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ICT COMPETENCE AND Al TOOLS AS KEY PEDAGOGICAL
CONDITIONS IN THE TRAINING OF FUTURE PRESCHOOL TEACHERS

Abstract

This study explores the integration of Artificial Intelligence (Al) tools in enhancing Information and
Communication Technology (ICT) competence among future preschool teachers. As modern education is undergoing
rapid transformations due to evolving standards and technological progress, the importance of equipping preschool
teachers with ICT and Al skills is increasingly vital. The study examines the pedagogical conditions required to foster
ICT competence, particularly in preschool education, and explores how Al tools can be used to improve both the
professional development and teaching methods of preschool teachers. A two-group experimental design was
employed, involving 102 future preschool teachers of Abai Kazakh National Pedagogical University. The experimental
group incorporated Al tools into their teacher training, while the control group followed traditional methods. Pre- and
post-assessments were conducted to assess the participants' digital literacy, pedagogical use of technology, and overall
ICT competence. This study highlights the critical role of Al in modernizing teacher education and offers practical
recommendations for integrating Al and ICT into curriculum design and teacher training programs to better prepare
future preschool teachers for the challenges of modern preschool education.

Keywords: professional training, preschool teachers, ICT competence, modern teacher, pedagogical conditions.
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AKT KY3BIPETTLIIIT JKOHE K1 KYPAJIJIAPBI BOJTAIIAK MEKTEIKE JIEATHIT
YIUBIMJIAP MYFAJIMIEPIH JAWBIHAAYIBIH HETI3T'T
MEJATOTMKAJIBIK IIAPTBI PETIH/IE

Anoamna

By makanama Gomamrak MeKTell xacblHa feiinri yieiM nengarortapain AKT xone KU kypanmapeiH maiinanany-
nmarel AKT Ky3BIpeTTiNiriH JaMBITy MaceJeciHiH Kazipri jkarJaifbl KapacThIpBUIFaH. by 3epTrey Oomamiak MEKTEeIKe
neiiHTi YbIM TopOunenizep apachlHIa aKnapaTThHIK-KOMMYHUKAIIMSUIBIK TEXHOJIOTHSIIAp KY3BIPETTUITiH apTTHIPY YIIiH
KacaHABl MHTEIUIEKT KypalmapbiH OipikTipyni 3eprreiini. Kazipri OiniM Oepy jkaHa CTaHOapTTap MEH TEXHOJOTHSITBIK
KETICTIKTEPiH 9CepiHEeH JKBUIAaM ©3TepiCTepre YIIbIpam JKaThIp. MexkTenke neiinri yitbiM TopoOmeminepin AKT
xone KU marmpiiapeIMeH KaMTy KaKeTTUIri OapraH caiiblH e3ekTi Ooma Tycynme. 3eprrey kxyMbicbiHma AKT
KY3BIPETTIIrH AAMBITYy YIIIH KaXeT MeJarorukajblK MapTTap/bl, dcipece epre jKacTarbl Oananapbl OKbITY/a JKOHE
KU kypanpapblH MeKTen NeWiHri YilbIM TopOMeminepaiH KaciOn namybl MEH OKBITY 9IICTEpiH JKakcapTy YLIH Kaaii
naiijananyra OONaTHIHBIH 3epTTeiai. AOail aTbiHAarel Kazak YITTHIK Neqarorukaiblk yHuBepcuteTinge 102 Oonamak
MEKTEeIKe ACHIHI1 YHBIM Mearortrep/ i KaTbiCybIMEH DKCIIEPUMEHTTIK jK00a KOJIJaHbUIAbL. DKcrepuMeHTTiK Ton AKT
texHonorusmapel MeH JKUW  KypangapblH OKBITYFa €HTi3mi, an Oakpiaay TOOBI JOCTYpJi SmicTepAi KOJIaHIBI.
Katbicymsunapaply HUQPIbIK CayaTThUIBIFBIH, TEXHOJOTHSHBI I€JaroruKallblk Naigananyasl okoHe xaiambl AKT
KY3BIPETTINIriH Oaranay VINiH ajAblH ajla XoHe KeWiHri Oaramaymap xyprizinmi. bym 3eprrey XU myramimaepniy
OUTIMIH KaHApTyIarbl MaHBI3JBl POJIH KOpceTell *koHe OoJamak MEKTenKe NeHiHTi YHbIM TopOwemminepai Kasipri
3aMaHFbl MEKTEIKe NeHiHri OimiM OepyIiH MiHAeTTepiHe KaKCHIpaK JadbIHAAY YIIIH OKY KOCHAPBIH J3ipiieyre >KoHE
MyFramiMaepai okeITy OarmapiamanapeiHa KW men AKT-mpl Oipiktipy OOWBIHINA MPaKTUKAIBIK YCBHIHBICTAp-
IIb1 YCBIHAIBL.

