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Abstract: In today’s technology-driven world, digital tools present a valuable opportunity to enhance
traditional methods of teaching, particularly in early childhood education where engaging young learners
is critical. By thoughtfully integrating interactive applications into literacy instruction, educators can
transform foundational skills into playful, motivating, and developmentally appropriate experiences. This
study introduces the Hybrid Play-Game-Based Learning Framework, a pedagogical model that integrates
the principles of Play-Based Learning (PBL) and Game-Based Learning (GBL) with the systematic
instructional design of the ADDIE model to develop an educational mobile application for enhancing
English literacy among early learners. Recognizing the importance of engaging and developmentally
appropriate digital tools in early childhood education, the framework balances child-led exploration with
structured gameplay, creating learning experiences that are both enjoyable and effective. Following the
ADDIE model, the research employed a descriptive-developmental design to guide the planning, creation,
and evaluation of the application. Additionally, the app integrates Al technologies that meaningfully adds
interactivity, enabling it to become more responsive to learner input and needs. Results revealed high
levels of agreement on the app’s usability and design to learners that indicates that the hybrid framework
effectively supports early literacy learning by balancing imaginative exploration with structured
gameplay. Thus, this hybrid framework offers developers and educators a structured yet flexible model to
transform traditional learning materials into innovative, technology-supported educational tools.

Keywords: ADDIE, Educational App, English Literacy, Game-Based Learning (GBL), Play-Based
Learning (PBL)
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I INTRODUCTION

Literacy is a foundational skill that shapes a child's academic and personal development [1]. Early literacy
acquisition is critical, as it lays the groundwork for future language skills, reading comprehension, and cognitive
growth [2]. As young learners are naturally curious and playful, educational strategies must be developmentally
appropriate and engaging to foster a love for learning. The early years are a critical period for developing
literacy, making it imperative to implement effective, enjoyable, and interactive learning experiences that cater
to children's needs and learning styles. With the increasing integration of technology in education, mobile
applications have become powerful tools in facilitating early learning. However, many existing apps lack a
strong pedagogical foundation, limiting their effectiveness.

In the Philippine context, recent data underscores the importance of strengthening English literacy from an
early age. A survey by Social Weather Stations (SWS) conducted in 2023 reveals that at least 47 percent of
Filipinos have the ability to think in English. Furthermore, 69 percent of Filipinos reported being able to write in
English, while 55 percent can speak the language. Notably, the usage of the English language has reached its
highest level since September 2000. Despite these promising figures, an article from the Philippine Institute for
Development Studies (PIDS) highlights concerns from foreign business groups, emphasizing the need for the
country to boost efforts to halt the decline in English proficiency.

Technology has emerged as a transformative force in educational practices, especially with the proliferation
of mobile devices. Mobile devices have developed into a comprehensive suite of applications, support, and
assistance for educational institutions, and technology is changing how education is provided as well as how
information is located and shared [3]. [4] also added that learning can be improved and better understood with
the help of mobile technologies. Educational applications (apps) are increasingly used in early childhood
classrooms and homes to complement traditional literacy instruction. However, many of these digital tools
prioritize entertainment over pedagogy, lacking alignment with research-based educational principles. This often
results in missed opportunities to optimize the potential of technology for meaningful learning. As [5] points out,
mobile devices can be utilized to help university students develop these skills even though they may have
contributed to the increased demand for globally competent people. This demonstrates how mobile devices
could be best positioned as a multipurpose tool that is prepared to help students acquire these abilities.

Gamification, the process of incorporating game elements into non-game contexts, has increasingly gained
traction in educational institutions as a strategy to capture learners' attention and improve engagement [6][7]. By
integrating features such as points, levels, leaderboards, and rewards, gamification transforms traditional
learning tasks into interactive experiences. In early childhood education, this approach helps sustain interest and
motivation, particularly in literacy, where repetition and practice are essential. Research indicates that gamified
learning environments can lead to improved cognitive performance, heightened participation, and increased
enjoyment [8], making the educational process more effective and appealing for young learners.

