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Abstract
Relevance. In the modern world, it is a trained teacher capable of sparking interest students and using innovations in the
educational process who can teach physics to schoolchildren qualitatively.

Purpose. This determined the purpose of this study — to cover the features of training future physics teachers to use
modern technologies in their professional activities.

Methodology. To fulfil the purpose, this study employed methods of analysis and synthesis, as well as interviews and the
author’s questionnaire to determine the readiness to use innovative technologies (IT).

Results. Basic competences were described that a future physics teacher should possess to implement a quality
educational process. The role of modern technologies in teaching physics to schoolchildren was defined, and the main
innovations that can be used in the learning process were described. To determine the readiness of future physics teachers
to apply innovative technologies, a study was conducted among 95 students of Jusup Balasagyn Kyrgyz National
University, as well as Osh State University. The findings showed that 52% of students are not ready for practical
application of innovative technologies in the learning process, but have a high theoretical background, which proved the
need to develop new didactic approaches to prepare future physics teachers for practical application of the acquired
knowledge.

Conclusions. Based on the study results, didactic approaches to training future physics teachers to apply innovative
technologies were proposed, which include cooperation of higher education institutions and schools, mentoring system,
creation of microgroups for learning. The findings of this study can be used by the management of higher education
institutions to improve the process of preparing students for professional activity, as well as by physics teachers for
professional and personal development.
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Introduction

In the modern world, which is actively developing and
modernising, quality education is one of the main values
and the basis for the formation of the state’s
competitiveness. In terms of natural sciences, studying
them is aimed at a more profound cognition of the world,
development of logical thinking, ability to apply the
acquired knowledge in real life situations and solve
problems, both in the educational process and outside its
scope. Teaching physics as a precise and complex science,
development of necessary competences in schoolchildren
and the necessity of correct construction of the educational
process require teacher’s qualitative training and
developed pedagogical skills, ability to apply them in
practice. However, the requirements of the modern world
are such that apart from the basic pedagogical
competences, a promising teacher must be proficient in
innovative technologies (IT) at a prominent level to
successfully apply them in the educational process and
improve its effectiveness [1; 2].

Thus, investigating the development of special
competences of a future teacher, A.S. Raimkulova [3]
notes that quality education is a priority of the Kyrgyz
Republic, and the training of future teachers should factor
in the international standards and the changing
requirements of the modern world. G. Karabalacva &
D. Kalibekova [4], studying the modernisation of higher
education in the Kyrgyz Republic, also concluded that in
the conditions of globalisation and internationalisation, the
modern state needs changes in the training of pedagogical
staff. Covering the role of problem solving in physics in
the development of cognitive activity of schoolchildren,
M.A. Nogaev et al. [5] note that the role of the teacher in
teaching physics is to activate the cognitive activity of
students, to maintain motivation to study natural sciences,
to develop an active creative personality, capable of logical
thinking and application of acquired knowledge in
practice. According to researchers, only those teachers
who organise educational work competently can achieve
these goals, which requires quality training of teaching
staff.

Investigating virtual laboratory classes in physics as a
method of optimising student training,
A.Z. Akmatbekova et al. [6] note the need to develop
additional competences in future specialists aimed at
mastering modern technologies as a method of improving
the educational process. In terms of studying physics,
researchers note that this process is complex, and the use
of innovative methods within its framework is a
multifunctional way to prepare future specialists for
professional activity [7]. Covering the modern methods of
teaching physics, U.K. Abdaliev & A.B. Satybaldyev [8]
concluded that new educational paradigms require new
approaches to the teaching of natural sciences and the use
of modern technologies within them, which requires
changes in educational programmes and, as a result, in the
preparation of future teachers for professional activity.
K.T. Berdibekova et al. [9], analysing the role of modern
technologies in the training of a future teacher, also note
that in the modern world, teachers, apart from standard
pedagogical competencies, need to develop the ability to

use modern technologies, which helps to make the
pedagogical process more effective and efficient.
However, the experts also concluded that at this stage in
the Kyrgyz Republic, the training of teachers in the use of
innovative technologies is at a low level, while funding and
access to necessary resources are limited.

