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Abstract: In recent years, Artificial Intelligence (Al) literacy has gained
increasing attention within the field of digital literacy education. However, its
integration into early childhood education (ECE) remains limited, as Al curricula
for young children have only recently been developed. This scoping review analyzed
16 empirical studies published between 2016 and 2022 to examine thematic and
content trends related to Al literacy in ECE. The review synthesizes findings on
curriculum design, Al tools, pedagogical strategies, research methodologies,
assessment approaches, and study outcomes. Insights from the review provide
guidance for educators and researchers aiming to create interventions that introduce
young children to Al concepts.

The analysis also highlights key challenges, including insufficient Al
knowledge, skills, and confidence among teachers; the lack of structured curricula;
and the absence of clear instructional guidelines. Despite these initial obstacles, Al
learning presents opportunities to enhance young children's understanding of Al
concepts, practices, and perspectives. Looking ahead, the development of age-
appropriate curricula and educational tools for ECE is expected to grow. Finally,
the review offers recommendations for future research and educational practice to
strengthen Al literacy initiatives in early childhood settings.
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AnHOTanusi: B nmocnegHue rojibl rpaMOTHOCTh B 00JIaCTH MCKYCCTBEHHOT'O
unreiekta (M) npusnexaer Bc€ Ooibllle BHUMAHUS B HCCICIOBAHUAX II0
nudpoBoit rpamotHocTH. OnHako uHTerpanus MM B pomikonbHOE 00pa3zoBaHMe
OCTa€Tcsi OrpaHUYCHHOM, IOCKOJIBKY Iporpammbl o MM s maneHbKkUX aereu
ObUIH pa3paboTaHbl TOJIBKO HEAABHO. B paMkax maHHOT0 0030pa MpoaHaIu3upOBaHO
16 >MIupuYecKuX UCCaeA0BaHUM, omyOaukoBaHHbIX ¢ 2016 mo 2022 roj, ¢ 1ebI0
M3Y4YCHUSI TEM W COJEP’KaHMsI MCCIIENOBAHUN MO TPaMOTHOCTH B oOmactu MU B
JOIIKOJIBHOM oOpa3zoBanuu. O030p 00BEIUHSET JaHHBIE O pa3padOTKe yuyeOHBIX
nporpamMmM, uHcTpymeHtax MM, mnemarormdyeckux  moaxoaax, —MeToAax
HCCIIeIOBaHMsI, CIOCO0aX OIEHKM U TMOJYy4YEeHHBIX pesyhbrarax. [lomydeHHbie
BBIBO/IbI TIOMOTAIOT MEJAroraM M MCCIEI0BATENSIM CO3/1aBaTh MIPOTrPaMMBbl, KOTOPBIE
3HAKOMSIT MAJICHBKHUX AeTell ¢ KoHnenmusaMmu M.

O0630p Takke BBIACISIET KIIOUEBBIE MPOOJIEMBbI, BKIIIOYAsi HEIOCTATOYHBIM
YpOBEHb 3HAHMI, HABBIKOB M YBEPEHHOCTU yuuTene B obmactu MU, oTcyrcrBHe
CTPYKTYPHUPOBAHHBIX YICOHBIX IPOTPAMM M YETKMX METOAMICCKUX PEKOMEH TN,
HecMotps Ha Tu TpyaHoctu, ooyuenue M co3naét BOZMOKHOCTH JIJIsi pa3BUTHUSA
MMOHMMAaHUSl JEThbMU KOHLENIUHN, MpakTUK U nepcrektuB MU. B mepcriektuse
OXXHMJA€TCS  POCT  4YHUCJIAa  BO3PacTHO-OPMEHTUPOBAHHBIX  MPOrpaMM U
o0pa3oBaTeNbHBIX HHCTPYMEHTOB JIJIsl IOIIKOJIBHOTO YPOBHS. B 3akitoueHre naHbl
pEeKOMeHAaIuu JUIsl Oy IyIIMX UCCIEI0BaHUMN 1 MearornuecKoil MPakTUKH C LEIbIO
noBbIeHusT dPPeKTuBHOCTH (OPMHUPOBAHUS TPaMOTHOCTH B obOmactu UM B
JIOIIIKOJILHOM 00pa30BaHUMU.

KaoueBbie caoBa: ['pamoTHOCTP u oOpasoBanme OOydyeHue wu
MIPEMNo/IaBaHKe B paHHEM JIETCKOM BO3PACTe - IPOOJIEMBbI U BOBMOKHOCTH

Annotatsiya: So’ngi yillarda sun’iy intellekt (SI) bo‘yicha savodxonlik
ragamli savodxonlik tadgiqotlarida tobora ko‘prog e’tibor gozonmoqgda. Biroq
Slning bolalar bog’chasi ta’limiga integratsiyasi cheklangan, chunki kichik yoshdagi

bolalar uchun SI dasturlari yaginda ishlab chigilgan. Ushbu sharh 2016-2022

yillarda nashr etilgan 16 ta empirik tadgigotni
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bog’chasida SI bo’yicha savodxonlik mavzulari va mazmunini o°‘rganishga
garatilgan. Sharh dasturiy ta’lim, Sl vositalari, pedagogik yondashuvlar, tadgigot
metodlari, baholash usullari va tadgiqot natijalarini 0°z ichiga oladi. Ushbu natijalar
pedagoglar va tadgiqgotchilarga kichik yoshdagi bolalarni Sl konseptlari bilan
tanishtirishga yordam beradi.

