Table 1)

Table 1
llova nomi Area of application Impact on competence
. . imulation of physi Expands practical skill
PhET Simulations S .u ation of physics pands p a_ct cal skills
experiments ; and understanding
R Develops spatial
. Astronomical. = -~ 7| i _p p_
Stellarium g g W Imagination and analytical
observatlon-s,, VAT 2
</ % skills

~Y/ A \w,- 1" Develops educational
Distance Learnlngf managemfnt and

Google Classroom
Management A
“| technological competence

Organlzatloh of“ tests Increases  evaluation

Kahoot! ) ¥
anoo and quizzes. . - 3/ | ability
: f/ L Enh lysi
SkySafari Study © ast?onomlca ‘ n ance_s (_Jlata a_na ysis
data L A4 ' /I and transmission skills

Mobile applications play a significant r '\'in developing teachers' professional
competence. They provide teachers with,the: opport 1ity to manage the educational process,
increase students' interest, and showcasek*fheir ereative abilities. By selecting the right
mobile technologies and integrating thefn 'éﬁectlveT hlgh results can be achieved in the
educational process. \ i/

Taking into account the above- m@ﬁtened rgﬁm‘éments, the following suggestions
can be made: B

1. Customizing and developing softwara/appllcatlons — When creating mobile apps
for future physics and astronomy teachers, it is necessary to include specialized content and
interactive features that fully meet their needs. These apps should not only provide
theoretical knowledge but also simulate laboratory work and visualize astronomical
phenomena.

2. Integration with educational platforms — Mobile apps should be integrated with
modern educational platforms. For example, features such as automatic assessment of tasks
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completed by students or monitoring of the educational process can be implemented through
these apps.

3. Developing methodological guides — Methodological guides and specialized
training programs for teachers should be created to ensure the effective use of mobile apps.
These guides will help teachers utilize the apps' capabilities correctly and efficiently.

Testing and improvement — Before introducing mobile apps into the educational
process, it is essential to test them with future teachers and students. During the testing
phase, identified shortcomings should be addressed and the app should be refined to meet
user requirements.

Establishing communication and experle‘nce sharmg platforms — Online forums or
seminars should be organized for teacherﬁ &Q(ho successfully use mobile software
applications. These platforms allow teachers to shkare thelr experiences and explore new
innovative ideas. ‘;-’/"' )3‘ X

Regular content updates — Given the\ apld g'evelopment of scientific discoveries and
technologies in physics and astronomy, it {s crumal to_regularly update the information in
mobile apps. ThIS ensures the relevance of the;apps and mcreases user engagement.
the government and private sector to promote“these apps among students and teachers. This
could include grants, free access opportunlt@ an@d other incentive mechanisms. These
suggestions serve to enrich the topic¢ dlscusseaxln the article and enhance its practical
effectiveness. : \t -

Conclusion. Today, the use of modern iechno ogies in the educational process is of
crucial importance. Mobile software apbphpatlon& lay a particularly significant role in
teaching physics and astronomy. This artlcle demonstrates the effectiveness of mobile
applications in developing the compei;ence of %re physics and astronomy teachers.
Mobile technologies enable not only the relnfor ment of theoretical knowledge in the
educational process but also the efficient organ;zatlon of practical classes. Additionally, the
article emphasizes the advantages of using mobile applications specially developed for
future teachers, such as interactivity, convenience, time efficiency, and the ability to quickly
assimilate scientific knowledge. Research results have shown that the implementation of
mobile applications is a key factor in enhancing the effectiveness of education. Thus, the
article demonstrates the importance of educating future teachers based on modern
technologies and contributes to expanding scientific approaches in this field.
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