Thus, the significance of quality physics teaching in the
Kyrgyz Republic is determined for the development of
schoolchildren’s competences necessary for further
education and for the preparation of a competitive
generation. To achieve these goals, the training of future
physics teachers should meet modern standards and
include the mastery of innovative technologies, using
which it is possible to increase the effectiveness of the
educational process and motivation of students to learn.
However, the analysed studies note that at this stage of
higher education development in the Kyrgyz Republic,
future teachers are insufficiently prepared for the use of
modern technologies, and the methods of improving their
training are not covered. Proceeding from this, the purpose
of this study was to provide methods of didactic training of
future physics teachers to the application of modern
technologies in professional activity.

Materials and Methods

This study employed such research methods as analysis
and synthesis, as well as interviews and author’s
questionnaire to determine the readiness of future physics
teachers to apply innovative technologies in the teaching
process. The analysis was used to cover the reasons for the
need for schoolchildren to learn science and to analyse the
role of the teacher in this process. The analysis was also
used to describe the main competences that a physics
teacher should possess for quality teaching of
schoolchildren based on the State Educational Standards of
Higher Professional Education (SES HPE) of the Kyrgyz
Republic in the fields 510400 Physics [10] and 550200
Physics and Mathematics Education [11]. The analysis was
also used to describe the special competences required
from a modern physics teacher and the methods of their
development. This method helped to determine the role of
innovative technologies in pedagogical activities, as well
as to describe the possibilities of their use in teaching
physics.

To analyse the readiness of future physics teachers to
use innovative technologies in their professional activities
and to identify problems in their university training, a study
was conducted among 45 students of Jusup Balasagyn
Kyrgyz National University (Faculty of Physics and
Electronics) and 50 students of Osh State University
(Faculty of Physics and Engineering). All students taking
part in the study were 3rd and 4th-year students in the
specialities “Physics” and “Physics and Mathematics
Education”. The age of the respondents was 21-25 years
old, all students had experience of internship in different
educational institutions of the Kyrgyz Republic, as well as
experience of working with innovative technologies in
their learning. The author’s questionnaire was used to
determine the readiness of future physics teachers to apply
innovative technologies in the education process (Table 1).
The questionnaire included two blocks, where Block A is

1570



Didactic training of future physics teachers to apply innovative technologies in educational process in the Kyrgyz Republic

aimed at assessing students’ theoretical knowledge of
innovative technologies and possibilities of their use, while

Block B is aimed at assessing practical skills of using
innovative technologies in future professional activities.

Table 1. Author’s questionnaire to determine the readiness of future physics teachers to apply innovative technologies
in the education process

important for your professional life?

Block A Block B
No. Question Yes | No | No. Question Yes | No
Are you aware of the possibilities of Can you use IT in your future
1 . . . 1 .
using IT in your future activities? activities?
) Do you feel you are gaining enough ) Do you feel you are gaining enough
knowledge about IT features? skills to use IT?
3 Do you study IT additionally outside 3 Do you use IT additionally outside the
the classroom? classroom?
. Do you consider the ability to use IT
4 Do you consider IT knowledge to be 4 | to b}é important to your p}r,ofessional

life?

Do you consider IT knowledge to be
5 | important for the professional
activities of other specialities?

Do you consider the ability to use IT
5 | to be important for the professional
activities of other specialities?

Do you consider IT knowledge

Do you consider the ability to use IT

materials for IT knowledge?

6 important for everyday life? 6 important for everyday life?
Does your institution have sufficient S .
7 | scientific and methodological 7 Does your institution have sufficient

facilities to develop IT skills?

Source: compiled by the authors of this study.

The findings of this questionnaire helped to determine
how ready students are for their future professional activity
and the use of innovative technologies within it.
Furthermore, the results of the questionnaire revealed the
problems existing in preparing future teachers to use
modern technologies in the education process, which
helped to provide the most effective methods of didactic
training. To confirm or refute the results obtained during
the questionnaire survey, as well as to obtain additional
information about the educational process of future
specialists, an additional interview was conducted with the
respondents, which included 4 questions:

1. What is your attitude towards
technologies in pedagogical activity?

2. Do you have any fears regarding the application of
innovative technologies in your future professional
activity? If so, describe them.

3. Have you taken additional courses/trainings on the
use of innovative technologies in pedagogical activity
(both within the educational institution and outside it)?

