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Abstract

The article discusses the need to introduce smart classrooms into the educational process and their impact
on the training of informatics teachers. Modern trends in educational technologies are analyzed, the importance
of smart classrooms as a means of improving the effectiveness of teaching and organizing the learning space
is emphasized. Special attention is paid to the training of teachers to work in such conditions, including the
necessary qualifications, skills and methodological approaches. The article presents examples of successful
practices, as well as discusses the challenges and difficulties that educational institutions may face when
integrating smart classrooms. The article also describes an experimental study that substantiates the need to
introduce smart classrooms into the educational process of training future informatics teachers.
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WN.T. Canroxa?, IILIL. Typamosa!, K. Ceiinyanu®, A.A. Amanrensaun’
1Kazaxckuii HAlIMOHAIBHBIN ITearOrMYECKUI yHHUBepCcUTeT uMeHHU Abasi, r. Anmarsl, Kazaxcran
HEOBXOJIUMOCTDb BHEJAPEHUSA SMART AYI[I/ITOPI/Iﬁ B CUCTEMY NOJAI'OTOBKHA
BYAYIIUX YUUTEJEN NHOOPMATUKHU

Annomayus

B craTthe paccMaTpuBaeTcss HEOOXOMMOCTh BHEJIPSHUST YMHBIX ayJAUTOPHIA B 00pa30BaTEIbHBINA MPOIECC
W WX BIHMSHHAE HA TMOATOTOBKY yuuTellell HWHOOpMATHKH. AHATU3UPYIOTCS COBPEMEHHBIC TEHACHIMH B
00pa3oBaTeIbHBIX TEXHOJIOTHSIX, MTOAYEPKUBACTCS BAXKHOCTh YMHBIX ayJUTOPUH KaK CPEIICTBA MOBBIIICHUS
3¢ (pekTUBHOCTH OO0y4YeHHMsS M OpraHu3alnuu ydeOHoro mnpoctpaHcTBa. Oco0oe BHHUMaHUE yHaEISCTCS
MOJITOTOBKE MEAaroroB K paboTe B TaKMX YCIOBHSX, BKJIIOUYAs HEOOXOIUMYIO KBATU(HKAIINIO, HABBIKH H
METOAMYECKHE TOAX0/bl. B crarbe mpencTaBieHbl MPUMEPHl YCIEUTHBIX MPAaKTUK, a TaKKe 00CYXKIAI0TCs
BBI30BBI U TPYAHOCTH, C KOTOPBIMH MOTYT CTOJKHYTbCS 00pa3OBaTelbHbIC YUPEKICHUS MPH UHTETPAIUN
YMHBIX ayJIuTOpuii. B cTaTbe Takke OIMUCHIBACTCS JKCIEPUMEHTAIBHOE HCCIEIOBAHUE, B KOTOPOM
000CHOBaHAa HEOOXOJMMOCTh BHEIPECHUI YMHBIX ayJUTOpUN B 00pa30BATENBHBIA MPOIECC MOATOTOBKU
Oyaymux yunrteneil HH)OPMATHKH.

KiroueBble ciioBa: yMHBIA KJIacC, WHTEUICKTyaJlbHbIE TEXHOJOTHMH, YYUTENs HWH()OPMATHKHY,
COBpeMeHHOe o0pa3oBaHue, HHTEpHET BelIel, JATYMKA KOHTPOJIS, AaBTOMATHU3AlMS YIPaBICHHS
000pyIOBaHHEM, CUCTEMHAsI MHTETPaIHs.

