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FORMATION OF DIGITAL COMPETENCIES IN FUTURE COMPUTER SCIENCE
TEACHERS USING TECHNOLOGIES OF INTERNET OF THINGS

Abstract

In order for future teachers to effectively utilize 10T technology in the classroom, it is essential for them to develop IT
competencies. This includes having the knowledge and skills to integrate 10T devices and platforms into their teaching
practices, as well as the ability to analyze and interpret data collected from these devices. The formation of IT competencies
using loT for future teachers is crucial in preparing them to navigate the ever-evolving landscape of technology in education.
Teachers must be able to perceive technology as an important element of their present and future lives and recognize its
essential role in the development of their countries. Furthermore, teachers need to understand that the way students learn in the
21st century is different from traditional methods, and they must adapt their teaching practices to accommodate technology
and harness its potential in enhancing student learning. One of the challenges in the field of education in the era of the
industrial revolution 4 is the use of internet technology in learning, which is part of 21st century learning. This study made an
effort to give a broad overview of current trends and unresolved issues in using loT-based teaching and learning and its
applications in diverse fields. The investigation performs a bibliometric analysis to focus on peer-reviewed research articles
published in well-known publications databases. The findings of this study should also act as a strong incentive for
universities and colleges to use loT-based teaching and learning technology for improved academic achievement.

Keywords: internet of Things, education, modern trends, digital competencies.
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3ATTAP UHTEPHETI TEXHOJIOT USLTAPBIH ITAHJAJIAHY APKBLIbI
BOJIAITAK HTH®OPMATHUKA MYTAJIIMJAEPIHIH HU®PJbIK KY3bIPETTIVIIKTEPIH
KAJIBIIITACTBIPY

Anoamna

Bonamak myranimaep cabakra [oT TexHONOTMSICHIH THIMAI NaiiaiaHybl YIIiH ofapablH 1T Ky3bIpeTTiliria 1amMbITy eTe
MaHpBabl. byran loT Kypburbiiapsl MeH miaropManapblH OKBITY TXipuOeciHe OipikTipy OolblHIIA OUTIM MeH
JIaFIbUIapbIH OOJTybl, COH/Ial-aK OChl KYPBUIFbUIAPJAH JKHMHAIFAH JEePeKTep/li Tajay >KoHe TYCIHIIpY MYMKIHAIr Kipei.
bonamak myramimzaep yuiH loT-ti naiinanana oteipbin, AT Ky3bIpeTTUNNiH KaJIBIITacThIpy oJlapipl OutiM Oepyneri
TEXHOJIOTUSTHBIH YHEMI TaMBIIT KeJie KAaTKaH KeHICTITiHIe oTe MaHbI3Abl. MyFatiM/Iep TEXHOIOTHIHBI Ka3ipri KoHe Ooamak
OMIpiHiH MaHBI3/IBI 3JIEMEHTI peTiHAe KaObUIail OuTyl KoHEe OHBIH ©3 eNICpPiHIH JaMyBIHIaFbl MaHBI3IB! POJIiH MOHBIHIAN
6iryi kepek. COHBIMEH KaTap, MyFaiMmaep 21-mi Facelpia OKyIIBUIAPIBIH OUTIM ally TOCUT IOCTYpIi SHICTEpACH epeKIie
eKeHIH TYCiHyl KepeK JKOHE OJap OKBITYy TOKIpHOSCIH TEXHOJOTHSFa COUKECTCHAIPYTe JKOHE OHBIH CTYICHTTEPIIH OKYBIH
apTTBIPYAFbl JNEYETiH Maiinananyra OeiiMrey Kepek. 4-oHEpKACIITIK PEBOIIOLUS IOyipiHaeri OutiM Oepy canachIHAAFHI
Mocenenepnie Oipi — 21 FachIpmarbl OKBITYABIH Oip Oeiiri Oonbil TaOBUIATHIH OKBITYZa HHTEPHET TEXHOJIOTHSACHIH
naiinanadny. byn 3eprrey loT HeriziHzeri OKbITy MEH OKyZAbl JKOHE OHBIH OpTYpIi cajayiapJarbl KoJaHOalapblH
nalanaHyIarel Kasipri TCHACHIWSIAP MEH INICIIIIMETeH Maceliesiepre KeH IOy jKacayFa KYII Calibl. 3epTTey Oenrimi
OachLIBIMIAP/IBIH IEPEKKOPIIapbIH/A JKapHsUIaHFaH PEeleH3HsUIaHFaH FhUTBIMU MaKanajiapra OarbITTalFaH OHOIMOMETPHSLIBIK
TanIay Kyprizemi. by 3epTTeymiH HOTHKENEepl YHUBEPCUTETTEP MEH KOJUICIPKACPIE OKY JKETICTIKTEpIiH XkakcapTy yiuiH loT
HETI31HCT1 OKBITY MCH OKY TEXHOJIOTMSICHIH KOJIZIaHyFa KOFaphl bIHTATAHIBIPY OOJTYBI KEPEK.