Tyiiin ce3mep: kociOM AailbIHIBIK, MekTenke aeiinri TopoOuemrinep, AKT Ky3wlpeTTiiiri, 3amaHayd IeJaror,
TelaroruKajbIK mapTTap.

A60ynuna ME.™ Taspuw H.B.,"" Mameimbaesa JK.A., °
YKazaxcxuii Hayuonanvnoui Iedazoeuyveckuti ynusepcumem umenu Abas,
2. Anmmamul, Kazaxcman
2Hayuonanvnan Axademus ITedazoeuueckux Hayx Yepaunsi, 2.Kues, Ykpauna
8 [Oxicno-Kazaxcmanckuii nedazoeuueckul ynusepcumem umenu O Kanubexosa,
e lvimkenm, Kazaxcman

UKT-KOMIIETEHTHOCTH U MTHCTPYMEHTHI UM KAK KJIOUEBBIE
MEJATOTMYECKHME YCJOBUS MOATOTOBKU BYAYIIUX MEJATOTOB
JTOIIKOJILHBIX OPTAHU3ALINIA

Annomayus

B crathe ompenenseTcs coBpeMeHHoe cocTosHue mpobieMsl pa3sutus MK T-koMeTeHTHOCTH OyAyIIuX IeJaroros
JIOLIKOJIBHBIX OpraHu3aluid B ucnoip3oBaHuu wuHCTpyMeHToB MKT um WM. B stoM uccrnenoBaHMM H3ydaeTcs
WHTETparusi MHCTPYMEHTOB HCKyccTBeHHOro wuHTewiekta (M) mmg  moBBIMIEHWE KOMIETEHTHOCTH B OOIacTH
MHPOPMAIMOHHBIX M KOMMYHUKAIMOHHBIX TexHonoruil (MKT) cpenu Oymynix menaroroB AOMIKOJIBHBIX OpraHU3aIIi.
[TockonbKy B COBpeMEHHOM 00pa30BaHHUHU MPOUCXOAAT ObICTPhIE TpaHC(HOPMAIMH U3-32 PA3BUBAIOLINXCS CTAHAAPTOB U
TEXHOJIOTUUECKUX JOCTHXEHUH, BaXKHOCTh OCHAIIEHHS IIeJaroroB JIOUIKOIEHOTO oOpa3oBanus HaBbikamu KT u U1
CTaHOBUTCS Bce Ooiyiee BakHOW. MccnenmoBaHue HM3ydaeT II€AAarorMUEcKHe YCIOBHUs, HEOOXOIMMBIC sl pa3BUTHUS
komriereHTHOCTH B oOnactn KT, ocoGeHHO B OMIKOJILHOM 00pa30BaHMM, W M3ydaeT, Kak MHCTpyMeHTsl MU moryt
OBITh HCIIOJIB30BAHBI JUIS YIYYIIEHUS! KaK MPOQEeCcCHOHAIBHOTO Pa3sBUTHUS, TaK M METOAOB NPEIOJaBaHUs I1€aroros
JIOHIKOJIBHBIX OpraHM3alid. BpLT HMCIOJIB30BaH 3KCIIEPUMEHTAJBHBINA NMPOeKT ¢ ydactueM 102 Oyaymux Ieaaroros
JIOMIKOJBHBIX ~ opraHm3anuii B Kazaxckom HammonansaoM IlemarormdeckoM yHUBepcUTeTe UMEHH Abasl.
OKcnepuMeHTa bHas TpyIna BKIoYmiIa B ¢Boro moarotoBky MKT texHonmormm m mHCTpyMeHTH MU, B TO Bpems Kak
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KOHTpPOJIbHAsI TpyMmna clieoBajla TPAAULMOHHBIM MeEToJlaM. BbUTM MpOBEACHbI MNpeABapuUTElIbHbIE U IMOCIEIYIOIINe
OIICHKH JJIsl OLCHKH HU(GPOBOW I'PAMOTHOCTH YYACTHHUKOB, MEAATOTHMYCCKOrO WCIOJIb30BAHUS TEXHOJOTHHA U 00IIei
koMmreTeHTHOCTH B obnactu WMKT. B aToM wuccnemoBaHuu moauepkuBaeTcsi BakHash posnb MU B momepHu3anmu
MEarOrMYeckoro 0o0pa30BaHUs M MpEIJIararoTcs MpakTHdeckue pekoMenpaimu mo uHterparmu VW uw UKT B
pa3paboTKy y4eOHBIX MPOTpaMM U TPOTPAMMBI IMOBBIIICHUS KBATU(UKAIIMKA TMEAArOroB IS JIy4IIeH I0ArOTOBKH
OyAyIIUX MEearoroB JOIIKOJIEHBIX OPraHU3aIUi K BEI30BaM COBPEMEHHOTO JIONIKOJIBHOTO 00pa30BaHusl.