WN.T. Conroxal,IILIT. Typamosa®, K. Ceiimyoni®, A.A. Amanrenbaun’
LAGaii areiagarel Kazak WITTBIK NEIarorvKaiblK YHHBEPCHTETI, AlMaThl K, Kazakcran
BOJAITAK HHO®OPMATHUKA MYFAJIIMJIEPIH JASIPJIAY ) KYWUECIHE SMART
AYIUTOPUSIIAP/BI EHI'I3YIIH KAJKETTIIIITT

Anoamna
Makasazna OKy yAepiCiHe CMapT CBIHBINITAp/bl €HI13y Ka)KETTUIIr KoHE OJIapIblH MH(OpPMATHKA IoHI
MYFalliMZIEPiH JasipiayFa acepi KapacTelpbutrat. bislim 6epy TeXHOMOrHsIIapbIHBIH 3aMaHayd TeHICHIUSIaphI
TaNJIaHaJIbl, OKBITYJIBIH THIMJIUIITIH apTTBIPY JKOHE OKY KEHICTITiH YHBIMAACTBIPY KYpajbl PETiHIE cMapT
CBIHBINTAPIbIH MAaHBI3AbUIBIFBI aTall OTUII. MyFalliMAep/i CMapT ChIHBINTAP/IA )KYMBIC ICTeyTe, OHBIH IIIiH/E
KaXeTTi OUTIKTUIIK, AafAbllap MEH oJiCTeMeNiK TocuiaepAi AalbIHAAyIbIH KaKETTUIIriHE epeKlIe KOHiN
Oenineni. Makanazna TaObICTBI TOXIpHOENEpiH MbICaIapbl KENTIpiireH, COHbIMEH KaTap CMapT CHIHBIITAPIbI
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OipikTipy Ke3inae OimiM Oepyne KesdeceTiH Macenenep TaikpUiaHaabl. CoHpai-ak Makanaza Ooamrak
nH(pOpMaTHKa MYFaIIMAEpiH MasplaydslH OKYy YIEpiCiHE CMapT CHIHBINTAPABl €HTI3y KaKeTTLIIriH
HETI3/ICHTIH 3KCTIEPUMEHTTIK 3€pTTey CUIIATTAIIFaH.

Tyiiin ce3aep: cMapT CHIHBIN, cMapT TEXHOJIOTHs, UHPOpMaTHKa MyFalimzaepi, 3aMaHayu OiriM Oepy,
3aTTapIblH HHTEPHETI, 0acKapy ceHCOpIaphl, )KaOABIKTH OacKapyabl aBTOMATTAHIBIPY, KYHEHi OipiKTipy.

Main provisions

The article substantiates the need to integrate smart classrooms into the training of future
informatics teachers, due to the rapid development of technology in education. Smart classrooms
equipped with Internet of Things (IoT) technologies create an interactive and adaptive learning
environment that significantly improves teaching efficiency and student engagement.

A survey of 286 participants was conducted in order to identify the current state of the use of Smart
technologies in the system of training future informatics teachers, assess the impact of «smart» digital
tools on the educational process, as well as determine the need to equip educational institutions with
Smart classrooms. Many respondents recognize their importance for effective teacher training.

The study highlights the need to prepare future informatics teachers for professional activities in
an intellectual learning environment based on loT.

Note that the introduction of «smart classrooms is not just a trend, but an important step towards
creating a more effective education system. By investing in these technologies, educational
institutions can improve the quality of teacher training and better prepare students for the demands of
the digital age.

Introduction

In the modern world, the rapid development of technology requires educational institutions to
radically change their approaches to the organization of the educational process. One of the most
relevant areas is 10T transformation, which provides for the integration of the Internet of Things (1oT)
concept into the education. This transformation allows us to create an intelligent ecosystem that
combines physical objects such as equipment, educational materials and buildings with digital
platforms, which significantly improves the management of educational processes and infrastructure.
0T technologies can significantly increase the level of personalization of education, providing an
individual approach to each student's learning, as well as promote more efficient use of resources and
improve interaction between all participants in the educational process.

Traditional teaching methods no longer fully meet the challenges of the time, the main problem is
that modern educational institutions are not equipped enough to meet new requirements. In this
context, smart classrooms are becoming an important alternative as they are lecture halls and
classrooms technologically enhanced to support advanced teaching and learning practices. Thanks to
the integration of computer, multimedia and network technologies, as well as the use of the Internet
of Things (IoT), such classes can significantly improve the learning process, providing access to
knowledge at any time and from any place.