Tyiiin ce3nep: MHTEpHET 3aTTaphl, OiTiM Oepy, 3aMaHayH TpeHATep, LHPPIBIK Ky3bIPETTep.
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®OPMHUPOBAHUE IIU®POBbLIX KOMIETEHIIAIA bYAYIIHNX YUUTEJEN _
NH®OPMATHUKHU C UCITOJIB3OBAHUEM TEXHOJIOI'MM UHTEPHETA BEILIEN

Annomayus

s 5 peKTUBHOTrO MCIOIB30BaHus Oy/IyIIMMH YYUTEISIMUA TEXHONIOrnH MHTepHeTa Belleil B kinacce UM Heo0X0uMO
pa3BuBath N T-KOMIETEHIINH, YTO BKIIOYACT B CCOS HAJIMYME 3HAHUI M HABBIKOB JUI MHTEIPAIMU YCTPOUCTB U miaTdopm
WHTtepHeTa Belel B yueOHyI0 MPaKTHKY, a TakKe COCOOHOCTh aHATM3UPOBaTh M MHTEPIPETHPOBATE JTaHHBIE, COOpaHHBIE C
9THX ycTpoicTB. PopmupoBanue U T-koMiieTeHImiA ¢ Ucnonk30BaHneM MHTepHeTa Bemeil At Oy Iymux yduTene uMeet
pelaroniee 3HaYCHHE JUIS WX MOATOTOBKM K HaBUTAllMM B TOCTOSIHHO MEHSIOIIEMCS MHUpE TEXHOJOTHH B 0Opa3oBaHMM.
VYuurens JOMKHbI OBITH CHOCOOHBI BOCTIPHHAMATB TEXHOJIOTMH KaK BaXKHBIM 3JIEMEHT CBOEH HbIHEIIHEH 1 Oy IyIel »HU3H! 1
TIPH3HABaTh X BAXKHYIO POJIb B Pa3BUTHH CBOMX cTpaH. Kpome Toro, yauTens IOIKHBI TIOHUMATh, YTO CIIOCOOB! 00yUYeHHs
yuamuxcs B 21 Beke OTIIMYArOTCs OT TPAJAULMOHHBIX METOJ0B, U OHU JIOJDKHBI aJallTUPOBATh CBOIO MPAKTHUKY MPENOjaBaHUs
C y4eTOM TEXHOJIOTHH M MCIIOJIb30BaTh MX MOTEHIWAN Ul yaydlleHus oOydeHus ydammxcs. OnHol u3 npobiem B chepe
00pa3oBaHus B 310Xy MPOMBIIIIICHHOH PEBOJIIOLNH 4 SIBIISIETCS NCIIOJIb30BaHNE HHTEPHET-TEXHOJIOTHH B 00y4eHHH, KOTOPOe
SIBJIAETCS YacThio 00yueHus 21 Beka. B aToM mccnenoBaHum Obla MPEANpPUHATA MONBITKA JaTh HIMPOKHUN 0030p TEKYIHX
TEHJCHIMI U HEepelIeHHbIX MpoOJieM B HCIOJH30BAHUM NPENOAABaHUS M 00ydeHHs Ha ocHOBe MHTepHeTa Bemieil M ux
MPUMEHEHHS B pa3IMuHbIX 007acTsax. B wccnenoBaHmm mpoBoauTcs OMOIMOMETpPUYECKMI aHAH3, HalpaBieHHBIH Ha
pelLieH3upyeMble Hay4YHbIE CTAThH, OIyOIMKOBAHHbIE B 0a3aX JaHHBIX W3BECTHBIX M3/IaHMUIL. Pe3ybTaTsl 3TOro Mccie10BaHus
TAaKXKe JOJDKHbI IOCIY>KUTb CWJIBHBIM CTUMYJIOM JUII YHUBEPCUTETOB WU KOJUIEIDKEH MCIOJIb30BaTh TEXHOJIOTMH
TIpeTioiaBaHysl M 00y4YeHHs Ha OCHOBE MHTepHeTa Belie Juist yTydIeHHs aKaleMUUeCKOH YCIIeBaeMOCTH.