4. What innovative technologies do you consider key
for your future professional activity?

The synthesis method was used to generalise the
obtained results and to determine the degree of readiness
of future physics teachers to use modern technologies in
their future professional activities. Based on the obtained
information, didactic approaches to preparing future
physics teachers to use innovations were proposed. The
synthesis was also used to draw the general conclusions of
the study and to identify aspects requiring further
consideration.

innovative

Results

The sphere of education and its modernisation based on
international standards is an essential part of the
development of a modern state and the training of
competitive specialists capable of representing the country

on the international labour market. In the modern world, an
advanced educator, apart from conventional teaching
methods, must include innovative methods and approaches
in their professional activity and must be capable of using
modern technologies. Thus, the Strategy for the
Development of Education in the Kyrgyz Republic for
2021-2040 [12] emphasises the need to use modern
technologies in combination with conventional approaches
and traditional values, which will contribute to improving
the quality of education and requires immediate
improvement of approaches to the training of future
teachers as a category that will influence the effectiveness
of the educational process.

The Strategy for the Development of Education in the
Kyrgyz Republic for 2021-2040 [12] defines general
requirements for the training of students of various
specialities. Specifically, during the educational process in
higher education institution, the future teacher should have
such qualities as purposefulness, high level of
responsibility, organisation, communication  skills,
tolerance, aspiration for self-fulfilment and lifelong self-
improvement. As for future physics teachers, they have an
important task: to develop students’ logical thinking,
problem-solving ability, ability to apply knowledge in
practice, and all the above should be the result of their high
motivation for learning and aspiration for self-education,
which should also be developed by a teacher. It is possible
to develop motivation to learn and popularise self-
education and self-development among the modern
generation of  schoolchildren using  innovative
technologies, which the future teacher must master to
perform their main tasks and increase the effectiveness of
the educational process.

Thus, in the State Standard of Higher Education in the
field 510400 — Physics, the tasks of the future specialist are
defined as follows: proficiency in teaching methods,
preparation and conduct of classes and laboratory classes
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in educational institutions of secondary and higher
education, conducting extracurricular classes in physics,
mastery of e-learning methods. At the same time, in the
State Standard of Higher Professional Education in the
field 550200 — Physics and Mathematics Education, the
tasks of the future specialist are defined as follows:
planning and implementation of educational activities
according to modern methods and based on an individual
approach to students, the use of modern tools and criteria
for evaluating students, the development of didactic
material, the development of students’ ability to self-
reflection and the desire for self-development, the
organisation of effective interaction between all
participants of the educational process, utilisation of all
possibilities of the educational environment, including
information technologies [13; 14]. Thus, based on the
Strategy of Education Development of the Kyrgyz
Republic until 2040 and the State Standard of Higher
Education in the fields 510400 — Physics and 550200 —
Physics and Mathematics Education, the future teacher of
physics should have such competences as extensive
knowledge in the field of physics, the ability to plan and
manage pedagogical activity, to adapt it based on changes
in the educational process and the requirements of modern
education, high communication skills, the ability for self-
development, fairness, responsibility and empathy, as well
as mastery of innovative technologies and the ability to
apply them in the educational process.

Innovative technologies that are used within physics
teaching can include artificial intelligence [15], flipped
classroom method [16], virtual labs [6; 17], augmented
reality and virtual reality [17-19], and media (video, audio,
interactive presentations) [17]. This makes didactic
training of future physics teachers to use innovative
technologies in their professional activity a vital part of
their training in higher education. Training of future
physics teachers to use innovative technologies should
include both the accumulation of theoretical knowledge
(awareness of innovative technologies, knowledge of
methods of their use, understanding of their role in
teaching their subject, the ability to plan their activities
using innovative technologies) and the development of
practical skills (the ability to apply innovative technologies
effectively, to adapt their application to the specific topic
of the lesson, to the needs of each individual class and each
individual student, the ability to apply innovative
technologies not only during the lessons, but also as a
method of their professional and personal development).