Researches [1, ] shows that the use of SMART technology in the educational process contributes
not only to increased flexibility, but also to improving student academic performance. These
technologies, as part of the broader concept of the Internet of Things (10T), demonstrate the potential
for significant improvements in the educational environment. In the context of the rapid development
of digital technologies and changing requirements for the educational process, the need for IoT
transformation of educational institutions is becoming more and more obvious. Traditional methods
of teaching and learning process management no longer fully meet the challenges of the time, which
makes the introduction of 10T an important step towards creating a more effective and adaptive
educational environment.

The necessity of loT-driven transformation in educational institutions is becoming more apparent
as digital technologies advance rapidly and educational demands change. Traditional methods of
teaching and learning process management no longer fully meet the challenges of the time, which
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makes the introduction of the Internet of Things (IoT) an important step towards creating a more
effective and adaptive educational environment. First, 0T allows you to significantly improve the
management of the educational institution's infrastructure. Intelligent building monitoring and
management systems can automatically adjust lighting, heating and ventilation depending on the
presence of people in classrooms, which reduces energy consumption and increases the comfort of
students and teachers. In addition, such systems can monitor the condition of equipment and prevent
its breakdowns, which minimizes downtime and increases the service life of resources. Secondly, the
loT transformation opens up new opportunities for the personalization of the educational process.
With the help of connected devices and sensors, it is possible to collect data on the progress of each
student, analyze them and offer individual learning recommendations. This contributes to deeper
learning of the material and improved academic results. Thirdly, 10T contributes to the creation of an
interactive and flexible educational environment. The interaction between students and teachers can
be improved through the use of smart devices that allow you to organize distance learning, conduct
virtual laboratory work and create digital learning materials available at any time.

Thus, the 10T transformation of educational institutions is not just a trend, but a necessity to create
a more efficient, flexible and personalized education system that meets the modern requirements of
the digital age. The introduction of these technologies will allow classrooms to become smart, and
educational institutions will not only improve the quality of education, but also prepare students for
successful work in a rapidly changing world.

The transformation of the education system indicates a gradual transition from traditional
classroom and e-learning, which was mainly used as an auxiliary tool for people with disabilities, to
smart education. The concept of smart education is aimed at providing a high level of educational
services, which allows graduates, especially colleges and universities, not only to successfully realize
themselves in a rapidly changing professional environment, but also to effectively adapt to the
requirements of an innovative society. The experience of countries actively implementing smart
technologies demonstrates that the implementation of this concept contributes to the training of highly
qualified specialists in high-tech fields.

The modern education system is facing a number of challenges related to the rapid development
of digital technologies. Digitalization has affected all aspects of the educational process, changing
not only the ways of knowledge transfer, but also the very role of the teacher. In the context of digital
transformation, schools and universities are forced to adapt to new requirements by introducing smart
technologies, online learning, as well as means of automating the educational process. This changes
the expectations of teachers, especially informatics teachers, who become not just knowledge guides,
but also mentors in the development of digital competencies.

An informatics teacher in the modern world should not only understand technological trends, but
also be able to apply them in teaching. The most important tasks are training in programming, big
data skills, cybersecurity and robotics. This requires new approaches in teacher training, including
the active use of information technology, 10T devices, as well as the introduction of interactive and
personalized educational methods. Without these skills, modern teachers will not be able to
effectively prepare students for the challenges of the future. And the lack of modern technologies in
classrooms limits the possibility of introducing innovative teaching methods.

The purpose of this article is to substantiate the need to introduce smart classrooms into the system
of training future informatics teachers to improve their professional competencies in the field of 1oT.

Improving the professional competencies of informatics teachers in the field of 10T (Internet of
Things) is extremely important, as these technologies are becoming key in the educational and
technological fields. Informatics teachers must have up-to-date knowledge and trends in order to
effectively prepare students for modern challenges. Competencies at Riot require an understanding
of programming, sensor work, data processing and networking technologies, which allows teachers
to implement advanced teaching methods. These skills are especially useful when organizing
scientific projects in programming and robotics, where 10T technologies play a key role. For students,
such projects become an important step in mastering in-demand skills, and for teachers it is an
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opportunity to remain competitive, meeting the requirements of the education market and scientific
and technological development. The integration of 10T into the educational process, including Smart
classrooms, also improves the quality of teaching, making learning more interactive and adaptive.