KunroueBble c10Ba: MHTEpHET Belllei, 00pa3oBaHue, COBPEMEHHBIE TEHICHIINH, IIM(PPOBbIE KOMIIETEHIIH.

Introduction. Nowadays the use of 10T Technologies is becoming a vital part of the education
process. The Internet of Things is a network of interconnected devices, sensors, and people who also
participate in the process of transferring data among the network. The Internet of Things (loT) sector
has great potential to deliver internet-connected devices that can enhance the well-being of individuals,
families, and communities. Implementing 10T in education allows universities and schools to monitor
individual student’s actions including attendance, time, and results, to analyse the collected data.
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Recently vast variety of loT technologies has been used in the education process to improve
productivity and enhance the quality of knowledge acquisition. Therefore, to understand the principles
of their implementation and the features of their use, there was a need to consider the types of loT
technologies which is applied in modern classrooms. Thus, the main goal of our research is to consider
the possibilities and benefits of implementing existing 10T technologies in Computer Science classes.

The development of IoT has brought to smart education, where classrooms are equipped with smart
technologies such as big data, 10T and Cloud Computing, which in turn resulted to smart learning with
integrated innovative hardware and software, network and storage concepts to provide interactive
education environment for all [1].

The term “Internet of Things” (IoT) was first composed in 1999 at a presentation to Proctor &
Gamble by Kevin Ashton, the founder of the Massachusetts Institute of Technology’s Automatic
Recognition Lab. He pioneered RFID (used in barcode detectors) technology in the field of supply chain
management [2]. The first 10T device was created in 1990 by John Romkey when he connected a toaster
to a computer system. Remote control became a breakthrough because kitchen appliances could work
autonomously with the necessary programming.

The field of the Internet of Things was considered by domestic and foreign researchers works’. In
particular, D.I.Muromtsev, V.N.Shmatkov [3]; Quanyan Zhu, Tausifa Jan Saleem, Mohammad Ahsan
Chishti, Zaramenskih E.P., Artemyev L.E. [4],[5].

Xiaoyang Zhong and Yao Liang in their article "Raspberry Pi: An Effective Vehicle in Teaching the
loT" focus on the utilization of Raspberry Pi as a teaching tool for the Internet of Things (loT) to
enhance students’ learning performance and experience [6]. In the article “Your Phone as a Sensor:
Making IoT Accessible for Novice Programmers” the authors D. Jean, B. Broll, G. Stein and A. Lédeczi
presents PhoneloT, a mobile application designed to instruct beginners in the fundamental principles of
distributed computation and networked sensing. This app enables novices to learn the basics of these
concepts effectively [7]. All these scientific researches were the basis for the formation of the
importance of loT technologies in the life of education, principles of implementation of smart
technologies, and general theoretical foundations.

Basic provisions. In today's educational landscape, building digital competencies is increasingly
recognized as essential for student success in a technologically advanced society. The advent of the
Internet of Things (loT) offers significant opportunities to improve educational practice and develop
these competencies. This study makes clear several key points that highlight the transformative potential
of loT technologies in education.