To determine the aspects of current preparation of
future physics teachers to use modern technologies in their
future professional activities, a study was conducted
among 95 students of Jusup Balasagyn Kyrgyz National
University (Faculty of Physics and Electronics) and Osh
State University (Faculty of Physics and Engineering) by
means of questionnaires and interviews. The questionnaire
survey demonstrated the following results: 56% of students
(53 people) are aware of the possibilities of using

innovative technologies in their future activities, but 52%
of students (49 people) noted that they doubt their ability
to use them in practice within their future professional
activities. The majority of students (60% or 57 students)
believe that the lack of skills in using innovative
technologies in practice is caused by insufficient training
in higher education institution. Therewith, 65% (62
people) of the respondents answered that they do not study
innovative  technologies additionally outside the
educational process, but 84% (80 people) use innovative
technologies in real life.

This may indicate that the theoretical training of
students exceeds the practical training, thereby causing the
uncertainty of future specialists in the ability to use the
acquired knowledge in practice. Considering that the
majority of respondents use innovative technologies
outside the educational process, it can be assumed that with
the correct selection of didactic training methods, it is
possible to increase the readiness of students to use them
in their future pedagogical activities. The significance of
knowledge about innovative technologies for their future
professional activity was noted by 91% (86 people) of
students, while the significance of the ability to use them
was noted by only 70% (66 people). However, the role of
knowledge and skills regarding innovative technologies in
the activities of other specialists was rated higher by the
respondents: 94% (89 people) and 76% (72 people)
respectively. This may indicate that future physics teachers
do not understand the role of using innovative technologies
in teaching science to students.

The need for knowledge and skills about innovative
technologies was assessed by the respondents at a medium
level: 48% (46 people) believe that knowledge about
innovative technologies is important for everyday life,
while 56% (53 people) believe that the skills to use them
are important for real-life situations. In terms of training of
future specialists within the framework of higher education
institution, 67% of respondents (64 people) noted that their
educational institution has enough scientific and
methodological materials for obtaining knowledge about
information technologies. However, only 52% of
respondents (49 people) believe that their educational
institution has sufficient material base for developing skills
in the use of innovative technologies. This may indicate the
need to change approaches to preparing future physics
teachers to use innovative technologies based on available
resources.

The results of the questionnaire showed that the main
issues faced by future physics teachers in preparation for
the use of innovative technologies in professional activity
include lack of practical skills to apply the acquired
knowledge, low awareness of the role of using innovative
technologies in the educational process, insufficient
involvement of higher education institution in the training
process. The results obtained are presented in the figure
below (Figure 1).
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Required knowledge regarding the

o,
application of innovative technologies _ el
Ability to apply the acquired
1 practi S A% 52%
knowledge in practice
Awareness of information technology
cati 0% 30%
applications
Provision of all necessary resources by _ 41%
the educational institution -
0% 20% 40% 60% 80% 100%
m Present = Absent

Figure 1. Results of the questionnaire to determine the readiness of future physics teachers to use innovative
technologies in the education process

To confirm or refute the obtained results, as well as to
determine the views of future physics teachers on their
training and future professional activity, an interview was
conducted.  Most of the respondents believe that
innovative technologies are essential in pedagogical
activity. However, some respondents noted that they do not
fully realise the role of IT in physics teaching, as they
believe that teaching should be based on conventional
methods and approaches, based on the accuracy of the
discipline taught. This confirms that future teachers do not
fully understand the role of modern technologies in the
educational process and the possibilities of their use in
teaching physics.

Approximately 30% (28 people) of the respondents
indicated that they have fears regarding the application of
innovative technologies in their future professional
activities. The most frequent fears were fear of making
mistakes when using IT, especially in the presence of
students or the school management; fear of equipment
malfunction and inability to handle it themselves, concerns
about the confidentiality of data, both personal and of
students. This demonstrates the unpreparedness of some
specialists for professional activities, which requires
additional attention from the higher education institution.
Most students did not take part in additional activities
concerning the use of innovative technologies in

pedagogical activities. Those of the respondents who took
courses/trainings noted that it was their personal initiative,
and the additional educational activities themselves took
place in an online format, which also required the ability to
use innovative technologies. This demonstrates the need
for greater involvement of higher education institutions in
training specialists in the application of innovative
technologies in professional activities and the development
of new approaches to their training.

Among the key innovative technologies for their future
professional activities, students most often noted: artificial
intelligence, various software, interactive whiteboards,
virtual laboratories, and game technologies, which can also
be a reference point for higher education institutions. Thus,
the interview results confirmed the problems of preparing
future physics teachers to use innovative technologies in
the education process, identified upon interviewing (Figure
2). Even though during the survey most students showed
that they have the necessary knowledge regarding the
application of innovative technologies and are aware of the
possibilities of applying innovative technologies, not all of
the interviewees can actually apply the acquired
knowledge in practice. Furthermore, it was found that
students were psychologically unprepared for professional
activity.

