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Abstract: This study investigates the pedagogical and methodological foundations for developing an interactive mobile
application aimed at teaching English to preschool children, based on the SoloBee Project. The research addresses the
growing gap between the widespread use of mobile technologies by young learners and the lack of scientifically grounded
educational applications in early childhood education.

The study is based on a Design-Based Research approach and employs an experimental design involving preschool
children aged 4 to 6 years. Participants were divided into experimental and control groups to compare the effectiveness
of mobile-assisted learning with traditional instructional methods. The SoloBee application integrates phonetic instruction,
game-based learning, and multimodal interaction to support early language acquisition.

The results demonstrate that the experimental group showed significantly higher improvement in vocabulary acquisition,
letter recognition, and early reading skills compared to the control group. The findings also indicate increased motivation
and engagement among learners using the application. These outcomes are consistent with established theories of pho-
nological awareness, multimedia learning, and gamification.

The study contributes to the field of educational technology by providing a structured pedagogical framework for the
development of mobile learning applications in preschool education. It also highlights the potential of integrating interac-
tive digital tools with evidence-based teaching methods to enhance learning outcomes in early childhood.

early childhood education, mobile learning, English language acquisition, phonetic instruction, gamification,
multimodal learning, preschool education, educational technology.

Annotatsiya: Ushbu tadqgiqot SoloBee loyihasi asosida maktabgacha yoshdagi bolalarga ingliz tilini o‘gitishga mo'ljal-
langan interaktiv mobil ilovani ishlab chigishning pedagogik va metodologik asoslarini o'rganadi. Tadgigot yosh o‘quv-
chilar tomonidan mobil texnologiyalardan keng foydalanish va maktabgacha ta’limda ilmiy asoslangan ta’lim ilovalari
yetishmasligi o'rtasidagi ortib borayotgan tafovutni ko‘rib chigadi.

Tadgiqot Design-Based Research yondashuviga asoslangan bo‘lib, 4-6 yoshdagi maktabgacha yoshdagi bolalarni gamrab
olgan eksperimental dizayndan foydalanadi. Ishtirokchilar mobil ta’limning samaradorligini an’anaviy o‘qitish usullari bilan
tagqoslash uchun eksperimental va nazorat guruhlariga ajratildi. SoloBee ilovasi erta til o'zlashtirishni go‘llab-quvvatlash
uchun fonetik o‘gitish, o‘yin asosidagi o‘gitish va multimodal o‘zaro ta’sirni integratsiya giladi.

Natijalar eksperimental guruh nazorat guruhiga nisbatan lug‘at boyligini o‘zlashtirish, harflarni tanish va boshlang‘ich
o‘gish ko‘nikmalarida sezilarli darajada yuqori natijalarni ko‘rsatganini namoyon etadi. Shuningdek, ilovadan foydalangan
o‘quvchilarda motivatsiya va jalb gilinganlik darajasi oshgani aniglangan. Ushbu natijalar fonologik xabardorlik, multi-
media asosida o‘qitish va gamifikatsiya nazariyalari bilan mos keladi.

Tadqgiqgot maktabgacha ta’limda mobil o‘quv ilovalarini ishlab chigish uchun tuzilgan pedagogik modelni tagdim etish orqgali
ta’lim texnologiyalari sohasiga hissa qo‘shadi. Shuningdek, erta bolalik davrida ta’lim natijalarini yaxshilash uchun inter-
aktiv ragamli vositalarni dalillarga asoslangan o‘qitish usullari bilan integratsiya gilish imkoniyatini ta’kidlaydi.

