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ENHANCING EARLY CHILDHOOD SPEECH DEVELOPMENT THROUGH DIGITAL
TECHNOLOGIES: A SYSTEMATIC REVIEW

Abstract

The rapid integration of digital technologies into educational structures significantly changes traditional methods
of speech development in early childhood. This systematic review examines the field of digital tools and their application
in supporting language acquisition and the development of speech skills in young children. Based on selected empirical
and theoretical studies published from 2020 to 2024, this article synthesizes the results from publications in peer-reviewed
journals to analyze the impact, benefits and problems of using digital technologies in speech development in early
childhood. The main conclusions show the significant role of interactive applications, games and advanced technologies
in expanding vocabulary, pronunciation accuracy and communicative competence. In addition, the review highlights the
role of parental involvement in the digital space to ensure balanced and high-quality interaction with digital content.
Despite the positive results, the article also lists potential drawbacks, including concerns about screen time and the
educational quality of available apps. In conclusion, the review suggests a reasonable integration of digital technologies
into early development of young children, focusing on the need for high-quality content, parental guidance and balance
with interaction in the real world.

Keywords: early childhood education, speech development, digital technologies, parental involvement, screen time,
interactive learning, digital game-based learning

Introduction. In the digital age, the integration of technology into educational practices has
opened new avenues for enhancing learning and developmental processes, particularly in early
childhood. Speech development during early years is crucial for cognitive development, social
interaction, and academic success. As traditional methods of speech development evolve, digital
technologies emerge as powerful tools to support and enhance these processes. This paper explores
the modern methods and tools for speech development in early childhood, focusing on the utilization
of digital technologies [1].

The significance of speech and language skills in early childhood cannot be overstated. These
skills are foundational for effective communication, emotional expression, and the development of
reading and writing abilities. However, the landscape of speech development is changing rapidly with
the advent of digital technologies. These technologies offer innovative approaches to engage children
in speech and language activities, providing interactive, personalized, and contextually rich
experiences [2].

By bridging the gap between traditional speech development methods and modern digital
solutions, this systematic review aims to provide insights into the potential benefits and drawbacks
of digital technologies in early childhood speech development. Through a comprehensive review of
the literature, we seek to contribute to the ongoing discussion on best practices for integrating
technology into early childhood education [3].

Methods and materials. The database Dimension was used for the analysis of the existing
studies. The inclusion criteria were designed with precision, focusing on identifying peer-reviewed
articles that embody the integration of modern methods and digital tools in the speech development
of early childhood. Specifically, the criteria for inclusion were as follows:

Peer-Reviewed Articles: Only articles that have undergone the rigorous peer-review process
were considered. This criterion guarantees the credibility and academic integrity of the research
findings.

Modern Methods and Tools: The focus was on studies that explore the use of digital technologies
in speech development, reflecting current trends and innovations in the field.
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Early Childhood: The age range was strictly defined to early childhood, ensuring the research
directly relates to the critical developmental stage relevant to our study.

Publish between 2020-2024: Articles published between 2020 and 2024 were targeted. This
timeframe ensures the inclusion of the most recent studies, reflecting the latest developments and
understanding in the field.

Empirical and Theoretical Research: Both empirical studies, which provide observable data, and
theoretical research, which offer deep insights into underlying principles and frameworks, were
included.

Field of Research: The scope was limited to studies within the realms of Language and
Communication, Education, and Screen and Digital Media, directly aligning with our research
objectives.

To further refine our dataset and eliminate studies that do not meet our specific research needs,
several exclusion criteria were also applied:

Non-Peer-Reviewed Materials: Proceeding papers, book reviews, book chapters, and editorial
materials were excluded to maintain a focus on peer-reviewed articles only.

Accessibility: Articles not available in full text were omitted from our selection to ensure that a
comprehensive analysis could be conducted.