Smart learning environments are described as physical spaces enriched with digital, context-aware
and adaptive devices that promote more effective and faster learning [3]. In modern conditions, the
use of smart classrooms ensures the continuity of the educational process and the organization of
distance learning at a high level. One of the basic principles of organizing a smart classroom is
flexibility and adaptability [4]. The introduction of smart technologies in higher education
significantly affects the academic and social life of students. The success of using these technologies
depends on the learning styles and preferences of the students. The key factors for the successful
implementation of smart education are student attitudes and environmental characteristics. Changing
attitudes and behaviors in the educational sector of the education sector is considered as a critical
factor for achieving the successful implementation of smart classes [5]. Many scientists believe that
smart learning environments, enriched with digital, context-aware and adaptive devices, provide more
effective and faster learning. They not only modernize the traditional educational model, but also
open up new opportunities for a personalized approach to each student. In such conditions, students
can receive information that suits their individual needs and teaching methods, which contributes to
better assimilation of the material and increases motivation to study.

In the studies of foreign scientists, it was noted that their competent application allows [6, 7, 8]:

1) to the teacher: to increase the effectiveness and efficiency of training; to build an individual
educational trajectory for each student; to develop independence, engagement, motivation among
students; to support independent research of students; to involve students in active joint activities; to
improve problem solving, information assimilation; to accelerate the pace of material development,
to cover more topics, content; — to reduce anxiety among students;

2) for students: to acquire a richer set of skills; to increase motivation, activity; to develop self-
learning skills, ingenuity, strategy; to improve their learning outcomes; to lighten the learning load,
etc.

Within the framework of this study, based on the analysis of existing scientific works [9, 10, 11]
in the field of creation and functioning of a SMART audience, the principles of effective organization
of training in such an audience are highlighted:

- Heterogeneity. The educational environment should include a variety of approaches and
teaching methods suitable for different types of students and educational purposes.

- Cross-platform. The use of educational technologies and tools that work on different platforms
and devices, ensuring accessibility and compatibility.

- Object orientation. Focusing on the use of educational resources and technologies focused on
specific educational facilities and goals, which allows for more accurate adaptation of learning.

- Selection and unification of content. It is important to select and systematize educational
content so that it is relevant, consistent and suitable for solving specific educational tasks.

- Methodological study. Ensuring careful study of the methods and approaches used in the
educational process to achieve maximum learning effectiveness.

- Using up-to-date data. Integrating real-time data into educational programs to prepare students
for practical tasks and real-world conditions.

- Independent cognitive and project activities. Stimulating independent search for solutions,
research and project activities for the development of critical thinking and creative approach skills.

- Distributed educational environment. Education should take place not only in traditional
educational institutions, but also in a professional environment, providing continuous learning using
modern technologies.

- Interaction with the professional community. Active involvement of students in professional
communities and a real professional process to acquire practical skills and experience.

310




Abaii amvinoazer Kaz¥I1Y-uiy XABAPIIBICHI, « Dusuka-mamemamura evlaimoapsly cepuscol, Ne3(87), 2024

- Flexibility and individualization of learning. Providing students with the opportunity to choose
individual educational trajectories and adapt learning to their personal needs and interests.

These principles play a key role in creating a modern intellectual educational environment. Their
implementation in practice will ensure effective training of future informatics teachers in the field of
I0T. Despite the importance of this aspect, existing research mainly focuses on general issues of smart
classroom design and implementation, such as technical aspects, pedagogical benefits and impact on
students, and there is not enough research on teacher training in the field of 1oT.

In particular, the issues of using smart technologies in the classroom remain insufficiently covered,
and the issues of developing specific practical skills necessary for informatics teachers to create and
use loT devices, and to work with learning process management systems and other components of
smart classrooms are rarely considered.