To address this gap, the present study introduces an educational mobile application grounded in a hybrid
play-game-Al-based learning approach. This multi-layered framework combines the strengths of Play-Based
Learning (PBL), which emphasizes child-led exploration and creativity, with Game-Based Learning (GBL),
which introduces structured goals, immediate feedback, and motivational elements to sustain engagement.
Beyond merging these pedagogical foundations, the study also integrates the ADDIE model to guide the
systematic design, development, and evaluation of the application which ensures that every phase remains
learner-centered and pedagogically grounded. Furthermore, Al integration is leveraged to enhance interactivity
and personalization, including real-time voice recognition and adaptive feedback that make the learning
experience more engaging and responsive to individual learners’ needs. The purpose of this study is to develop
and evaluate an English literacy mobile application for young children that applies this hybrid framework. By
thoughtfully combining PBL, GBL, ADDIE, and Al, the study aims to demonstrate how technology can
meaningfully improve literacy outcomes, and provide educators, developers, and researchers with a practical
model for designing innovative, pedagogically sound educational tools in early childhood education.

1. RELATED LITERATURE

I1.A. Play-Based Learning Theory

Play is essential for preparing children for adulthood. By boosting adjustment, enhancing language, and
lowering social and emotional issues, play accelerates early development from 33% to 67% [9]. PBL is a
pedagogical approach that emphasizes the integral role of play in promoting children's cognitive, emotional, and
social development. It encourages exploration, experimentation, and storytelling, providing a foundation for
critical skills such as creativity, problem-solving, and language acquisition.

In early childhood education, the potential of play-based pedagogy to support children’s holistic development
was further supported by [10], who employed a qualitative method under the Participatory Action Learning and
Action Research (PALAR) design. Their findings emphasized that PBL should be widely applied in both
educational and social settings to nurture all aspects of young children’s growth especially in cognitive, social,
emotional, and physical. PBL also shows a potential powerful approach for introducing foundational concepts in
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Science education. A study focused on early physics education emphasizes the role of free play as a vehicle for
learning, particularly in kindergartens. [11] presents an innovative didactic strategy that integrates physics
learning into children's self-directed and action-oriented play. Through this approach, children are not merely
passive recipients of knowledge but are encouraged to explore and discover physical laws through hands-on,
playful experiences. Their study also offers practical examples of how kindergarten teachers can identify and
support physics-related learning opportunities that naturally emerge during free play, thereby aligning
educational goals with the intrinsic interests and activities of young learners. Incorporating the ADDIE model,
[12] also integrated PBL into the development of an audio-visual learning medium focused on locomotor
movement for young learners. The instructional tool, grounded in play-based activities, proved to be highly
effective in physical education (PE), achieving a viability score of 92.5%. This illustrates how learnings can be
enhanced when aligned with the principles of PBL, leading to more engaging and impactful learning
experiences in early education settings.

The scope of PBL extends also beyond early childhood education. In primary education, a study by [13]
examined the implementation of PBL in the Ruhango sector's primary schools and found that both Science and
Elementary Technology (SET) and English language teachers, along with headteachers, held positive
perceptions of the approach. They observed that PBL contributed significantly to improving learner
performance, especially in SET and English subjects. Furthermore, the study highlighted that PBL fosters
essential learner attributes such as independence, autonomy, and problem-solving which are the qualities crucial
for academic success and lifelong learning. The scope of PBL extends beyond early childhood and primary
education. In higher education, [14] explored its application through a case study in a first-year college cinema
course. The intervention aimed to address declining student interest and found that play-based strategies
increased student motivation, creativity, and resilience. Their small-scale action research project demonstrated
the value of PBL even in adult learning environments, showing its versatility and effectiveness across
educational levels.

The mentioned studies underscore the broad applicability and benefits of play-based learning. From early
childhood to tertiary education, PBL has been shown to support academic achievement, foster holistic
development, and enhance learner engagement. Schools and institutions need to figure out how to use play to
enhance class time and keep students interested in what they are learning.