maktabgacha ta’lim, mobil o‘qitish, ingliz tilini o'zlashtirish, fonetik o‘qitish, gamifikatsiya, multimodal o‘qitish,
erta til o‘rganish, ta’lim texnologiyalari.
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AHHOTauus: [JaHHOe MCCrefoBaHMe MOCBSLLEHO M3YYeHUIO Medarornyeckux M MeTodosorMyeckux OCHOB paspaboTKu
MNHTEPAaKTUBHOTO MOGUIBLHOTO MPUIOXKEHUs, NPeaHa3Ha4YeHHOro Ans 0ByYeHUs aHTTMIACKOMY SA3blKy OeTel AOLIKOMb-
HOro Bo3pacTa, Ha ocHoBe npoekTta SoloBee. B pabote paccmaTtpuBaeTtcs npobrema Bo3pacTalolLero paspbiea Mexay
LUMPOKMM WCMOSb30BaHNEM MOBUIbHBLIX TEXHOMOMMA AeTbMU U HEAOCTATKOM Hay4YHO 0GOCHOBaHHbLIX 06pasoBaTerbHbIX
NPUOXEHWI B CUCTEME LOLLKOSIbHOrO 06pa3oBaHus.

WccnepoBaHne ocHoBaHoO Ha nogxode Design-Based Research u BkntoyaeT akcnepuMeHTanbHbIM M3alH C y4acTueM
OETeN OOLLKONbHOrO Bo3pacTta oT 4 0o 6 neT. YYacTHUKM Obinn pasgeneHbl Ha 3KCMepPUMEHTarnbHY0 U KOHTPOSbHYH
rpynmnbl Ans CpaBHEHUS 3HEKTUBHOCTU MOOUITbHOIO 00y4YeHUs ¢ TpaaULMOHHBIMU MeTogamMun npenogasaHus. Mpuno-
XeHue SoloBee nHTerpupyet hoHeTnyeckoe obyyeHne, UrpoBoe obydeHne n MynsTuMogarnibHoe B3auMogencTBme Ans
NOAAEPXKKN PAHHETO YCBOEHUS S3bIKa.

Pe3ynbTraThl nokasblBatoT, YTO IKCMEepMMEHTanbHas rpynna npogeMOHCTpUpoBana 3Ha4yuMTenbHO Gonee BbICOKUMIN Ypo-
BEHb YCBOEHUS NEKCUKM, pacrnodHaBaHns OyKB M HavanbHbIX HABbIKOB YTEHUS MO CPABHEHWIO C KOHTPOIBLHOW rPYNMon.
Taikke OTMEeYeHO NOBbILLEHVE MOTMBaLMW U BOBMEYEHHOCTU 0ByYatoLMXCH, CNOMNb3YIOLWUX NpunoxeHune. MNMony4yeHHsle
pesynbsTaTbl COOTBETCTBYIOT NPU3HAHHBIM TEOPUAM (DOHOMOrMYECKON OCBEAOMITEHHOCTU, MYNETUMEANNHOTO 0ByYeHUs 1
remmudunkauun.

[aHHoe nccrnegoBaHne BHOCUT BKNaa B 06macTb 06pa305aTer|be|x TEXHOMorum, npegnaras CTPYKTYPMUPOBaAHHYKO nena-
rorm4yeckyro moaernb pa3pa60T|<V| MOOBUIbHbIX 06yqarou.|,mx NPUIOXEHUN AN AOLUKONBHOIo 06paSOBaHWi|. Takxke noa-
YepKMBaEeTCH NoTeEHLMan NHTErpauumn NHTEPaKTUBHBLIX LIMGPOBbLIX WHCTPYMEHTOB C Hay4YHO 060CHOBaHHLIMM MeToA4aMM
06y‘~IEHMﬂ 4519 NOBbILLEHNS 3PPEKTUBHOCTH 06paaoBaTeanoro npoLecca B paHHeM OeTCTBeE.

OOLLKONbHOE 0bpasoBaHne, MObubHOe 0byYeHne, YCBOEHUE aHITNIACKOro s3blka, (POHETMYECKOE
oby4yeHue, renmudmkanmns, MynstuMmoganbHoe obyyeHne, obpasoBaTeribHblE TEXHOMOMMN.