KuiroueBble cjioBa: mpodeccruoHanbHasl IIOATOTOBKA, ITEIaror TOMIKOIBHBIX oprann3anuii, UKT-koMIeTeHTHOCTB,
COBpPEMEHHBIN TIeIaror, IeJarornieckue yCIOBHsL.

Introduction. Modern education is changing, new legislative acts and state educational
standards of all levels of continuous education are emerging, which leads to qualitative and
quantitative changes in the criteria of professional competence of teachers. The implementation of
the strategy for modernizing education has significantly exacerbated the problem of insufficient
professional competence of specialists, emphasizing the importance of developing pedagogical
methods and conditions for improving the quality of their training, retraining and self-development
in the profession.

Artificial Intelligence (Al) is increasingly being implemented into all aspects of our lives, both
professionally and personally. Its global market share is expected to grow at an annual rate of
28.46% by 2030.[1] Al is transforming the way we approach early childhood education. Artificial
intelligence systems are increasingly being employed to help young children learn, develop, and
flourish. Al in early childhood education is defined as the use of computer systems and algorithms
to analyze and respond to children's learning patterns, behaviors, and needs. This technology has the
ability to completely transform the way we teach and learn, making education more individualized,
interesting, and successful. Using Al capabilities, educators may design individualized learning
experiences that address each child's specific requirements, resulting in a more inclusive and
supportive learning environment.

0.B.Zaitseva defines the professional competence of a teacher as a set of universal and specific
professional attitudes that allow him to cope with a given program and special situations that arise
in the psychological and pedagogical process of a preschool institution, resolving which he
contributes to the clarification, improvement, practical implementation of development tasks, its
general and special abilities [2].

The priority component of professional competence is the ability to use modern technologies for
teaching, educating and developing children, based on their age and individual capabilities and
needs, as well as positive personal qualities, general cultural and psychological and pedagogical
knowledge, skills and values.

The dynamic evolution of technology has influenced every aspect of modern life, including
education. Among the most profound changes is the integration of Information and Communication
Technologies (ICT), which has reshaped how educators interact with students and design learning
experiences. For preschool education, this transformation is even more significant, as young
children are increasingly exposed to digital tools from an early age. As such, future preschool
teachers must be adequately prepared to navigate and utilize these technologies to foster learning
and development.

While traditional teacher education has historically focused on pedagogical theory and child
development, the importance of ICT competence has grown substantially in recent years. The
proliferation of digital tools and technologies such as interactive software, educational apps, and
Al-driven platforms has raised the need to prepare future educators not only in pedagogical methods
but also in technological literacy.

ICT competence refers to using digital technologies effectively and responsibly in educational
settings [3] (European Commission, 2018). For preschool teachers, ICT competence encompasses
several key aspects: digital literacy (basic technological skills), pedagogical use of technology
(using technology to support learning), and critical thinking regarding the application of technology
in early childhood settings [4] (Kampylis & Punie, 2012). In preschool education, ICT competence
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is essential not only for enhancing teaching practices but also for supporting young children's
cognitive and social development through interactive and engaging digital tools [5].

Studies by Kirschner and van Merriénboer (2013) underscore the importance of ICT competence
for educators across all levels of education, emphasizing that digital tools can serve as powerful
enablers of personalized learning [6]. However, the challenge remains in providing preservice
teachers with sufficient training and experience in using these technologies in ways that support
early childhood development [7] (Liu & Li, 2018).

The positive effects of the ICT competence of preschool teachers, fixing the requirements for it
in the professional standard of the teacher raises the issue of finding new pedagogical ways and
conditions for the formation of this competence in the system of training students and retraining
teachers working in preschool institutions. The information and communication competence of a
modern teacher, according to A.V. Adolf [8], includes three main aspects:

1. Availability of a sufficient level of functional literacy in the field of ICT.

2. Effective and reasonable use of ICT in the professional activities of a teacher to solve
professional, social, and personal problems.

3. Understanding ICT as the basis of a new paradigm in education aimed at developing students
as subjects of the information society, capable of creating knowledge, and able to operate with
information arrays to obtain new intellectual and activity results [8].

Artificial Intelligence in Preschool Education. Al tools in education range from intelligent
tutoring systems that provide personalized learning experiences for students, to teacher assistants
that can guide instructors in improving their teaching strategies [9] (Holmes et al., 2019). The
potential of Al in teacher education is particularly promising, as it can facilitate interactive learning
experiences that simulate classroom dynamics and allow teachers to practice handling various
teaching scenarios in a controlled environment [10] (Johnson et al., 2020).