Lack of practical
skills

Lack of resources in
higher education

institutions

Psychological
unpreparedness

Low awareness of the
possibilities of using
innovative technologies in
physics teaching

Figure 2. Problems of training future physics teachers to apply innovative technologies identified as a result of the
study
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Based on the received information, didactic approaches
to training future physics teachers to use modern
technologies in their professional activity were provided,
which include cooperation of higher educational
institutions and schools, mentoring system, creation of
microgroups for training, use of modern technologies at the
stage of preparation for educational activity.

Cooperation between higher education institutions and
schools is necessary, first of all, to hone practical skills in
conditions as close as possible to real professional activity.
Within the framework of cooperation, future physics
teachers can observe the use of innovative technologies by
more experienced teachers, learn from their experience, as
well as implement their ideas regarding the
implementation of technologies in the educational process.
Such cooperation can also help future teachers to overcome
their fears and their psychological unpreparedness for
professional activity: by observing the education process
of more experienced teachers and noticing how they solve
various problems arising during classes, students can
realise their algorithm of actions in such situations, which
can change their beliefs and reduce their fear of
professional activity.

The mentoring system can also be useful for practising
practical skills in the application of innovative
technologies. The mentor may be a teacher from a higher
education institution, a teacher from the institution where
the student is doing their internship, or a specialist in the
field of innovative technologies. One of the effective
methods of mentoring can be the involvement of students
from other specialities, namely such as computer science,
information technology, software engineering,
nanotechnology. Such interaction will be useful for all
participants of this process: future physics teachers will
have a mentor who is more experienced in the field of
innovative technologies, who will be able to guide their
activities, analyse the possibility of implementation of their
ideas in the educational process and supervise them during
their preparation for the application of innovative
technologies, which can increase the effectiveness of
professional activities in the future. At the same time,
mentors from other specialities will be able to hone their
skills and realise their ideas and projects in the field of
innovative technologies.

Another effective method of didactic training of future
physics teachers can be the creation of microgroups for
training. Such groups are characterised by a small number
of participants, common themes, and common goals. By
interacting in microgroups, future specialists can exchange
experience and develop joint projects on the use of
innovative technologies in educational activities.
Furthermore, microgroups actively develop
communication and teamwork skills, which are necessary
for a teacher both for successful pedagogical activity and
for the successful application of innovative technologies.

It is important that preparation of future physics
teachers to wuse innovative technologies in their
professional activity should take place with application of
said technologies. In this case, students will develop an
understanding of the role of innovative technologies in the
educational process, as they will be able to understand by
personal example how it affects the perception of

information, its memorisation, and the possibility of
further application. Thus, in training future physics
teachers to use innovative technologies, the following can
be introduced: artificial intelligence (as a method of
searching and collecting necessary information, a method
of planning educational and later professional activities);
video materials and presentations (as a method of visual
perception of information for its better memorisation);
virtual laboratories (as a method of mastering distance
learning forms), mobile applications or computer
programmes (Microsoft Office software package for
planning educational and later professional activities);
virtual laboratories (as a method of mastering distance
learning forms), mobile applications or computer
programmes (Microsoft Office software package for
planning educational and later professional activities).

Furthermore, the findings of this study showed that
some students are psychologically unprepared for the
beginning of professional activity, which requires
additional intervention: creation of psychological courses,
organisation of meetings with experienced teachers, which
will dispel the fears of future teachers and allow them to
effectively conduct the pedagogical process and, using
innovative technologies, to develop the necessary
competences in schoolchildren, preparing them for further
education and professional activity.

Discussion

The present study found that teaching physics to
schoolchildren is a vital part of the educational process and
a method of forming logical and critical thinking, the
ability to scientific activity and application of knowledge
in real life. In studying the issue of motivation to learn
physics, R.M. Guido [20] also concluded that learning
physics promotes the development of cognitive, scientific
skills, and influences the ability to solve problems arising
in real life situations. P.Noufal ez al. [21] hold an
analogous opinion, who, investigating the problems of
teaching physics, noted that teaching natural sciences is a
vital component of personal development and the
development of scientific literacy. However, according to
researchers, physics is considered to be a rather complex
science, the teaching of which requires a special approach
from teachers and the ability to motivate students to study
it, which determines the need for constant revision of
physics teacher training programmes.