In recent years, the rapid development of information and communication technologies has significantly
influenced the field of education, particularly early childhood education. The widespread use of mobile devices
such as smartphones and tablets has increased children’s exposure to digital environments and created new
opportunities for organizing the learning process through modern technological tools (Traxler, 2018; Kukuls-
ka-Hulme, 2020).

However, despite the growing use of mobile devices among preschool children, many existing applications
lack a strong pedagogical and methodological foundation. Studies show that although children actively interact
with digital devices, a large proportion of available content does not provide structured learning or measurable
educational outcomes (Hirsh-Pasek et al., 2015). Analysis within the SoloBee project also confirms that chil-
dren frequently use smartphones, but the majority of content lacks sufficient educational value and method-
ological support. This creates a clear gap between technological accessibility and effective learning.

At the same time, preschool age is considered a critical period for language acquisition. According to
developmental psychology, early childhood is characterized by rapid growth in phonological awareness, vocab-
ulary acquisition, and symbolic thinking (Piaget, 1964; Vygotsky, 1978). During this stage, children are espe-
cially sensitive to language input, which makes it essential to design learning environments that align with their
cognitive and psychological characteristics.

Modern pedagogical and cognitive research emphasizes that effective learning in early childhood should
be interactive, engaging, and supported by multiple sensory channels. Multimodal learning, which combines
visual, auditory, and kinesthetic elements, significantly enhances comprehension and memory retention (Mayer,
2009). In addition, emotional engagement and meaningful repetition play a key role in sustaining attention and
supporting long-term learning outcomes (Immordino-Yang & Damasio, 2007).

Despite these well-established principles, traditional preschool education often lacks structured method-
ologies for teaching early literacy and foreign languages. In many cases, teaching approaches remain frag-
mented, and instructional tools are not sufficiently engaging or adapted to children’s developmental needs.
Furthermore, the absence of adaptive learning mechanisms prevents educators from effectively addressing
individual differences in learning pace and cognitive development (Hwang et al., 2020).

In response to these challenges, the present study focuses on the development of an interactive mobile
application for teaching English to preschool children based on the SoloBee project. The application is designed
using a phonetic approach that emphasizes sound-letter relationships, combined with game-based learning
and interactive activities, which are widely recognized as effective strategies in early childhood education (Gee,
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2003; Nation, 2001). Additionally, the application incorporates progress tracking features that allow monitoring
of children’s learning outcomes and support continuous improvement.

The aim of this study is to provide pedagogical and methodological justification for the development of such
a mobile application and to demonstrate its effectiveness in supporting English language acquisition among
preschool children.

This study is based on a design-based research (DBR) approach, which is widely used in educational
technology to develop and evaluate innovative learning tools in real educational contexts (Brown, 1992; Wang
& Hannafin, 2005). The aim of this method is not only to design an educational product, but also to generate
pedagogical knowledge grounded in practice.

The participants of the study were preschool children aged 4 to 6 years. A total of 60 children were selected
and divided into two groups: an experimental group (n = 30) and a control group (n = 30). The selection was
carried out under similar educational and social conditions to ensure comparability between the groups. Such
group-based experimental design is commonly used in early childhood education research to evaluate instruc-
tional interventions (Creswell, 2014).

The experimental group was taught using the SoloBee mobile application, which is based on a phonetic
approach emphasizing the relationship between sounds and letters. Phonetic instruction is considered one of
the most effective methods for early reading development, as it supports phonological awareness and decoding
skills (Ehri, 2005; National Reading Panel, 2000). The application also integrates game-based learning
elements, which have been shown to increase motivation and engagement among young learners (Gee, 2003;
Plass et al., 2015).

The control group received traditional instruction based on teacher-led activities and printed learning mate-
rials, which reflect commonly used practices in preschool education. This allowed for a direct comparison
between digital and traditional teaching approaches.

The duration of the experiment was 40 days, with daily sessions lasting approximately 15 minutes, which
corresponds to the recommended duration for maintaining attention and cognitive engagement in preschool
children . Short, consistent learning sessions are known to be more effective for young learners than longer,
less frequent instruction (Gathercole & Alloway, 2008).