Based on our research topic, we chose key terms like speech development, digital tools, early
childhood, language apps, and educational technology. Using these terms, we found 1 284 articles.
After a detailed review, we selected 65 articles that closely matched our research area. Out of these,
10 articles directly answered our research question. To make our analysis clear and well-organized,
we used the PRISMA flowchart [4], which stands for "Preferred Reporting Items for Systematic
Reviews and Meta-Analyses," as shown in Figure 1. We initially removed any records related to
automatic tools at the start (Figure 1).
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Figure 1. Search strategy PRISMA flow diagram
Source: Template [4]. Data: the authors

Results and Discussions. The table below presents a synthesized overview of key findings from
recent studies on the role of digital technologies in early childhood development, specifically
focusing on speech development. It categorizes the insights into six distinct areas: the impact of
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digital tools, the importance of parental involvement, the application of innovative technologies, the
benefits of digital game-based learning (DGBL), the educational quality of children's apps, and the
effects of screen time on young learners. Each category is assessed for its impact, ranging from high
to moderate, and is accompanied by a brief summary of the relevant details. This structured approach
offers a comprehensive snapshot of the current research landscape, highlighting both the
opportunities and challenges presented by the integration of digital technologies in early childhood
education (Table 1).

Table 1. Impact of Digital Technologies on Early Childhood Speech Development: Key Insights

No. Keypoint Impact Details
1 Digital Tools High Vocabulary expansion, pronunciation feedback, enhanced communication
through interactive apps and games.

2 Parental Significant | Guidance in digital technology use, screen time balance, and high-quality
Involvement content engagement.

3 Innovative High Al cloud computing, IoT, and AR for personalized, interactive learning
Technologies experiences.

4 Digital game- | Significant | Improves cognitive abilities and educational outcomes, fostering
based learning intellectual development.

5 Digital App | Moderate | Need for more engaging and educational app development due to low
Quality quality and advertisements.

6 Screen Time Moderate Passive screen time is detrimental, while active screen time does not

negatively impact phonological memory.

Source: created by the authors

Based on our findings, the review collectively underscores the multifaceted impact of these
technologies, spanning from vocabulary enhancement to cognitive development, while also
highlighting the indispensable role of parental involvement and the need for careful consideration of
screen time and app quality.

Nikolaeva et al. highlight the effectiveness of interactive applications and games in promoting
vocabulary expansion, word learning, and communication skills, along with the integration of speech
recognition technology for feedback on pronunciation and language use, thus supporting speech
development in early childhood.

The importance of parental involvement in guiding the use of digital technologies for speech
development, ensuring engagement with high-quality educational content, and balancing screen time
is emphasized, underlining the role of parents in fostering a conducive learning environment [5].

Li and Jan's research introduces an innovative language education resource management system
leveraging Al, cloud computing, [oT, and AR, aimed at offering personalized and interactive learning
experiences for preschool children, signifying a promising future for early childhood language
education [6, 7].

Behnamnia et al. discuss the substantial improvements in cognitive abilities and educational
outcomes facilitated by digital game-based learning, underscoring its potential as a powerful tool for
intellectual development in early childhood education [8].

Meyer et al. evaluate the educational quality of children's apps, noting the low ratings often
attributed to free apps due to intrusive ads and a lack of engaging content, highlighting the need for
more substantial educational app development [9].

Veraksa et al. examine the differential impacts of passive and active screen time on preschool
children's phonological memory, suggesting a nuanced approach to screen time's role in early
childhood speech development [10].

These references provide a solid foundation for understanding the multifaceted impacts of digital
technologies in early childhood education, from enhancing language development to the critical role
of parental involvement and the need for high-quality educational apps.
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Conclusion. The systematic review demonstrates how digital tools and technologies can
positively impact early childhood language and speech development. Interactive apps and games,
along with advanced technologies like Al and augmented reality, provide unique opportunities for
learning and growth. However, the involvement of parents is crucial to guide this digital interaction
and ensure a healthy balance of screen time. The studies also call attention to the quality of
educational apps and the varied effects of screen time, emphasizing the need for careful consideration
and quality control in digital content for children. Moving forward, it's clear that leveraging digital
tools effectively requires a balanced approach, where the benefits are maximized, and potential
drawbacks are carefully managed to support the comprehensive development of young learners.
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’KAC BAJAJIAPJBIH TUIIIK JAMYBIH HU®PJIBIK TEXHOJOTI USIJTAPJIBIH,
KOMEI'IMEH HBIFAUTY: )KYUEJIK HIOJY