Integration of Internet of Things technologies into educational systems is considered the most
important factor in increasing the digital competencies of students. loT devices and interconnected
systems in classrooms and laboratories provide students with essential hands-on experience while
immersing them in cutting-edge technology environments. This exposure promotes a comprehensive
understanding of digital concepts and the development of essential technical skills. By using these
technologies, students can move from theoretical knowledge to practical application, thereby improving
their overall learning experience.

In addition, Internet technologies influence the improvement of students' practical skills. These
technologies provide experiential learning to provide count data in a timely manner and in an interactive
environment. By interacting directly with digital tools, students improve their technical abilities and
develop critical problem-solving skills, analytical thinking, and sustainability management skills. The
research shows that such skills are critical to effectively navigating an increasingly digital landscape,
ensuring students are well prepared for the demands of the modern workforce.

Additionally, the adaptability of 10T solutions allows for the creation of personalized learning
experiences tailored to the unique needs and learning styles of individual students. Through continuous
data collection and analysis, educators can personalize teaching methods to optimize student
engagement and performance. This personalized approach ensures that each student receives the support
and resources they need to effectively develop their digital competencies. It highlights the role of the
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Internet of Things in promoting differentiated learning, thereby catering to diverse student populations
and their learning preferences.

Thus, the points made in this study highlight the transformative potential of 10T technologies in
education. They emphasize the need for their strategic integration to effectively prepare students for the
challenges and opportunities of the digital age. By developing core digital competencies, students will
be better prepared for future success, ensuring they can make a positive contribution to a rapidly
evolving technological society.

Materials and Methods. Recent research is dedicated to exploring the opportunities of 10T that can
be used to solve challenges faced by students in the education process and teachers in effectively using
the benefits of the Internet of Things. The research approach will commence with a broad review of
existing literature that covers scholarly articles, reports, and studies that investigate successful
applications and tools of 10T in education. This literature analysis aims to develop a rudimentary
understanding of the current situation and identify key trends and challenges. Subsequently, the study
will conduct a systematic examination of real-world examples and case studies where 10T devices have
demonstrated remarkable success in enhancing the educational experience.

Ultimately, this comprehensive research methodology, integrating literature review, real-world case
studies, and hands-on experiments aims to deliver a sophisticated understanding of the effective use of
loT devices and technologies in the education sector. Through this multifaceted approach, the study
seeks to contribute valuable insights that can inform educators and technologists in optimising the
integration of 10T for enhanced educational outcomes.

Results and discussion. Our analysis highlighted several themes and patterns that are related to the
0T in Education. One of the main themes is the potential of IoT to simplify personalised learning
experiences, where students have a choice to learn at their own pace and receive appropriate feedback
according to their level and preferences. Moreover, I0T encourages active engagement in students and
practical learning, contributing to collaboration, creativity and critical thinking.

One of the main aims of the use of the Internet of Things in education is to improve the digital
competencies of students through engagement. The term “digital competence” was first introduced in
1997 by the American journalist and writer Paul Gilster (Gilster, 1997). According to Glister, the
constant presence of information in the hypertext field forms new forms of behaviour, and new ways of
searching, connected with the possibility of fast movement between sources. At the same time, this
leads to the formation of the so-called network thinking, one of the main characteristics of which is high
informational and communicative activity. “Digital competence is the set of knowledge, skills, attitudes,
abilities, strategies and awareness that are needed to use ICT and digital media to accomplish tasks;
solve problems; communicate; manage information; cooperate; create and share content; and to
accumulate knowledge effectively, efficiently, appropriately, critically, creatively, flexibly, ethically,
reflectively for work, leisure participation, learning and communication.” [8]. Gilster notes the
following skills as an example of reaching digital competence: “communication with others, skills of
finding necessary information and tools to process it, ability to perceive information expressed in
various semiotic systems.” Teaching strategies need changes as well as the competencies teachers need
to develop to be able to bring up compatible 21st-century learners. The Framework of DigCompEdu
results from a series of discussions and decisions with experts and practitioners, based on a literature
review and synthesis of existing documents and tools at the European and international level. The
Framework identifies 6 different areas in which a teacher’s digital competence is mentioned among 22
competencies, represented in Figure 1.
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Fig 1. Synthesis of the DigCompEdu framework