To measure learning outcomes, pre-test and post-test assessments were conducted. The tests were
designed to evaluate three main indicators: vocabulary acquisition, letter recognition, and early reading ability.
These indicators are widely recognized as key components of early language development (Snow et al., 1998).

Quantitative data were analyzed using statistical methods, including mean score comparison and indepen-
dent samples t-test. The use of t-test allows for determining whether the differences between the experimental
and control groups are statistically significant (Field, 2013). The level of significance was set at p < 0.05.

The results of the study demonstrate a statistically significant improvement in the learning outcomes of
children in the experimental group compared to the control group. Quantitative analysis shows that the integra-
tion of an interactive mobile application based on phonetic instruction and game-based learning has a positive
effect on early language acquisition.

At the initial stage of the study (pre-test), both the experimental and control groups demonstrated compa-
rable levels of English language proficiency. Statistical analysis confirmed that there were no significant differ-
ences between the groups at baseline (p > 0.05), which indicates that the groups were equivalent prior to the
intervention (Field, 2013). This comparability ensures the internal validity of the experimental design.

Following the 40-day intervention period, clear differences emerged between the two groups. The exper-
imental group, which used the SoloBee mobile application, showed a substantial improvement in vocabulary
acquisition, letter recognition, and early reading skills. These findings are consistent with previous research
demonstrating that phonetic-based instruction significantly enhances early literacy development by improving
phonological awareness and decoding abilities (Ehri, 2005; National Reading Panel, 2000).

The average performance score of the experimental group increased by approximately 25%, whereas
the control group showed a more modest improvement of around 10%. Independent samples t-test analysis
confirmed that the difference between the groups was statistically significant (p < 0.05), indicating that the
observed improvement is unlikely to be due to chance (Field, 2013). These results support the effectiveness of
mobile-assisted learning when it is grounded in sound pedagogical principles.

In addition to the quantitative findings, qualitative observations revealed higher levels of engagement,
motivation, and sustained attention among children in the experimental group. Children using the SoloBee

370



r
2026-yil, iyun, 6(6)-son M A Ny

application demonstrated greater enthusiasm and active participation during learning sessions. This can be
explained by the integration of game-based learning elements, which are known to increase intrinsic motivation
and engagement in young learners (Plass et al., 2015; Deterding et al., 2011).

Furthermore, the use of multimodal content (visual, auditory, and interactive stimuli) contributed to improved
comprehension and retention, as supported by cognitive theory (Mayer, 2009). The combination of interactivity
and feedback mechanisms allowed children to remain focused and actively involved in the learning process,
which is a key factor in early childhood education (Hirsh-Pasek et al., 2015).

Overall, the results indicate that the SoloBee mobile application provides a more effective learning envi-
ronment compared to traditional teaching methods, both in terms of measurable learning outcomes and learner
engagement.

The findings of this study confirm that the integration of mobile technology with pedagogically grounded
approaches can significantly enhance early language learning outcomes. The observed improvement in the
experimental group is consistent with previous research demonstrating the effectiveness of mobile-assisted
language learning when it is aligned with cognitive and developmental principles (Kukulska-Hulme, 2020;
Hwang et al., 2020). In this context, the effectiveness of the SoloBee application can be explained through
several interrelated pedagogical and psychological factors.

First, the use of a phonetic approach plays a crucial role in supporting the natural development of early
reading skills. By establishing a clear relationship between sounds and letters, phonics-based instruction
enhances phonological awareness, which is widely recognized as a key predictor of reading success (Ehri,
2005; National Reading Panel, 2000). The results of this study align with these findings, as children in the
experimental group demonstrated significant improvement in letter recognition and early reading abilities. This
suggests that integrating phonetic principles into digital learning environments can effectively support founda-
tional literacy development.