Annomayus

Hudpaslk TexHONOTUIIAPABIH OiniM Oepy KypBUIBIMIApbIHA JKBUIIAM HHTETPALMACH epTe OamanblK [IaKTa
coMyeyai AaMBITYIBIH JSCTYPIIL 9MICTEpiH aHTapibIKTail e3repTyne. by xyieni momyma mudpiblK Kypajigap KoHe
olapIasl epTe JKacTarbl Oajamapia TUTAI MEHrepyli XKoHE ceiifiey NargpUIaphlH JaMBITYy YIOiH KOJNAAaHy Mporeci
Kapactbipsutaabl. 2020 sxpuraan 2024 xputra ISHiH sKapHsIaHFaH SMIIMPUKAIBIK )KOHE TEOPUSIIBIK 3epTTeyepre cyiieHe
OTHIpBIN, OyN Makajajga epre OananblK IIaKTa COMJICYAl AaMbITyAa LUQPIBIK TEXHOJOTHsIIApAbl KOJJIaHy SCepiH,
apTHIKIIBUIBIKTAPEl MEH MACeJIeJIepiH Tanjay YIIIH SKapusulaHbIMIap/blH HOTKellepi cuHTesneneni. Herisri
TYKBIPBIMIAP WHTEPAKTUBTI KOCHIMIIATAP/IbIH, OWBIHAAP/IbIH JKOHE 03bIK TEXHOJIOTHSUIAP/IbIH CO3IIK KOPBIH, IbI0bICTAY
JIOIIITIH JKOHE KOMMYHHKATHBTI KY3BIPETTINIKTI KeHEHTyneri MaHbI3bl peiiH kepcereai. COHBIMEH KaTap, jKYHelsik
LIOJTy epTe acTarbl OanasapAblH CaHABIK Ma3MYHMEH TEHJECTIPUIreH oHe canajbl KapbIM-KaThIHACKIH KAMTaMachl3
eTyleri ara-aHamap OaKBUIAyBIHBIH pediH atam kepceremi. OH HOTIDKEIEpre KapamacTaH, MakajaJa BIKTHMAll
KEMIITIKTEP, COHBIH iMIH/IE YKpaH yaKbIThIHA XKOHE KOJI )KETIMII KoJIaHOaiapabIH O1TiM camachblHa KaThICTBI Maceseep
ne atam etineni. KopbITeIHABIIAN Kene, KYHEIiK IOy camaibl CaHIbIK Ma3MYHHBIH, aTa-aHa OaCIIbUIBIFBIHBIH JKOHE
HaKTHI QJIEMETI e3apa opeKeTTecy Tele-TeHIITiHIH KaXeTTUIiriHe Ha3zap ayAapa OTBIPHIN, HH(QPIBIK TEXHOIOTUSHBIH
epTe XKacTarbl Oananapabl JAMBITYMEH aKbUIFa KOHBIMIBI HHTETPAlUsCHIH YChIHA/IBL.

Tytiin coe30ep: epTe OalajbIK MIaKTarbl OUIiM Oepy, TiAL JaMBITy, HUQPIBIK TEXHONOTUIIAP, TN MEHIepy, aTa-
aHanapbIH OaKplIay, SKpaH aJIAbIHIAFbl OTKI3TeH YaKbIT, HHTEPAKTHBTI OKBITY, HHU(PIIBIK OWBIHIAPABI KOJIaHa OTHIPBII
OKBITY.
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COBEPIHIEHCTBOBAHHWE PEUEBOI'O PA3BBUTHS JETEW PAHHETO BO3PACTA C
MOMOIIBIO IU®POBBIX TEXHOJIOTU: CACTEMHBINA OB30P