I1.B. Game-Based Learning Theory

GBL incorporates key elements of game design, such as points, levels, feedback, and challenges, into
educational settings to increase learner engagement and motivation. By embedding these mechanics within
learning activities, GBL fosters persistence, emotional investment, and enjoyment, encouraging students to
achieve educational objectives more effectively. As noted by [15], students showed a preference for game-based
lectures, finding them more engaging and interactive, which suggests that gamification is well-suited for
instructional design, especially in language learning environments.

Despite the widespread integration of digital technologies in education, many educators still lack deep
awareness of the pedagogical value of digital games, particularly in the context of language instruction at the
primary level. Given that modern learners are digital natives, there is a growing recognition that video games
can serve as effective tools for second language acquisition. Research shows that non-native English speakers
have benefited significantly from educational games designed to support language learning [16].

Several studies affirm the positive impact of GBL on language education. For example, [17] found that
educators believe GBL provides a fun and engaging way to teach English, improving both interest and academic
achievement. Similarly, [18] demonstrated that young learners showed increased vocabulary proficiency after
participating in game- and song-based learning activities, with pre- and post-test results confirming significant
improvement. A literature review by [19] further supports the effectiveness of GBL in enhancing student
engagement, motivation, and confidence. It highlighted how students actively participated in vocabulary
learning and developed greater self-assurance in communication when learning occurred through interactive
games.

In the context of foreign language learning among adults, GBL has also shown promise. For instance, [20]
found that implementing game-based methods in English as a Foreign Language (EFL) classrooms reduced
learner anxiety and boosted motivation. Educational games were perceived by both students and teachers as an
enjoyable and effective instructional tool. At the tertiary level, a study by [21] examined higher education
students’ perspectives on GBL in English language acquisition. Using a mixed-method approach, including
questionnaires and interviews, the research revealed that students largely viewed GBL as a dynamic and
impactful alternative to traditional methods, aligning with broader findings in the literature. Evidence from [22]
involving Thai pharmacy students showed that GBL strategies significantly improved vocabulary, pronunciation,
grammar, and self-confidence. The use of educational games tailored to GBL principles resulted in measurable
improvements in language proficiency. Likewise, in an online learning context, another study employing
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diagnostic tools, pre- and post-tests, and semi-structured interviews demonstrated that Genially-based games
could enhance EFL learners' academic performance, particularly in vocabulary acquisition.

Collectively, these studies underscore the growing recognition of GBL as a powerful tool for language
instruction. The consistent findings across various educational levels and contexts suggest that educational
games, when thoughtfully designed and implemented, can effectively support vocabulary development, learner
motivation, and language confidence. These insights emphasize the importance of further investment in the
design and integration of GBL approaches, especially in the context of foreign language education in both
physical and digital classrooms.

Il.  METHODOLOGY
I11.A. Research Design
This study adopts a descriptive-developmental research design, with the primary focus on conceptualizing,
developing, and presenting a novel hybrid instructional framework for early childhood literacy. The research is
not merely concerned with creating a digital learning tool, but rather with demonstrating how the strategic
integration of PBL, GBL, and the ADDIE instructional design model can guide the structured development of
an educational application that is developmentally appropriate, engaging, and pedagogically grounded.

I11.B. Participants

The target users of the developed application are early learners of Grade 3, primarily enrolled in early
primary education of Ramon Magsaysay Elementary School (RMES) located in San Carlos City of Negros
Occidental. This age group is considered the foundational stage for literacy development, where children begin
to acquire essential skills such as letter recognition, phonemic awareness, pronunciation, vocabulary building,
and story comprehension. The app is particularly designed to support learners who benefit from interactive,
play-based approaches and those who may need additional reinforcement beyond traditional instruction.
Additionally, the application accommodates the developmental characteristics of young children by offering
age-appropriate graphics, auditory prompts, and intuitive navigation. Teachers and parents also serve as
secondary users who facilitate or monitor the app's usage, providing supplementary support to the learning
process.