Research methodology

To substantiate the need to design and implement Smart classrooms in the informatics teacher
training system, empirical research based on data collection, study and analysis of scientific literature
related to the introduction of Smart classrooms into the educational process were used.

As part of the empirical part of the study, a survey was conducted among 286 respondents:
practicing and future informatics teachers, teachers of pedagogical universities, parents of students,
graduates, administrators of educational institutions, IT specialists in the field of education. The data
was collected using an online questionnaire and covered the following aspects:

- The current level of use of Smart technologies in computer science education.

- The impact of "smart" digital tools on the process of training future teachers.

- Assessment of the need to equip educational institutions with Smart classrooms. The surveys
were anonymous and conducted among representatives of different regions, which allowed us to take
into account the diversity of experiences and opinions. The data were processed using statistical
analysis techniques to identify key trends and needs.

As part of the theoretical study, the analysis of literary sources on the topic was carried out. The
study of the impact of Smart education on the training of informatics teachers was conducted
according to the following criteria: publications of the last 10 years concerning the introduction of
IoT and Smart technologies in education; articles on the methodology of teaching informatics and the
development of digital competencies of teachers; peer-reviewed works with theoretical reviews and
practical cases of Smart technologies.

Digitalization has a profound impact on education, transforming both teaching methods and the
role of the teacher. Modern technologies make it possible to create interactive and adaptive learning
materials, which contributes to more effective learning and the development of digital competencies
among students. Informatics teachers must master new tools and techniques in order to meet the
requirements of the digital age and successfully use the capabilities of modern technologies in the
educational process.

However, traditional methods of teacher training are often insufficient to meet modern challenges,
as they are based on outdated approaches that do not take into account rapid changes in technology
and educational practices. For effective training of informatics teachers, it is necessary to integrate
modern digital technologies and teaching methods into their training system. In this context, smart
classrooms play a key role by providing flexibility and adaptability that help respond to challenges
such as the transition to online learning and the need for an individualized approach. They contribute
to the creation of an interactive and dynamic learning environment where future teachers can master
and apply modern technologies in real conditions.

A smart classroom is a high-tech learning space equipped with digital tools (interactive panels,
computers, video conferencing systems, 10T), providing interactive learning, automated monitoring
and analysis of the educational process, as well as personalization of learning, which contributes to
increased efficiency and interaction between teachers and students.
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Smart technologies support the high quality of the educational process by integrating digital
resources, interactive tasks and automated feedback. This allows future informatics teachers to better
prepare for real-world practice, developing the skills necessary for effective teaching and preparing
students for life in the digital world. The introduction of such technologies also has a positive impact
on the academic and social life of students, developing their skills of independent and critical
thinking. However, the success of using smart classrooms depends on the attitude of students, their
level of digital literacy and the characteristics of the educational environment.

Smart classrooms are an integrated educational environment equipped with advanced digital
technologies and interactive tools, which significantly improves the training of future informatics
teachers. They contribute to creating a more dynamic and interactive learning environment where
students can actively interact with learning materials and receive immediate feedback. Equipping
classrooms with 10T technologies and devices allows you to create an intelligent and adaptive
educational environment that further improves the learning process. In this context, it is worth
considering the list of 10T technologies and devices that can be useful for equipping classrooms:

1. Interactive whiteboards and panels combined into a single system with the workplace of a
teacher and a student — allow teachers not only to demonstrate educational material, make annotations
in real time, but also ensure the interaction of all participants in the educational process with each
other using a touchscreen.

2. Smart projectors are devices that can connect to various devices via Wi-Fi and support
interactive features such as annotations and content management from mobile devices.

3. Motion and presence sensors — automatically turn on or off lighting and other systems
depending on the presence of people in the classroom, saving energy.

4. Lighting control systems are intelligent systems that adjust the level of illumination depending
on lighting conditions and activities.

5. Climate control systems (HVAC) are smart systems that automatically regulate temperature
and ventilation depending on the number of people in the classroom and the external conditions.

6. Video conferencing systems are devices and software that allow remote classes and conferences
to be held while maintaining high — quality video communication.