In this study, it was noted that the main competences to
be formed in the training of future physics teachers include
extensive knowledge, ability to plan, manage, adapt
pedagogical activities, high communication skills, ability
to self-development, fairness, responsibility and empathy,
knowledge of innovative technologies and ability to apply
them. L. Jons & J. Airey [22] interviewed 11 physics
teachers taking part in a teacher training programme where
they identified criteria for a qualified teacher. The findings
of the cited study showed that a highly qualified teacher
has a thorough knowledge of physics and other sciences,
practical skills that they can apply in practice, possesses
modern methods, approaches, and technologies and uses
them in the education process, which is in line with the
results obtained in the present study. Furthermore,
according to researchers, a modern teacher has such
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qualities as the ability to communicate with students,
individual approach to each student and psychological
readiness for professional activity.

The use of modern technologies in the educational
process is defined in this study as an effective method of
motivating modern schoolchildren to study physics, a
stimulus to self-development and self-education. This is
confirmed by S. Tenzin et al. [23], who assessed the
improvement of students’ physics knowledge and skills
through modern technology. The results of the study by
S. Tenzin et al. [23] demonstrated that in the experimental
group, where information and communication
technologies were used in teaching, the average score
increased by 46.9%, which proves the effectiveness of
using innovations in teaching physics and, as a result, the
need for quality training of future teachers to use them in
the education process. Investigating the role of innovative
technologies in physics teacher training and their future
professional activities, P. Demkanin & D. Sands [24]
concluded that one of the main tasks of a physics teacher
is to use modern technologies and approaches in
professional activities as a method of improving the
effectiveness of the educational process, which was also
found in the present study. M. Jauhariyah et al. [25] share
the same opinion, who, when covering the aspects of
physics teacher training, concluded that a modern teacher
teaching science subjects should possess 21st century
skills, which include mastery of innovative technologies,
methods, and approaches to teaching. D. Mulhayatiah et al.
[26], in turn, noted the relevance of the hybrid form of
teaching in the modern world, which requires future
physics teachers to be able to use modern technologies and,
as a result, proves the need to develop innovative
competences.

The findings of the conducted research indicated the
problems in preparing future physics teachers for
professional activity, which include lack of practical skills,
lack of resources, low awareness of the possibilities of
using innovative technologies in teaching physics,
psychological unpreparedness. According to A. Sahinoglu
& A. Saglam Arslan [27], another problem in preparing
teachers to use innovative technologies in the education
process is the reluctance of higher education institutions to
modernise  their training programmes and their
commitment to conventional teaching methods
exclusively. T. Liu & H. Sun [28] also see the problem in
insufficient modernisation of future physics teacher
education programmes and insufficient preparation for
practice, which correlates with the findings of the present
study. J.Y. Low ef al. [29] share a similar idea, believing
that the main problem that prevents teachers from using
innovative technologies is the lack of experience in their
practical use. J. Larsson & J. Airey [30] in their study
among future physics teachers, identified additional
problems that may occur in teacher training that were not
covered in the present study: students’ passivity and lack
of motivation to learn, which makes training teachers to
use innovative technologies in the education process more
time-consuming and less effective. Based on the problems
in didactic training of future physics teachers identified
during the study, methods of preparing students to use
modern technologies in their future professional activity
were provided, which include cooperation between higher

education institutions and schools, mentoring system,
creation of microgroups for training, use of modern
technologies at the stage of preparation for educational
activity.

T. Liu & H. Sun [28], in their study of building a
physics teacher education system based on cooperation
between higher education institution and school, point out
the positive impact of such interaction as a method of better
preparing future teachers for their professional career, the
opportunity to improve their practical skills and learn
proper communication with colleagues and students,
which coincides with the findings of the present study.
A. Sahinoglu and A. Saglam Arslan [27] define mentoring
as an effective way to prepare teachers for future
professional activities, which has a positive impact on their
development. B.F. Komolafe et al. [31], who compared
physics teacher training programmes in China and Nigeria,
considered microlearning as an effective way of preparing
future specialists for professional activities and the use of
modern approaches within it, as this type of interaction
between students implies active practice of acquired
knowledge, exchange of experience, and the possibility of
implementing innovative ideas, which coincides with the
findings obtained in the present study. M. Carli &
0. Pantano [32] also considered collaborative group work
as an effective method to improve competences and
prepare for professional development. The researchers also
concluded that such interaction could improve the quality
of the educational process and contribute to the
development of teachers in all areas, including digital
competences.