Sharh  shuningdek, asosiy = muammolarni aniglaydi, jumladan,
o‘qituvchilarning SI bo’yicha bilim, ko’nikma va ishonchining yetarli emasligi,
tuzilgan dasturlarning yetishmasligi va aniq metodik ko’rsatmalar yo’qligi. Ushbu
qiyinchiliklarga garamay, SI ta’limi bolalarning SI konseptlari, amaliyotlari va
qarashlarini tushunish imkoniyatlarini kengaytiradi. Kelajakda bolalar bog‘chasi
darajasi uchun yoshga mos dasturlar va ta’lim vositalari sonining oshishi kutilmoqda.
Yakunda, bolalar bog‘chasida SI bo’yicha savodxonlikni oshirishga qaratilgan
tadgigotlar va pedagogik amaliyot uchun tavsiyalar berilgan.

Kalit so'zlar: AlAI savodxonligi Al ta'limi Alni o'rganish va o'rgatish Erta
bolalik davridagi ta'lim Qiyinchiliklar va imkoniyatlari

Introduction

Early childhood, defined as the period from birth to six years, represents a
crucial stage in children’s lives, characterized by rapid cognitive, social, and
emotional growth. Research indicates that this period is particularly effective for
early interventions aimed at supporting development. With the rapid advancement of
technology, the use of artificial intelligence (Al) to enhance early childhood
development is steadily increasing. Al can be applied directly by children—for
example, through adaptive learning technologies—or by those who interact with
children, such as educators, parents, and healthcare professionals. Additionally, Al
can assist individuals who indirectly contribute to early child development, including
researchers and policy makers.

This scoping review aims to provide guidance for stakeholders by examining

how Al has been implemented across various contexts to support the development of

infants and young children. It also identifie
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technologies and approaches within these contexts. Despite the growing integration
of Al into early childhood settings, there is still limited understanding of how these
technologies influence developmental outcomes. Therefore, this review explores the
types of Al tools, their application by different users, and the resulting developmental
effects. An evidence gap map will be created to highlight areas that require further
research and development in Al applications for young children.

What is Early Childhood Education?

Early Childhood Education (ECE) refers to the period of learning that takes
place from birth to age 8, an essential window in a child’s cognitive, emotional, and
social development. During these early years, children are like sponges, rapidly
absorbing information, developing language, building motor skills, and forming the
building blocks of lifelong learning. ECE isn’t just about teaching ABCs or counting
to 10. It’s about nurturing the whole child, fostering curiosity, empathy, creativity,
and resilience. Early childhood educators play a pivotal role in shaping this
foundational stage, using developmentally appropriate practices (DAP) to guide,
assess, and support each child’s unique learning journey.

In Canada, the demand for trained and certified ECE professionals continues
to rise. Programs like the Early Childhood Education Certificate at CDI College help
prepare future educators to meet the evolving needs of classrooms, especially in the
face of technological change.

Use of Al in Early Childhood Education

Artificial Intelligence, or Al, refers to computer systems capable of
performing tasks that typically require human intelligence like speech recognition,
decision making, or problem solving. In ECE, Al is being explored as a
supplementary tool, not a replacement for educators, to enrich the classroom
experience and personalize learning. Tools like intelligent tutoring systems, voice
assistants, and adaptive learning platforms are emerging to help monitor a child’s

learning pace, identify strengths and weaknesses, and adapt content accordingly.
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Far from being a futuristic fantasy, the integration of Al into early childhood
classrooms is already happening through games that teach phonics, translation apps
that support language learners, and Al powered administrative platforms that give
educators more time to focus on teaching.

Materials and Methods

This study employed a scoping review approach to systematically examine
the use of artificial intelligence (Al) in preschool education. Scientific articles,
reports, and empirical studies focusing on Al applications for children aged 0 to 6
years were analyzed.

The review focused on three main areas:

1. Direct use of Al by children, such as adaptive learning technologies and
educational applications.

2. Use of Al by adults who interact with children, including educators,
parents, and healthcare professionals.

3. Indirect use of Al by individuals supporting early childhood development,
such as researchers and policy analysts.

Data analysis included content analysis of publications, identification of Al
technologies and pedagogical approaches, and assessment of their impact on
children’s cognitive, social, and emotional development.

Results and Discussion

The review revealed that Al is increasingly applied in preschool education to
individualize learning, monitor children’s progress, and support educators in
planning activities. Key technologies include adaptive learning platforms, voice and
visual assistants, applications for developing literacy, numeracy, and logical
thinking, as well as systems for tracking developmental milestones.

Direct use of Al by children has been shown to enhance cognitive and social
skills, attention, and creativity. Al tools used by educators and parents improve

lesson planning and enable better monitoring of each child’s progress. Indirect
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applications of Al help researchers and policymakers analyze data and develop
programs to improve early childhood education.

However, challenges were identified, including a lack of teacher training in
Al, limited age-appropriate programs, and the need to ensure data privacy and
security. Overall, Al provides new opportunities for personalized learning and fosters
the development of essential skills in young children.

Conclusion

The findings of this study suggest that Al tools, such as conversational agents
and social robots, hold significant potential in fostering dynamic and interactive
learning environments that enhance language acquisition, emotional development,
and cognitive growth in preschool children. These insights offer valuable
implications for both educational practice and policy-making in early childhood
education. Despite these contributions, it is important to acknowledge certain
limitations of this systematic review. The relatively small number of studies included
may have resulted in gaps in the findings, potentially due to the specific search
criteria and strategies employed. Future research should consider expanding the
screening criteria to include a broader range of studies, thereby capturing a more
comprehensive picture of Al applications in early childhood education.
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