7. Smart sockets and switches are devices that allow you to remotely control electrical appliances
and control electricity consumption.

8. Voice control systems — Integration with voice assistants such as Amazon Alexa or Google
Assistant to control lighting, climate and equipment in the classroom using voice commands.

9. Cloud platforms for content management — software for storing, sharing and managing
educational materials, accessible from any device.

10. Mobile devices (tablets, laptops) are devices for students and teachers that provide access to
educational materials and interactive applications.

11. 3D printers are devices that allow you to create physical models and prototypes within the
framework of educational projects.

12.  Automatic curtain/louver control systems — systems that automatically adjust the amount of
natural light in the auditorium.

13. E-books and e-readers are devices that provide access to educational materials in electronic
form.

14. Smart surveillance cameras integrated with security systems that can analyze and notify
about unusual events in the classroom.

15. Touch panels for students — interactive panels or tablets built into students' desks to
participate in surveys, tests and collaboration.

16. Sound systems with I0T function — smart speakers and audio systems to ensure high-quality
sound and voice notifications in the classroom.

17. Attendance and Activity Data Analysis systems are platforms that collect and analyze data
on attendance, student activity and other indicators to improve learning effectiveness.
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18. A window and door sensor are the device that registers the opening or closing of windows
and doors by sending notifications to a smartphone or a smart home control system. It can be used to
increase safety and energy saving, for example, to automatically turn off the heating when the window
iS open.

19. A smoke detector is a device that detects smoke in a room and sends an audible signal or
notification to a mobile device. It is used to prevent fires and increase safety in buildings.

20. A smart door lock is an electronic device that allows you to remotely control the door lock
via a smartphone or other Internet-enabled devices. It can open automatically on a signal or provide
temporary access to other users.

A possible version of the «smart classroom» scheme and visualization of the main elements of the
«smart classroom» in 3D format is shown in Fig.1, 2
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Figure 1. The scheme of the «smart classroom»

I-«)mgllj < ' - F{

Figure 2. Visualization of the main elements of the «smart classroom» in 3D format

Equipping classrooms with such 10T technologies contributes to the creation of a more adaptive
and interactive educational environment that supports modern teaching methods and improves the
overall quality of the educational process. The successful application of Smart technologies in
educational contexts demonstrates their practical value and enriches the understanding of their
potential benefits. Here are some examples:

- Interactive Whiteboards and projectors. In schools and universities where interactive
whiteboards are used, teachers can create more dynamic and engaging lessons. For example, in some
schools, informatics teachers use interactive whiteboards to demonstrate real-time programming,
which allows students to see the results of their actions immediately.
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- Distance Learning Platforms. Universities such as MIT and Stanford have successfully
implemented online learning platforms that allow students to access courses and materials at any
time. These platforms often include elements of gamification and adaptive learning, which increases
student motivation.

- Use of 10T devices. Some educational institutions have implemented 10T devices for monitoring
the educational process. For example, universities can use sensors to track student attendance and
classroom activity, allowing teachers to adapt their teaching methods.

- Mobile Learning apps. Apps like Kahoot! and Quizlet are actively used in the classroom to create
interactive quizzes and tests. These apps allow students to participate in learning in real time, which
promotes more active engagement.

- Virtual and Augmented Reality (VR/AR). Some educational institutions have started using VR
and AR to create immersive learning experiences. For example, in medical schools, VR technology
allows students to practice surgical skills in a safe environment, and in historical courses, AR can be
used to visualize historical events. Their application in a smart classroom can significantly improve
the effectiveness of training future informatics teachers.

- Adaptive learning systems. Platforms such as DreamBox and Smart Sparrow use algorithms to
adapt learning materials to the individual needs of students. This allows each student to move at their
own pace and receive support in areas where they are experiencing difficulties.

- Learning Management Systems (LMS). Platforms such as Moodle and Blackboard allow teachers
to organize courses, track student progress, and provide access to learning materials. These systems
help to create a flexible educational environment where students can study at their convenience.