In preschool education, Al can be used to support both teachers and young learners by creating
interactive and adaptive learning experiences. Al-based applications can help teachers design
engaging curricula, monitor children's progress in real-time, and offer personalized feedback based
on individual learning styles [11] (Alimisis, 2013). Furthermore, Al systems can model complex
pedagogical situations, enabling teachers to practice their decision-making skills before entering the
classroom.

Pedagogical Conditions for Forming ICT Competence in Preschool Teachers. The successful
integration of Al tools into teacher training requires the creation of specific pedagogical conditions.
These conditions include curriculum development, the provision of practical experience with
technology, and ongoing professional development opportunities.

Curriculum Design. Curriculum design plays a crucial role in developing ICT competence in
teacher education programs. According to Mishra and Koehler’s [12] (2006) Technological
Pedagogical Content Knowledge (TPACK) framework, effective integration of technology in
teaching requires teachers to have a deep understanding of both the content they teach and the
technologies they use. For preschool teachers, this means integrating ICT competencies not as
separate components but as part of their pedagogical strategies.

To achieve this, teacher training programs should include both theoretical and practical
components of ICT training. Theoretical knowledge about digital tools should be balanced with
practical experience, where students directly interact with Al tools, educational software, and other
digital technologies [13] (Ertmer & Ottenbreit-Leftwich, 2010).

Practical Training and Hands-On Experience. Practical training is essential for developing ICT
competence in future preschool teachers. By allowing future preschool teachers to engage directly
with Al tools, they can better understand how to integrate these technologies into real-world
educational settings. This experiential learning fosters problem-solving and decision-making skills,
preparing teachers to adapt digital tools to the needs of diverse student populations [14] (Voogt et
al., 2015).
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Moreover, simulations and interactive platforms powered by Al can offer personalized learning
experiences for future preschool teachers. These tools can provide real-time feedback, allowing
teachers to practice skills such as classroom management, instructional design, and student
assessment in a controlled environment [15] (Schmidt et al., 2019).

Continuous Professional Development. Given the rapid pace of technological advancements,
continuous professional development is necessary to ensure that teachers remain up-to-date with
emerging tools and best practices. Regular training programs and workshops focused on ICT and Al
technologies can help teachers stay informed and effectively integrate these tools into their
classrooms. Ongoing professional development also encourages reflective practice, enabling
teachers to evaluate their use of Al tools and identify areas for improvement.

Basic provisions. ICT competence is a key component of modern preschool teacher training. In
the digital age, future preschool teachers must develop strong ICT skills to effectively integrate
technology into early childhood education. ICT competence enhances teaching quality, improves
child engagement, and aligns with global education standards.

Al tools significantly enhance the development of ICT competence among future preschool
teachers. Al-powered educational platforms, adaptive learning systems, and digital assistants
facilitate personalized teacher training. Al tools provide innovative solutions for lesson planning,
student assessment, and interactive learning experiences.

Pedagogical conditions play a crucial role in fostering ICT competence through Al integration. A
structured approach to ICT and Al training is necessary for effective knowledge acquisition and
application. Practical training, workshops, and real-life classroom simulations with Al tools
improve the preparedness of future teachers.

Experimental results confirm the effectiveness of Al tools in teacher training. A study involving
102 future preschool teachers at Abai Kazakh National Pedagogical University showed improved
ICT competence in the experimental group that used Al tools. The experimental group
demonstrated higher digital literacy, better pedagogical technology use, and increased confidence in
ICT-based teaching methods.

Al and ICT integration should be incorporated into curriculum design and teacher training
programs. Future preschool teacher education must adapt to technological advancements by
embedding Al-driven learning methodologies. Policymakers and educators should develop
guidelines for Al-enhanced pedagogical practices to prepare teachers for modern educational
challenges.

Materials and methods. The experiment aimed to explore the impact of Al tools on the ICT
competence of future preschool teachers, as well as to identify markers of the formation of
information and communication competence of future preschool teachers.

Participants: The experiment involved 102 students of Abai Kazakh National Pedagogical
University, majoring in "Preschool education”, full-time education. The participants were randomly
divided into two groups: the experimental group (57 students) and the control group (45 students).
The experimental group used Al and ICT technologies as part of their pedagogical training, while
the control group participated in traditional teaching methods without the integration of Al tools.