The Framework emphasizes the pedagogical and methodological elements particular to the teaching
process (competency areas 2-5). While competency areas 2 through 4 elaborate on the digital skills
necessary for teachers to design, execute, and assess teaching and learning activities, competency area 5
elaborates on the digital skills required for teachers to prioritize students' involvement in those activities.

loT architecture is based on four layers as shown in Figure 2. The physical layer is considered the
first layer and includes components such as radio frequency identification tags (RFID) tags, sensors, and
actuators. They are usually wired or wireless and serve to gather information, they may be wired and
wireless. The next layer is the network layer which connects wired and wireless networks and the cloud.
Then comes the software layer that serves to process the data gathered. It represents databases, data
processing units, and powerful data processing servers for data processing. Therefore, the processing
layer facilitates the communication protocol necessary for managing and transmitting data, thereby
allowing an loT application or tool to function. The application layer comes last, it provides machine-to-
human, and machine-to-machine interaction using smart devices. Eventually, 10T helps people to collect
information, analyse data and take corresponding action.
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Fig 2. 10T architecture

A. 10T in Education: Smart School

The education sector stands to benefit greatly from the effective integration of 10T technology.
Research indicates that 10T offers a wide array of applications within education, benefiting teachers,
students, and school administrators alike. In this section, we provide an overview of potential loT
applications in school environments as outlined in existing literature. While the idea of smart schools,
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driven by ICT, is not new, it remains in its early stages of development. This section aims to explore
how loT implementation can contribute to the realisation of the smart school concept.

A. loT for smart school management

Energy management. An energy management system implies all the strategies that are used to
minimize energy usage during ongoing operations. Energy management impacts both organizational
and technical protocols, as well as behavioural norms, to decrease overall operational energy
consumption, optimise the use of primary and supplementary resources, and consistently enhance the
university’s energy efficiency [9]. School organisations can potentially save hundreds of dollars each
month by improving the smart utilization of energy resources. By simply organising electrical energy by
demand, schools can save significant amounts of money. To efficiently conserve energy, it is crucial to
oversee energy usage to pinpoint areas where energy is being wasted. Monitoring energy consumption
involves observing energy usage trends over time and pinpointing wasteful energy practices.
Subsequently, upon completion of energy monitoring, effective strategies for conserving energy can be
put into action to reduce overall energy usage .

School Security. 10T is a powerful tool in terms of school security. The majority of schools lack
security infrastructure that can identify abuse, theft, and other accidents that may occur within the
school. For security purposes, authors propose 0T solutions specially designed for schools to organise
smart security settings. The system provides a secure alert mechanism that simplifies the users at school
[10].

Management of students with special needs. Users may experience a variety of discomfort or
disability during school time. 10T is widely used to meet the needs and requirements of such users. For
example, researchers have developed a tool that has the function of remembering activities and
potentially lost items. They offer loT-based solutions to assist the daily activities of an adult with
ADHD (Attention Deficit Hyperactivity Disorder). It is a neuro-biological disorder of the brain and is
characterised by inattention, anxiety and impulsivity. 0T can also be used with people with autism, a
neurodevelopmental disorder that affects a person’s communication and behaviour. The smart system
uses a computer, the internet and sensors to connect with the computer of a child. The system then
provides in-depth real-time information to therapists, and caregivers about the movement of a child
using sensors. 10T also facilitates the lives of people with sensory difficulties. A wearable device can
serve as a tool that demonstrates images of action going around, when the doorbell rings, an image of a
guest is sent.

Smart School Transport. Students' transportation can be managed by loT solutions. M. V. Vyavahare
offers an loT-based vehicle-monitoring system [11]. The system uses a mobile phone application and a
microcontroller where the position of the bus is defined by GPS. Parents in turn can monitor the
movement of the bus.

Students Health Monitoring System. I0T systems allow physicians to keep an eye on their patients
remotely and schedule their appointments more efficiently. Treatments that are not mandatory to be
taken at hospitals may be switched to homes. Researchers built an 10T-based health-monitoring system
utilizing Arduino to measure a patient’s BT, HR, and SpO2 [12]. The system uses Bluetooth to transmit
data to the app. Another research work’s direction is to detect emotions using Long Short-Term
Memory (LSTM). The loT framework was proposed for healthcare and distance learning during the
pandemic era.