In terms of the use of innovative technologies in the
educational process of students as a method of preparation
for their application by future specialists in the educational
process, M. Schweinberger & R. Girwidz [33] note that
innovative technologies are a vital part of students’
preparation for professional activity, as well as the basis
for the construction of a modern lesson, which was also
established in the present study. Thus, the researchers
investigated “silent videos” as a method of preparing
educators for professional practice. The essence of “silent
videos” is the use of video accompaniment without a
soundtrack in the classroom. Instead, the teacher should
voice the video, which develops teachers’ pedagogical
skills, the ability to explain the material in a way that is
accessible to each individual class and each individual
student, and the ability to apply innovative technologies in
their  work. The findings of the study by
F. Herliana et al. [34], which covered the specific features
of using the Quizizz application in teaching physics,
showed that 91.7% of teachers highly appreciated the use
of this innovation during the education process, which
indicates the high efficiency of using mobile applications
and computer programmes in training future specialists to
use modern technologies in professional activities and
correlates with the findings of the present study. However,
N. Nasri et al. [35], analysing e-professionalism among
students of physical sciences, note that when preparing
future specialists to use innovative technologies in their
professional activities, it is worth paying more attention to
the safety of their application. Thus, students should be
taught how to keep confidential information in case of
using social networks, Internet resources in the educational
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process, as well as the rules of their use, which was not
detailed in the present study.

The analysed sources note that to teach physics to
schoolchildren effectively, the modern teacher should be
able to use innovative technologies and be qualitatively
prepared for professional activity, which coincides with the
findings of the present study. Apart from the problems
identified in the study on preparing future specialists to use
innovative technologies, researchers also highlight the
reluctance of higher education institutions to modernise
training programmes and the desire to base the didactic
process on conventional methods, which reduces the
ability of students to apply innovations in their professional
activities. The researchers concluded that one of the main
problems in didactic training is the lack of practical skills
in using innovative technologies in future professional
activities, and the methods proposed in the present study
can be effective in developing the necessary competences
in students. However, some studies point out the need to
pay more attention to the rules of using innovative
technologies and safety measures in their application,
which will protect both future physics teachers and
students, making the learning space comfortable and the
learning process effective.

Conclusions

This study covered the specific features of didactic training
of future physics teachers for professional activity and the
use of innovative technologies within its framework. It was
found that physics education is a vital part of
schoolchildren’s preparation for further education and
future professional activities, as well as develops logical
and critical thinking, the ability for scientific activity,
problem solving, and the ability to apply the acquired
knowledge in practice. To develop the described skills in
schoolchildren, a future physics teacher should possess
such competences as extensive knowledge in physics,
ability to plan, manage, and adapt pedagogical activity,
high communication skills, ability to self-development,
fairness, responsibility and empathy, knowledge of
innovative technologies and ability to apply them.
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JAuaakTuyHa NiAroTOoBKa MAaMOYTHIX y4yMTediB (Pi3MKH [0 3aCTOCYBAHHS iHHOBANiMHMX
TeXHOJIOTii B 0OCBITHHLOMY mnpoueci B Kupruscrani

Panis IcaeBa
Kupruspkwii HamioHansHMUH yHIBepcuTeT iMeHi JKycymna bamacarnna
720033, Byn. @pynse, 547, m. bimkek, Kupruscran

3ymipat OmapaJiieBa
O1chKyi 1epKaBHUH yHIBEPCUTET
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I'yasiiinm bekxan kusu
O1IChKHH IepKaBHUH yHIBEPCUTET
723500, Bym. Jlenina, 331, m. Om, Kupruscran

AHoTanis

AKTyaJdbHiCTBh. ¥ cydacHOMY CBiTi SIKICHO BHKJIaIaTH (i3UKY LIKOJISIPAM MOJKE JIMIIE MiATOTOBICHUH BUUTEINb, 31aTHUH
3aliKaBUTH YYHIB Ta BAKOPHCTOBYBATH 1HHOBAIlIi B HABYAIEHOMY IIPOLIECi.