Materials and Tools: To identify indicators characterizing the level of formation of information
and communication competence of future preschool teachers, diagnostic methods (Bocharova L .V)
[16] were determined (questionnaires: “Information and communication competence of future
preschool teachers in the process of professional training”, “Studying the motivation for the
formation of information and communication competence of future preschool teachers”, test,
project, observation of students during classes and pedagogical practice). Al tools included
educational software platforms, Al-driven teaching assistants, and personalized learning
environments. The tools were integrated into coursework focusing on child development, and
digital literacy. These Al tools offered real-time feedback, simulated classroom environments, and
personalized learning experiences tailored to individual needs.
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Procedure: In the process of diagnostic research, we considered the multicomponent structure of
the information and communication competence of future preschool teachers, represented by a set
of cognitive, activity, motivational, and personal components, in accordance with which we

determined the levels of formation of each component.
In scientific and pedagogical literature, the most common approach is when the main
measurement criterion is the characteristics of students' progress to a higher level of mastering

knowledge, skills, and abilities [17, 18, 19]. Based on this, we identified three levels of formation of

each component of the information and communication competence of future preschool teachers:
basic, intermediate, and advanced, which are detailed in Table 1.

Table 1. The levels of formation of the components of ICT competence of future preschool teachers

Components Levels
Basic Intermediate Advanced
Cognitive basic  knowledge  of | sufficient knowledge of the | has perfect skills in using
working with information | use of information and | information and communication
and a computer, does not | communication technologies in the process of
work well with digital | technologies in educational | professional activity, has developed
resources and extracurricular | extensive knowledge in creating
activities, knowledge of | various types of work using ICT
creating various types of | and Al tools, is fluent in
work and presentations, | specialized literature, and can
skills in using educational | perfectly use educational software
software and Al tools for various educational purposes.
Personal rarely shows his own | demonstrates his personal | has its own style and distinctive
style in information and | style of using information | skills in using ICT in professional
communication activities, | and communication | activities, and is fully responsible
demonstrates low | technologies in his | for the work performed
responsibility  for  the | professional activities, is
work performed responsible for the work
performed
Motivational weakly expressed value | interested in success in | pronounced value-motivational
orientations and motives, | information activities, | orientation, ready for continuous
not interested in success | ready to improve informa- | improvement of information and
in information activities, | tion and communication | communication competence,
not ready to improve | competence in order to | understanding of rapid technolo-
information and | advance, a value- | gical development and desire to use
communication motivational orientation to | advanced technologies for
competence, lack of | information activities has | professional growth, the specialist
interest in studying new | been  formed, shows | wants to manage the information
advanced technologies for | interest in searching for | and communication process, shows
educational purposes information processing, its | interest in  information and
reproduction with elements | communication activities and Al
of analysis based on | technologies and the need to
knowledge of the | achieve high results in information
principles of working with | and communication activities, high
information motivation to use ICT
Activity- reproduces tasks based on | have the skills to use | can  use information  and
oriented elementary  knowledge; | information and | communication technologies, has
basic skills in working | communication developed skills in creating various
with information, | technologies and Al tools | types of work with complex
computer skills at the user | in educational and | additional features, educational
level extracurricular  activities, | programs and websites, can solve
have developed the skills | professional problems using ICT
to create various types of | and Al tools, has a creative
work, use educational | approach, and can predict work
programs, online | results when using ICT and Al.
resources, etc.
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The cognitive component is the ability to navigate modern technologies and programs,
considering the needs of the educational environment, and the willingness to use knowledge of
modern methods and information technologies. To determine the level of formation of the cognitive
component of information and communication competence, we conducted a survey using the
questionnaire "Information and communication competence of future preschool teachers " and a test
for knowledge of information and communication technologies in the section "Conditions for the
effective and safe use of ICT and Al tools for educational purposes”. The test included open-ended
questions (answers compiled by the respondent in free form) and closed questions (answers offered
by the developer of the questionnaire). When diagnosing the level of formation of the cognitive
component, we also observed the future preschool teachers during their pedagogical practice at
Abai Kazakh National Pedagogical University and practical classes. The observation was carried
out to evaluate their basic ICT competence, which measured skills such as digital literacy, the use of
educational software, and the ability to apply technology in teaching contexts.

Pre-assessment: Both groups participated in a pre-assessment to evaluate their baseline level of
ICT competence, measuring skills such as digital literacy, use of educational software, and ability to
apply technology in teaching contexts.

1. Intervention: Over 10 weeks, the experimental group used ICT and Al tools during lessons
and activities, while the control group participated in traditional teacher training without
technology-based interventions.

2. Post-assessment: After the intervention, both groups took the same ICT competence test, and
participants in the experimental group completed a survey to assess their experiences with the ICT
and Al technologies.