B. loT for Teachers

Attendance System. Using the manual attendance method not only consumes a significant amount of
time but also poses a serious risk of losing crucial data. The fundamental components of the RFID
system include RFID tags, readers, a backend storage system, and a central section housing all the
electrical components. Students can remotely access their attendance data, they can log in and review it
at a later time [13].

Feedback and assessment system. Assessment tools based on IoT offer easy methods to evaluate
student performance, focusing on factors such as engagement, interaction, participation, and task
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completion. Researchers offered an application of E-Learning Motivation Systems (E-LMS) that
monitors and tracks student performance [14].

loT for STEM. loT integration in STEM education enhances hands-on learning experiences by
enabling students to interact with real-world data and devices, fostering a deeper understanding of
technological concepts. Researchers have developed loT-based smart environments to better understand
Physics and Programming. The application called Edu-talk allows users to build science projects that
include 3D and learn physics [15].

C. 10T for learners

Personalized Learning Experience. 10T technologies enable the collection of large amounts of data
about student interactions and preferences. By leveraging this data through analytics and machine
learning algorithms, teachers can personalize the learning experience according to the needs and
learning styles of individual students. For example, loT-enabled learning platforms can track student
progress, identify strengths and weaknesses, and adapt learning content and pace accordingly. This
personalized approach leads to better learning outcomes, increased participation and motivation.

Collaborative Learning Opportunities. 10T fosters collaboration among students by facilitating the
creation of interconnected learning environments. With shared access to 10T devices and data, students
can collaborate on projects, conduct experiments, and solve problems collectively. For example, a group
of students interested in robotics can collaborate to design, build, and program loT-enabled robots to
perform specific tasks. This collaborative approach encourages the skills, teamwork, communication
and peer learning essential to success in the digital age.

The field of Computer Science is a natural fit for the integration of Internet of Things (loT)
technologies due to its emphasis on computational thinking, problem solving, and innovation. The table
1 explores variations how 10T can be effectively incorporated into Computer Science classes to improve
learning outcomes and prepare students for the evolving technology landscape.

Table 1. Publications between 2020 and 2024 with integrating loT in Computer Science classes

Author(s) of | Year Research Approach Inventions / Findings / Results
Research
Ales Jakli¢ 2020 Introduction to computer science | A successful case for using NodeMCU open
and engineering by building | source platform hardware and software
Internet of things devices platform in a pre-engineering STEM
workshops
L. Huraj; 2020 The Fibaro Starter Kit with | Increased students' interest in 10T issues and
M. Host'ovecky sensors for the case study and its | develop their understanding of the owverall
applicability to three different CS | concept of the Internet of Things.
subjects
Liu etal. 2021 An loT-based wisdom education | The proposed platform’s testing findings
platform demonstrate its viability and demonstrate
that it has high throughput, low application
latency, and good practicability while being
able to efficiently monitor classroom use.
Ahmed Aetal. 2022 Integrating 10T Technologies into | The modules developed have been used to
the CS Curriculum introduce a new project-based course in the
CS department at PVAMU that focuses on
intelligent 10T technologies
Anatolij Fandrich | 2022 A smart-environments learning | The kit allows projects without using Node-
etal. kit RED and any textual programming, and
removes the described entry barriers of the
predecessor.
Mahapatra et al. 2023 The loT-based gamified | The suggested educational strategy makes
educational method use of field techniques and the gamification
of course modules in an IoT environment
for enhancing learning stages.
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Conclusion. Integrating IoT technologies into educational settings can significantly enhance the
learning experience by providing learners with hands-on, real-world applications of theoretical concepts.
In this article, we've explored the myriad ways 10T can enrich the educational experience, develop
digital competencies, and prepare students for the challenges of the digital age.