Second, the integration of game-based learning elements significantly contributes to increased motivation
and engagement among preschool learners. Young children are naturally inclined toward play-based activ-
ities, and embedding educational content within interactive game structures creates a more engaging and
meaningful learning experience. Previous studies have shown that gamification enhances intrinsic motivation,
persistence, and active participation in learning tasks (Deterding et al., 2011; Plass et al., 2015). The higher
levels of engagement observed in the experimental group support this view and highlight the importance of
designing learning environments that align with children’s natural learning behaviors.

Third, the multimodal design of the SoloBee application, which combines visual, auditory, and interac-
tive elements, appears to facilitate better comprehension and retention of information. According to cogni-
tive theory, particularly the Cognitive Theory of Multimedia Learning, the use of multiple sensory channels
enhances information processing and reduces cognitive overload when properly structured (Mayer, 2009). In
early childhood education, where learners rely heavily on sensory experiences, multimodal input is especially
effective in supporting understanding and memory formation. The improved learning outcomes observed in
this study provide empirical support for the application of multimodal learning principles in digital environments.

Furthermore, the inclusion of progress tracking and feedback mechanisms represents an important meth-
odological advantage of the application. Continuous monitoring of learning outcomes allows for a more individ-
ualized approach to instruction and creates the foundation for adaptive learning systems. Research indicates
that feedback and data-driven instruction can significantly improve learning efficiency by addressing individual
differences in pace and ability (Hattie & Timperley, 2007). Although the current version of the SoloBee applica-
tion provides basic progress tracking, its further development could incorporate adaptive algorithms to person-
alize learning pathways.

Overall, the results of this study demonstrate that mobile-assisted learning, when grounded in sound
pedagogical and psychological principles, can serve as an effective tool in early childhood education. The
combination of phonetic instruction, gamification, and multimodal interaction creates a comprehensive learning
environment that supports both cognitive development and learner engagement. These findings contribute to
the growing body of research emphasizing the importance of integrating technology with pedagogy rather than
using digital tools in isolation.

This study provides a pedagogical and methodological justification for the development of an interac-
tive mobile application for teaching English to preschool children based on the SoloBee project. The findings
confirm that the integration of mobile technologies into early childhood education can be effective when it is
grounded in established pedagogical and cognitive principles (Kukulska-Hulme, 2020; Hwang et al., 2020).
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The results of the study demonstrate that combining phonetic instruction, game-based learning, and inter-
active digital environments leads to significant improvements in early language acquisition. In particular, the
use of phonics-based approaches supports the development of phonological awareness and early reading
skills, which are critical for literacy development (Ehri, 2005; National Reading Panel, 2000). At the same time,
the incorporation of game elements enhances children’s motivation and engagement, which are key factors
influencing learning effectiveness in early childhood (Plass et al., 2015; Deterding et al., 2011).

Furthermore, the use of multimodal learning environments-integrating visual, auditory, and interactive
components—facilitates better comprehension and retention of learning materials. This is consistent with cogni-
tive theories suggesting that learning is more effective when multiple sensory channels are engaged in a struc-
tured manner (Mayer, 2009). The findings also highlight the importance of creating learning environments that
are developmentally appropriate and aligned with the cognitive characteristics of young learners (Piaget, 1964;
Vygotsky, 1978).

An important contribution of this study is the development of a structured pedagogical framework for
designing mobile learning applications in preschool education. Unlike many existing digital tools, which lack
methodological grounding, the proposed approach integrates theory and practice, offering a more systematic
and effective model for early language learning.

Finally, the study identifies prospects for further research and development. Future work may focus on
integrating adaptive learning algorithms and artificial intelligence to personalize the learning process and better
address individual differences among learners. Research in educational technology indicates that adaptive
systems can significantly enhance learning efficiency by providing tailored feedback and individualized learning
pathways (Hattie & Timperley, 2007; Holmes et al., 2019).

The findings suggest that mobile-assisted learning, when designed on a solid pedagogical and method-
ological basis, has strong potential to improve the quality of early childhood education and support effective
language acquisition.
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