Results. Quantitative Analysis. The experimental group included 2nd year students, and the
control group- 3rd year students. As a result of the study of this component, the levels of formation
of the cognitive component of the information and communication competence of future preschool
teachers were identified. The results of the study are presented in Table 2.

Table 2. The results of the level of formation of the cognitive component of information and
communication competence of future preschool teachers in the experimental and control groups

Levels Experimental group (57) Control group (45

% Number % Number
Basic 48% 27 49% 22
Intermediate 45% 25 42% 19
Advanced 7% 5 9% 4

The results obtained during the experiment indicate that the majority of students in the EG and
CG have a low and medium level of development of the cognitive component of information and
communication competence, that is, they have poorly developed use of ICT and Al tools in
educational and extracurricular activities, insufficient knowledge of creating various types of works
and presentations, they are poorly aware of the educational software acceptable for working with
preschoolers.

The activity component implies a willingness to apply modern methods and information and
communication technologies; the ability to apply methods of mathematical information processing
by means of ICT, the ability to analyze the results of scientific research and use them in solving
specific educational and research problems; readiness to use the main methods and tools of
obtaining, storing, processing information, to have high computer literacy; ability to work with
computer games for preschoolers and software designed for educational purposes; the ability to
create educational presentations and applications using the special computer skills. Diagnostics of
the level of formation of the activity component of information and communication competence
was carried out during practical and seminar classes, where the ability to apply the acquired
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knowledge in practice, the formation of skills in the use of information and communication
technologies in preschool education, types and forms of activity using modern information
technologies and educational programs for preschoolers. As a result of the study of this component,
the following levels were formulated.

The basic level of development of the activity component of information and communication
competence of future preschool teachers is the reproduction of information in accordance with the
task based on elementary knowledge; basic skills of working with information and communication
technologies, and low basic computer skills.

Intermediate level - students have enough skills to use information and communication
technologies in educational and extracurricular activities, and students have skills to create various
works in the digital space.

Advanced level - advanced skills in using ICT in the process of professional training; students
can create various works in the digital space with additional features.

This component was assessed using the methodology developed in the dissertation research of
Vorontsova E.M. [20] "Creating a project”. Task example: creating a project (the topic of the
project was determined by students independently from the subject: "History of preschool
pedagogy", "Innovative technologies in education™).

Additionally, In-depth interviews and surveys were conducted to collect feedback from the
experimental and control groups regarding their experiences with the ICT and Al tools.

The obtained data provided insights that out of 57 students in the EG, a basic level of formation
of information and communication competence was revealed in 34 students (59%), an intermediate
level - in 21 students (36%) and advanced level - in 2 students (5%). Most students in the
experimental and control groups have basic knowledge in the field of information and
communication technologies and Al tools, that is, they can't work with multimedia using the
simplest special features, and also use ready-made layouts offered in a wide range on the Internet,
however, the creation of these works is not methodically supported.

The motivational component in the framework of our study is considered as an understanding of
the importance of information and communication competence for improving the quality of
pedagogical work; the need to achieve high results in information and communication activities,
interest in information and communication activities, and independence in the educational process.

When studying the level of formation of the motivational component of information and
communication competence, we used the method developed by L.V. Bocharova "Studying the
motivation for the formation of information and communication competence of future teachers".
According to this method, it was necessary to number the statements in descending order of their
importance [16]:

—the successful desire for interpersonal interaction;

—desire to manage the information and communication process, using the capabilities of
competence;

— interest in information and communication activities;

—the need to achieve high results in information and communication activities;

—the desire to enrich professional training through the possibilities of information and
communication competence.

The results indicated that most students in the EG and CG groups lack or have a weak motivation
to achieve high results in educational activities related to the use of information and communication
technologies.

More specifically:

- a high level of motivation was identified in 7% of students in the control group and in 6% of
students in the experimental group who lack the necessary motives in the field of information and
communication activities, but have an interest in acquiring knowledge, skills and abilities in the
field of information and communication technologies;
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- on average, 22-23% of the students in the experimental and control groups have an average
level of motivation, they show interest in information and communication activities and want to
manage the information and communication process, but do not have the necessary knowledge to
apply their knowledge in professional training;

- alow level of motivation was identified in 72% of students in the EG and 70% in the CG,
who do not show interest in knowledge, skills, and abilities related to information and
communication technologies and do not apply acquired knowledge in their professional activities.

Personal component - the ability to show initiative and independence in working with various
information programs and in creating electronic educational resources; the ability to be tactful and
consider the opinion of colleagues when working with information resources. With this component,
students demonstrate their style in information and communication activities and are responsible for
their work (questionnaire "Personal self-assessment of a student™).

The results of identifying the level of formation of the personal component are presented in
Table 3.