Digital competencies encompass a wide range of skills, knowledge and attitudes needed to navigate
the complexities of today's interconnected world. From technical proficiency in programming and data
analysis to critical thinking, collaboration, and ethical reasoning, digital competencies are fundamental
to success in academic and professional pursuits. Using 10T technologies, teachers can develop digital
competencies among students in different ways. Through hands-on learning opportunities, students
engage in real-world applications of theoretical concepts, hone problem-solving skills, and gain
practical insights into complex phenomena. A personalized learning experience tailored to individual
needs and preferences promotes autonomy and agency, allowing students to take ownership of their
learning journey.

In addition, 10T facilitates collaboration and communication among students, fosters a culture of
teamwork and peer learning. By working on collaborative 10T projects, students not only improve their
technical skills, but also develop the interpersonal and communication skills essential to succeed in a
digital society. Additionally, loT education bridges the gap between theory and practice by providing
students with hands-on experiences that deepen their understanding of abstract concepts and theories.
By interacting with 10T devices and systems, students gain practical skills and insights that go beyond
traditional classroom learning, preparing them for the dynamic and ever-evolving landscape of
technology.

In conclusion, the integration of loT technologies holds great promise for enhancing digital
competencies and transforming educational practices. Using loT-based pedagogies and practices,
educators can empower students to thrive in an interconnected and digital world, arming them with the
skills, knowledge, and attitudes needed to succeed in the 21st century and beyond. As we continue to
explore the possibilities of 10T in education, let us be vigilant in our quest to create an equitable,
inclusive, and ethical educational environment that empowers students to reach their full potential.
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I1.5.Cetiimkazol, ™2 HK. Hcembaesa®
JI.H.Iymunes amoinoazol Eypazus ynmmuolx yHueepcumemi, Acmana x., Kazaxkceman

BOJIAIIAK MEJATOT-IICUXOJIOT TAPBIH LIM®PJILIK
STUKETIH KETLULIIPYIIH MAHBI3bI

Anoamna

Maxanaga OoJamak IMeAaror-ICHXOJOTTapAbl JaiblHAaya LMQPIBIK 3THKET IaFAbUIapbIH SKETUINIPY Macenemepi
KapacThIpbUIFaH. binmiM Oepy KeHiCTiriHme udpiblK KapbM-KaTBIHACTA STHUKAJBIK epeskeNiepii 3epaeiiey Moceleci, OHBIH
immiHge JKOFapbl OKy OpHBI OUTIM alyIlbUiapsl apachlHIa LUQPIBIK 3THKET NaFIbUIApbIH KaJbIITACTBHIPYFa apHAJFaH
3epTTeyJiep Kol KaMmThUIMaraH. Makamama IHMQpIbIK ITHKETTI JKETUIIIPY OoJsaliak Meqaror-cuxoiorTapablH Kocion
KY3BIPETiHiH Oip 06JIiri peTiHe KapacThIPbLIA b,

3amaHayu 1MQPIBIK KOFaM >KaFJailbIHAA NeAarortapblH HU(PIBIK CayaTThUIBIFBI MEH IU(PIIBIK ITUKETTI UrepyiHiH
KaKSTTUTIr KepceTiieni. ABTopyiap IMQPIBIK OpTaga KOCIOM IC-OpeKeTKEe MaiblH IEAaror Kaiapiapiasl JaspiayiblH
©3EKTLNIITIH KapacThIpbII, OUTiM Oepy yaepiciHaeri Iu(pIaHabIpyAbIH HETi3r Kapama-KaibUIbIKTapbiH cunarTaiapl. KOO-
HBIH IM(PIBIK OLTIM Oepy KeHICTIrH/Ie OKBITYLIBUIAP MEH CTYICHTTEP apachbIHAAFbI THIM/I KapbIM-KaTbIHAC OPHATYIbIH PO
ANKBIHIANBII, (PIBIK KAPBIM-KATBIHAC TUKETIHIH MaHBI3ABUIBIFB] HET131eIe 1.