Results of the study

The study analyzed the questionnaire data collected among 286 respondents representing various
categories of participants in the educational process: practicing and future informatics teachers,
teachers of pedagogical universities, parents of students, graduates, representatives of the
administration of educational institutions and IT specialists in the field of education. The main
purpose of the survey was to identify the current state of the use of Smart technologies in the system
of training future informatics teachers, to assess the impact of «smart» digital tools on the educational
process, as well as to determine the needs for equipping educational institutions with Smart
classrooms. This section presents the results of the survey and their discussion aimed at identifying
key trends and problems in the use of Smart technologies in education.

The survey was conducted in order to determine the current level of use of Smart technologies in
the educational activities of the respondents, where the score ranged from 1 to 5 (from «Very low
level» to «Very high levely).

Based on the survey data, the following conclusions can be drawn regarding the current level of
Smart technology use among respondents: the majority of respondents (86 people, or about 30%)
indicated a «Very low level», suggesting that the implementation of Smart technologies is currently
underdeveloped in educational settings, especially among practicing and future teachers; 79
respondents (about 28%) indicated a «Low level». This highlights that nearly half of the respondents
(58% in total) use Smart technologies at a minimal level or not at all; 68 respondents (about 24%)
rated the level of use as «Mediumy. This means that some teachers have a basic familiarity and
application of Smart technologies, but they are not yet widely used in their practice; only 32
respondents (about 11%) indicated a «High level», and only 21 respondents (about 7%) reported a
«Very high level». These data demonstrate that the integration of Smart technologies into the
educational process at an advanced level is extremely rare. The current level of Smart technology
usage is shown in Fig.3.
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Current level of Smart technology usage (rating from 1 to 5)
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Figure 3. The level of use of Smart technologies

Survey results regarding the impact of smart digital tools on the training of future informatics
teachers, as well as respondents’ assessment of the need to equip educational institutions with Smart
classrooms, revealed the following: a significant majority of respondents indicated a «Significant
impact» (25 respondents, 9%) or a «Moderate impact» (78 respondents, 27%). This confirms that
digital tools have an important impact on the teacher training process. Weakly influenced: 63
respondents (22%) noted that the impact of these technologies is insignificant, which may indicate
insufficient integration of these tools in their practice. It has no impact: only 32 respondents (11%)
believe that «smart» tools do not affect the learning process, which demonstrates some skepticism or
lack of experience working with these technologies. An extremely significant impact was noted by
88 respondents (31%), which emphasizes that advanced technologies can indeed significantly
improve training. The impact of smart digital tools on teacher training is shown in Fig.4.

The impact of smart digital toois on teacher fraining
(score firom I to 5):

= not ¢ hange

= Jittle effect

= moderately

Significantly affects

. 27%
22% influence

= Extremely significant

Figure 4. The impact of «smart» digital tools on the training of future computer science teachers

According to the results of the survey on the assessment of the need for Smart classrooms, they
showed a high need for Smart classrooms among respondents: 65 respondents (23%) indicated that
the presence of Smart classrooms is extremely necessary; 61 people (21%) assessed the need as very
high. These data indicate that almost half of the respondents realize the importance of Smart
classrooms for the effective training of future informatics teachers, which indicates a desire to
modernize the educational process using advanced technologies.

A high need was noted by 59 respondents (21%), and a moderate need was noted by 42 respondents
(15%). This indicates that a significant proportion of respondents see the need to use Smart
technologies in educational institutions, however, their assessments range from moderate to high
levels. 28 respondents (10%) rated the need as low, and 19 people (7%) indicated a very low need.
This may indicate that some of the respondents either do not see the immediate benefits of smart
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classrooms, or consider their introduction premature. Only 12 respondents (4%) said that smart
classrooms are not needed at all. This small percentage demonstrates that there is virtually no
resistance to the introduction of such technologies. The assessment of the need for smart classroom
is shown in Fig.5.