Table 3. The level of formation of the personal component of information and communication
competence of future preschool teachers in the experimental and control groups

Levels Experimental group (57) Control group (45

% Number % Number
Basic 64% 45 66% 36
Intermediate 27% 10 24% 7
Advanced 9% 2 10% 2

These results show that students have a low level of formation of the personal component of the
formation of ICT competence. This suggests that students have low responsibility for the work done
and they do not show their style in information and communication activities. Students do not strive
to achieve high results in the field of information and communication technologies, they do not
have sufficient skills in developing didactic materials using ICT and educational software.

The analysis of the given data for all components shows that the majority of students in the
experimental and control groups have low indicators of the formation of information and
communication competence, which requires corrective work in this direction. The results of this
study made it possible to identify problems that require improvements in the professional training
of students, which is not sufficiently focused on the formation of information and communication
competence of future preschool teachers in the process of educational and professional activities.

The quantitative results were derived from pre-and post-test assessments designed to measure the
ICT and Al skills of both the experimental and control groups. The tests assessed participants'
abilities in areas such as digital literacy, the use of educational software, and applying technology
within pedagogical contexts.

o Experimental Group: The experimental group, which used Al tools during their training,
showed slight improvements in their ICT competence. On average, the experimental group’s post-
test scores increased by 15%, indicating a marked improvement in their technological proficiency.
This group showed notable improvements in using Al-driven educational software, as well as in
their ability to implement technology to support preschool teaching strategies. Their ability to
interact with Al tools, understand their applications, and apply them in simulated classroom
environments was particularly strong. The areas of greatest improvement were in personalized
learning and the use of Al-based feedback systems to tailor instruction to the needs of individual
students.

e Control Group: The control group, which did not use ICT and Al technology in their training,
showed modest improvement in their ICT competence, with an average increase of 3%. Although
this group showed some improvement in general ICT skills, the lack of exposure to Al tools and
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interactive technology meant that their knowledge and skills in terms of integrating technology into
preschool education remained limited. The improvement was mainly in basic digital literacy, such
as familiarity with educational apps and basic use of software, but their pedagogical integration of
ICT remained relatively superficial.

Qualitative Analysis. In addition to the quantitative assessments, qualitative data were collected
through surveys, interviews, and reflective journals. These data provided insights into participants'
experiences with ICT and Al tools, revealing both positive and negative aspects.

Positive Results: The experimental group reported an increased interest in using technology-
based approaches to teaching. Many participants highlighted that the use of ICT and Al allowed
them to see new opportunities for integrating technology into their classrooms, that they had not
previously considered.

Negative Results: Despite the positive response, participants in the experimental group raised
several concerns and issues. Some participants reported feelings of being overwhelmed when first
interacting with the ICT and Al tools, particularly those involving advanced simulations and
personalized feedback systems. A few students had difficulties adapting to the Al-driven platforms,
citing technical difficulties such as system errors or confusing user interfaces. One participant
noted: “While the Al tools are great, at times, the interface was hard to navigate, and the feedback
wasn’t always clear. This sometimes left me feeling frustrated.”

Additionally, a minority of students expressed concerns about over-reliance on technology. They
feared that using Al tools could lead to an overemphasis on technology at the expense of human
interaction and traditional teaching methods. Some also questioned the feasibility of implementing
Al tools into resource-limited preschool settings. One participant shared: “Al is great, but I'm
concerned about using it in a real classroom. Not all kindergartens have the resources to implement
these tools, and I don’t know if it’s always the best option for young children.” While these
concerns were not universal, they highlight the need for a balanced approach when integrating Al
into teacher training programs.

Discussion. The generalized diagnostic results showed that for the formation of information and
communication competence of future preschool teachers, it is important to develop the motivational
and personal component in the process of professional training of students. According to the results
of the study, a basic level of ICT competence is observed both in the experimental group (64.5%)
and in the control group (65.5%). Students need to master educational materials using information
and communication technologies, digital technologies, and modern educational software, they must
be able to process information and create databases in applications, create educational materials
using information and communication technologies, be able to use computer games designed for
preschoolers, create their own digital content using various electronic and web resources, create
multimedia components of web pages, supplementing with streaming sound, create gif-animations
for preparing illustrations and reproducing information.

The control group, which did not use ICT and Al tools in their training, demonstrated only a
modest improvement in their ICT competence, with an average increase of 3%. Although this group
showed some progress in their general ICT skills, their ability to integrate digital tools into
preschool education remained limited. This suggests that traditional methods of teacher training
alone may not be sufficient to develop deep ICT competence, which aligns with previous research
indicating that passive exposure to technology does not necessarily translate into effective use in
professional practice (Liu & Li, 2018).