Bonamiax neiaror-rcHxonorrapIbiH HUQPIIBIK ITHKET TYCIHIrHE JereH KaThIHACHIH aHBIKTAY YIUiH aBTOPJIBIK cayalHaMa
JKYPTIi3LTIN, OHBIH HOTH)KeCi YChIHBUFaH. CayaTHaMara KaThICYIIBI OUTIM amyInsuIapAbH O0ackiM Oeiri MAPPIBIK STHKETKE
KBI3bIFYIIBLIBIK TAHBITKAHBIMEH, OJIApABIH OYJI callafaFbl JaFIbUIaphl KETKUTIKTI Typle JaMbIMaraHbl, BUPTYaIbl KapbIM-
KaTbIHACTA LUMPIBIK THKETTI CAaKTaMAaTBIHABIFBL, LHU(PPIBIK KSHICTIKTE MOPAIBIBIK MiHE3-KYJIBIKTBIK SPEKETTEepAl caKTay
COHUIAJIBIKTBI MaHBI3/Ibl JIEN OMaMailThIHIBIFBl aTan eTiteni. ABTOpiap OoJalak Iefaror-rcuxoNorTapblH HQPIBIK
STUKETIH XEeTUIipy OOMbIHIIA IU(PIBIK 3THKETTI NEKTUBTI KypC peTiHae Hemece Oip IOHHIH MOJYJI PeTiHIe KIpicTipyai
YCBIHA/IBL.

Tyiiin ce3nep: UMPPIBIK STHKET, UPPIIBIK KEHICTIK, OlTiM Oepy/Ii HudpIaHapIpy, BUPTYasbl KAPbIM-KaTbIHAC.

Cetiimkasel IT.5., * Y2 Hcembaesa HIK.*
'Eepazutickuii HayuoHnanvHolu ynusepcumem um. JI.H.I ymunesa, 2.Acmana, Kazaxcman

BAKHOCTDBb COBEPHIEHCTBOBAHUSA HU®POBOI'O OTUKETA
BYAYIIUX IEJATI'OI'OB-IICUXOJIOT'OB

Annomayus

B crathe paccMaTpHBAarOTCS BOIPOCHI COBEPIICHCTBOBAHWS HABBLIKOB HU(POBOrO ITHKETA B MOATOTOBKE OYIyIINX
MeIATOrOB-TICMXOJIOT0B.  OTMEYaeTcs, 4YTO H3y4YeHHE STHYCCKUX MpaBmwil MU(POBOro oOmeHHs B 00pa3oBaTeIIbHOM
MPOCTPAHCTBE, B TOM YHCIIC HCCIICIOBAHUS, HAIMpPaBICHHBIC Ha (DOPMUpPOBAaHHE HABBIKOB IM(PPOBOIO AITHUKETA CPEIH
CTYyJICHTOB BY30B, B HACTOSIIEEe BpeMs OCBEHICHO HEJOCTATOYHO. B cTaThe COBEPIICHCTBOBAaHHWE MU(PPOBOTO ITHKETA
paccMaTpuBaeTcst Kak 9acTh MPo(eCcCHOHATBHON KOMIIETEHTHOCTH Oy MyIIHX 1€1aroroB-TICHXOJIOTOB.

B ycnoBusix coBpeMeHHOro mu)poBOro 0OIIecTBa MOMISPKUBACTCS HEOOXOAMMOCTh OCBOSHHUS TiearoraMu Iu@poBoi
TPaMOTHOCTH M IM(POBOTO ATHKETA. ABTOPHI PacCMaTpPHBAIOT AKTYaJILHOCTh IOJITOTOBKH TEJATOTMYEeCKUX KaJpoB K
poeCCHOHATIPHON JEeATebHOCTH B IM(POBOM Cpese, OMMChIBas OCHOBHBIE TPOTHUBOPEUMS Mporiecca Iu(ppoBr3anmm
obpazoBanus. PackpbiBaeTcst poib ycTaHOBIEHHS d()GEKTUBHOTO B3aUMOJICHCTBUS MEXKITy TPETIOIABATeNIIMU U CTYJCHTaMHU
B I(hpoBOM 00pa3oBaTEIHLHOM POCTPAHCTBE BY30B, 00OCHOBBIBACTCS 3HAUMMOCTD IIM(PPOBOTO ITUKETA B KOMMYHHUKAIHH.
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