Assessment of the need for Smart classrooms (score from 1 to 7).
70 100%

90%
60

80%

50 70%

60%

50%

40%
30%
20%
-
0%

Very high Moderate Very low
extremely necessary High low Not needed at all

Figure 5. Survey results the need for Smart classrooms

The survey results show that the majority of respondents (about 65%) assess the need for smart
classrooms as high or extremely necessary, which underlines the significant interest in the
introduction of these technologies into the educational process. The survey also revealed that digital
technologies have a significant impact on teacher training and that the level of use of Smart
technologies among teachers and future informatics teachers is currently predominantly low. This
indicates the urgent need to modernize classrooms and actively implement Smart technologies in
order to increase the effectiveness of teaching and technological awareness of teachers.

Discussion

The need to introduce smart classrooms into the system of training future computer science
teachers in the context of rapid technology development and changing requirements for the
educational process is beyond doubt. They open up new opportunities for personalizing learning,
improving the management of educational processes and creating an intelligent learning environment.

Taking into account the results of a survey among 286 potential participants in the educational
process, the article offers recommendations. Successful implementation of a Smart classroom
requires a comprehensive approach that includes several key factors:

- Assessment of needs and opportunities. Before implementing Smart technologies, it is
important to analyze the needs of the educational institution and the possibilities for their
implementation. This includes an assessment of the technical infrastructure, the level of digital
literacy of teachers and students, as well as available resources.

- Teacher education and training. It is necessary to organize advanced training courses for
teachers so that they can effectively use Smart technologies in the educational process. This may
include trainings on working with interactive whiteboards, distance learning platforms, and other
tools.

- Pilot projects. It is recommended to start with small pilot projects to test the implementation
of Smart technologies on a limited scale. This will allow you to identify possible problems and adapt
approaches before scaling at the level of the entire educational institution.
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- Integration of technologies into the curriculum. Smart technologies should be integrated into
the curriculum and teaching materials. Teachers should develop assignments and projects that use
these technologies so that students can see their practical application.

- Support from the administration. It is important that the management of the educational
institution supports the introduction of Smart technologies, allocating the necessary resources and
creating conditions for their use. This may include financing, technical support and the creation of an
innovative culture.

- Feedback and performance evaluation. It is necessary to regularly collect feedback from
students and teachers on how Smart technologies affect the learning process. This will help to make
adjustments and improve approaches to their use.

- Cooperation with professional communities. It is important to actively involve students in
professional communities and the real professional process. This can be achieved through internships,
projects with companies and participation in conferences, which will help students apply their
knowledge in practice.

- Adaptation to changes. The introduction of Smart technologies requires flexibility and
readiness for change. Educational institutions should be ready to adapt their approaches and methods
depending on new technologies and the needs of students.

- Creation of innovative educational spaces. It is recommended to rethink the physical space of
educational institutions by creating flexible and adaptive learning environments that promote
interaction and collaboration between students.

- Using data for decision-making. The introduction of systems that collect and analyze data
about the learning process can help in making informed decisions and improving the quality of
education.

Conclusion

In the context of rapid changes in the educational environment and increasing requirements for the
qualifications of informatics teachers, the introduction and development of Smart classrooms is
becoming a necessary step to improve the quality of teacher training. These innovative educational
spaces not only contribute to the creation of a more dynamic and interactive learning environment,
but also provide access to modern tools and technologies that become the basis for effective learning.

Smart classrooms provide unique opportunities for adaptive learning, allow the integration of new
techniques and approaches, ensure the implementation of practice-oriented tasks and contribute to
improving the level of professional training of future informatics teachers. Thanks to the integration
of modern information and communication technologies, such classrooms help teachers develop the
necessary skills and competencies to successfully carry out their professional activities in a rapidly
changing technological landscape.

Thus, Smart classrooms represent not only an innovative approach to the organization of the
educational process, but also a key element for the formation of an effective system for training
informatics teachers. Their implementation and use contribute to improving the quality of education,
increasing the level of digital literacy of teachers and, as a result, more successful adaptation of
students to modern requirements of the labor market and the educational environment. Investing in
the creation and development of such educational spaces is an important strategy to ensure the high-
quality training of competent informatics teachers and ICT specialists for education.
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