In contrast, the experimental group demonstrated a slight improvement in their technological
skills, which is consistent with the results from previous studies that have highlighted the benefits
of technology integration into teacher education (Baker et al., 2020; Holmes et al., 2019). The most
notable improvements were in the areas of personalized learning and the ability to adapt teaching
strategies based on real-time data. Al tools allowed participants to engage in interactive simulations,
allowing them to experiment with different teaching approaches, receive immediate feedback, and
improve their decision-making skills in real classroom scenarios. These results are consistent with
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the findings of Hsu et al. (2020), who reported that Al-based simulations in teacher education
programs can help future preschool teachers develop the necessary skills to handle complex
classroom dynamics.

A comparison of the control and experimental groups highlights the added value of Al-enhanced
training over traditional methods. While both groups showed improvements in basic ICT
competence, the experimental group exhibited higher engagement and deeper integration of
technology in pedagogical activities. This aligns with Holmes et al. (2019), who found that Al-
driven learning enhances problem-solving skills and pedagogical adaptability more effectively than
conventional training methods.

The positive feedback regarding the simulations suggests that ICT and Al tools, when used
effectively, can provide immersive and interactive learning experiences that enhance teachers’
pedagogical skills. These experiences are critical for preparing future preschool teachers to
effectively use technology to meet the diverse needs of young learners. Additionally, the
personalized feedback mechanisms built into Al tools enabled participants to reflect on their
strengths and areas for improvement, which is an important aspect of professional growth and
development.

The study also revealed several challenges that need to be addressed in future Al integration
efforts. One key challenge identified was the technical complexity of some Al tools. Several
participants in the experimental group expressed frustration with the interface and usability of the
tools, which could be a barrier to effective learning. As noted in previous studies, the successful
implementation of Al tools in education depends not only on the sophistication of the technology
but also on its usability and accessibility (Luckin et al., 2016). For future preschool teachers, who
may not have advanced technical skills, a user-friendly interface is essential to ensure that the
technology is a useful tool rather than a barrier.

Additionally, the concerns regarding over-reliance on technology highlight the importance of
finding a balance between digital tools and traditional pedagogical methods. While Al can provide
valuable insights and support for preschool teachers, it is important to remember that technology
should complement, not replace, teachers’ human interaction and expertise. This aligns with
concerns raised by Ertmer and Ottenbreit-Leftwich (2010), who argued that technology should be
integrated in ways that enhance, rather than replace, the teacher-student relationship.

The concerns about resource constraints are also valid. While Al tools have the potential to
revolutionize teacher education, they require significant investment in infrastructure, training, and
maintenance. This could pose challenges for kindergartens with limited resources, especially in
low-income or rural areas. As some participants noted, not all preschools may have the
technological infrastructure to support Al tools, which could lead to differences in the quality of
education offered across institutions.

Implications for Teacher Education Programs. The positive results of this study suggest that Al
tools should be considered a valuable component of preschool teacher education programs.
However, it is important to ensure that future preschool teachers are sufficiently prepared to use
these tools effectively. Teacher training programs should include not only practical experiences
with Al tools but also training on how to meaningfully integrate these technologies into their
teaching practices. Furthermore, teacher education programs should offer support to address
technical issues and concerns raised by some participants, such as providing clearer instructions and
technical support for Al tools.

Another important implication is the need for ongoing professional development. As Al
technology continues to evolve, teachers must be provided with opportunities to continue learning
and adapt to new tools and techniques. This will help address the issue of resource inequalities and
ensure that all preschool teachers, regardless of the resources available to them, can effectively use
Al tools in their classrooms.

Conclusion. In conclusion, the current content of preschool education requires preschool
teachers to use information and communication technologies in the practice of working with
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children of preschool age, in the educational process, methodological work, and management
activities of the educational institution. This is ensured by the appropriate professional training of
preschool education specialists. The study showed that the use of information and communication
technologies in the professional training of future preschool teachers at the university requires their
purposeful, active, motivated participation in the activities of the university and the need to improve
the professional training of future teachers of preschool organizations in the use of information and
communication technologies in their future professional activities.

The integration of Al tools into teacher education programs has significant potential to improve
the ICT competence of future preschool teachers. The positive results from this study showed that
Al can improve teachers' technological literacy and pedagogical skills, especially in areas such as
personalized learning and adaptive teaching methods. However, challenges related to technical
complexity, the potential over-reliance on technology, and resource limitations need to be addressed
to fully realize the benefits of Al tools in education. Future research should explore ways to
optimize the design of Al tools for teacher education, ensuring they are both accessible and
effective. Additionally, longitudinal studies can help assess the long-term impact of integrating Al
tools on teachers' professional growth and their ability to implement technology in diverse
classroom settings.
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