AHHomayus

CrpemuTenbHas UHTErpals HU(GPOBBIX TEXHOJOTUI B CTPYKTYpY 00pa3oBaHHs CYIIECTBEHHO MEHSET KapTHHY
TPaJMLUMOHHBIX METOJOB PAa3BUTHA peYd B paHHEM JIETCKOM Bo3pacTe. B 3Tom cucremaTHdeckoM o0030pe
paccmarpuBaercsi 00,1acTb M(POBBIX UHCTPYMEHTOB M UX NPUMEHEHHUE 1Sl 00ecrieueHHsl pa3BUTHSI PEYN U PEUYEBBIX
HaBBIKOB y J€Tel MIIAJIIETr0 TOMIKOJLHOTO Bo3pacTa. OCHOBBIBAACH HAa OTAECNIBHBIX SMIUPHUYCCKUX M TEOPETHUYECKHX
HCCIICAOBAHUAX, OIyOIMKOBaHHBIX B meprox ¢ 2020 mo 2024 rox, aBTOpsI 0000IIal0T pe3yIbTaThl CHCTEMaTHIECKOTO
aHaJM3a HAYYHBIX HCCICHOBAaHHMN MJIS ONpPENEICHHS BIMSAHUSA, NPSHMYIISCTB U MPOOIeM HCHOJIB30BaHUS IH(PPOBBIX
TEXHOJIOTUI1 B pa3BUTHH PEYHU B paHHEM AeTcTBe. OCHOBHEIC BEIBOBI OKA3BIBAIOT 3HAUUTEIBHYIO POJIb HHTCPAKTUBHBIX
NPWIOKEHUI, UIP W IEepPeIOBBIX TEXHOJOTMH B PAaCIIMPEHUH CJIOBApHOrO 3amaca, TOYHOCTH HPOU3HOLICHHS H
KOMMYHHKaTUBHOW KOMIIETEHTHOCTH JeTeil paHHero Bo3pacta. Kpome TOoro, B cratbe IOJUEPKHBACTCS POJIb
POJMTENHCKOTO KOHTPOJIS sl o0ecneyeHus] cOaNaHCHPOBAaHHOTO W KaueCTBEHHOI'O B3aUMOJICHCTBUS JETeH paHHEro
BO3pacTa C I_lI/Iq)pOB])IM KOHTCHTOM. HeCMOTpH Ha IIOJIOXKUTECIBHBIC PE3YJbTATbl, B CTATbE TAKKE ICPEUUCIIAIOTCA
IIOTCHIIMAJIbHBIC HCOAOCTAaTKU yHOTpe6J'leHI/I§I WHHOBAIIMOHHBIX TeXHOJ’lOFHﬁ, B TOM 4YHCJIC Hp06ﬂeMI)I C KOJIM4YCCTBOM
9KPaHHOTO BPEMEHHU M KaueCcTBOM oOyueHus. B 3akiroueHue, B 0030pe mpemiaraercs MOAXOA PasyMHOW MHTETPAllUU
U (POBBIX TEXHOJIOTHH B TIPOLIECC Pa3BUTHS AETEH paHHETO BO3pacTa, 00OCHOBBIBAETCS POJIb KOHTEHTA, POJUTEILCKOTO
KOHTPOJIS 1 0ajlaHca MKy B3aUMOJICHCTBUEM B BUPTYaJIbHOM M PEabHOM MHUPE.

Knrouesvie cnosa: panHee o0ydeHUe, pa3BUTHE Pe4d, UU(GPOBBIC TEXHOJIOIUH, YCBOCHUE SI3bIKA, POIUTEIBCKUN
KOHTPOJIb, TPOAOJDKUTENILHOCTh BPEMEHU Tepell SKPaHOM, MHTEPAaKTHBHOE 00ydYeHHe, 00y4eHHe C MCIONb30BAaHUEM
U(POBBIX HIP.
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