Mera. L{e BU3HAYMIO METY JAaHOTO AOCIHIHKEHHS — BUCBITIIUTH OCOOIMBOCTI MiATOTOBKU MaOyTHIX yUUTeNiB (HDi3UKH 10
BHUKOPHCTAHHS CyYaCHUX TEXHOJIOT1H y mpoeciiHii AisIbHOCTI.

MeTtonoiorisi. [ 1OCSTHEHHS MMOCTaBICHOT METH B I[bOMY JOCIIKEHHI BHKOPHCTOBYBAJIMCS METOIM aHAJ3y Ta
CHHTE3y, a TaKOX IHTEpB’I0 Ta aBTOPChKA aHKETa JUIi BH3HAYCHHS TOTOBHOCTI 1O BUKOPWUCTAHHS IHHOBAIlIHHX
texnouoriit (IT).

Pe3yabTaT. OnrcaHo OCHOBHI KOMIIETEHTHOCTI, SKMMU ITOBHHEH BOJIOIITH MaiOyTHIN BUUTEb (Di3UKHU [T 3A1HCHEHHS
SIKICHOTO OCBITHBOTO TIPOTIeCy. Bu3HaueHo poiib Cy4acHUX TEXHOJIOTIH y HaBYaHHI IIKOJISPiB (Bi3UKHU Ta OIMTMCAHO OCHOBHI
iHHOBai, SIKIi MOXXYTh OyTH BUKOPHCTaHI y HaBYaIbHOMY Iporeci. /Iyl BU3HaUeHHs] TOTOBHOCTI MallOyTHIX BUMTEIIB
(i3uKH 10 3aCTOCYBaHHS iHHOBALIHHIX TEXHOJOTiH OyJI0 MPOBEACHO NOCTIMKEHHS cepen 95 crynentiB Kupruzpkoro
HallioHaIbHOTO yHiBepcuTeTy imMeHi XKycyna banacaruna, a Takoxx OIICHKOTO JIep)KaBHOTO yHiBepcureTy. Pesyibrarn
ToKazaid, mo 52% CTyAEHTIB HE TOTOBI /10 MPAKTUYHOTO 3aCTOCYBAaHHS IHHOBAI[IMHMX TEXHOJOTIH y HaBYaJILHOMY
IPOIIECi, ajic MarOTh BUCOKY TCOPETHYHY IMiArOTOBKY, III0 OBEI0 HEOOXIAHICTh PO3POOKH HOBHUX MUIAKTHYHUX ITIIXOIIB
JI0 TiITOTOBKH MailOyTHIX yUUTENiB (i3UKH 10 MPAKTUIHOTO 3aCTOCYBAHHS OTPUMAHUX 3HAHb.

BucnoBku. 3a pe3yipTaTaMy JIOCHTIPKEHHS 3alIpOIIOHOBAHO AWAAKTUYHI MiIXOAN 0 MiATOTOBKM MaHOyTHIX y4HTENiB
(bi3uKM 10 3aCTOCYBaHHSI IHHOBALIHUX TEXHOJIOTIH, sIKi BKJIOYAIOTh CIIBIIPAIf0 3aKJIA/iB BHUINOI OCBITH 1 IIKOJH,
CHCTEMY HACTABHMITBA, CTBOPSHHS MIKPOTPYIl AJsi HABYaHHs. Pe3ynbTaTH JOCITIKEHHS MOXYTh OYTH BHKOPUCTaHI
KEpIBHUIITBOM 3aKJIaJ(iB BUILOI OCBITH JJIsl BJOCKOHAIICHHSI MPOLECY MiJATOTOBKU CTYICHTIB JI0 NMPOeCciiHOT MisSIIbHOCTI,
a TaKoX yuuTesiMHu (i3uku Jutst npodeciifiHoro Ta 0COOUCTICHOTO PO3BUTKY.

Kro4oBi ciioBa: cydacHi MeToiu; TpUPOIHUY] HAYKH; BUKJIaJaHHs; I1€/1arori4Hi KOMIIETEHIIIT; OCBITA.
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