I11.C. Hybrid Framework Model Integration

Through the literature review, it becomes evident that both PBL and GBL play significant roles in enhancing
the quality of instruction. Building on these established benefits, the present study integrates these approaches
within the proposed hybrid framework to design a literacy application tailored for early learners. The
development of the educational application was guided by the proposed Hybrid Play-Game-Based Learning
Framework, which systematically combines pedagogical strategies from PBL and GBL to create an engaging
and developmentally appropriate learning tool. Specifically, the application’s design integrates exploratory
interaction, storytelling, and the use of multimedia that directly reflect principles of PBL. These elements
encourage children to discover, imagine, and explore language through natural, self-directed engagement,
fostering creativity and cognitive development. Figure 1 shows the hybrid design framework integrating PBL
and GBL components into an educational application.

In parallel, key components rooted in GBL were incorporated to enhance structure, motivation, and learner
persistence. These include a scoring and points system, leveled difficulty, lock/unlock mechanisms to guide
progression, and immediate feedback that informs learners of their performance in real time. Importantly, the
concept of GBL adopted in the application was based on the elements and foundation of game-based learning
introduced by [23], emphasizing the importance of balancing challenge and skill to maintain learner engagement.
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Fig. 1 Blending play and game-based learning in a hybrid model

Figure 2 shows the proposed Hybrid Play-Game-Based Learning Framework which holds significant
potential for wider application in educational technology. It offers a replicable model that can be adapted across
various subjects and age groups, especially in early childhood education where cognitive, linguistic, and
affective development are tightly interwoven. By demonstrating how PBL and GBL can coexist in a structured
development model, this framework addresses the common shortcomings of many educational apps, either
being overly entertainment-focused or rigidly academic, by delivering a balanced, purposeful learning
experience. Importantly, the integration of the ADDIE model within this framework ensures that the design and
development process remains systematic, iterative, and learner-centered that supports both pedagogical
soundness and practical implementation. Several studies have shown that the ADDIE model is effective in
guiding the systematic development of educational games [24][25][26], ensuring that design decisions are
pedagogically grounded and responsive to learner needs. This provides developers, educators, and instructional
designers with a guideline for integrating theory-based pedagogical strategies into technology-mediated learning
tools.

Play-Based Game-Based
Learning Learning

Hybrid Play-Game-Based
Learning Framework

ADDIE Model

Design

English Literacy App

Fig. 1 Proposed Hybrid Framework Model for developing educational app

Learning
Materials
and Lesson
Plans

This study does more than develop a literacy app; it pioneers a conceptual and developmental framework that
can serve as a reference model for future educational application development. The successful implementation
of this hybrid framework offers evidence of its feasibility and relevance in enhancing early literacy outcomes,
and it opens a pathway for further research and innovation in hybrid learning design.
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IV.  RESULTS AND DISCUSSION
IV.A. ADDIE Model Implementation
The development of the English literacy application was guided by the ADDIE instructional design model,
which consists of five phases: Analysis, Design, Development, Implementation, and Evaluation. Each phase was
informed by and integrated with the pedagogical principles of PBL and GBL, creating a unified framework that
ensured developmental appropriateness, learner engagement, and pedagogical soundness.

IV.B. Analysis

During the analysis phase, the foundational requirements for developing the English literacy application were
identified. This included determining the target users which are the Grade 3 students of RMES, who are in the
emergent stages of literacy development. The literacy skills to be addressed were selected based on essential
early learning competencies, such as phonemic awareness, pronunciation, rhyming, vocabulary, and
comprehension. Crucially, the content and activity ideas incorporated into the app were derived from the
Reading Exercises and Progress Monitoring Checklist of Project PENCIL (Persevering, Enduring, and
Nurturing Culture of Instruction and Literacy), a literacy initiative implemented by the Schools Division of San
Carlos City of the Department of Education. These materials served as pedagogically sound references aligned
with national literacy goals and classroom practices. The analysis phase also examined the digital readiness of
the learners and the practicality of mobile app deployment in both classroom and home learning contexts.

IV.C. Design

The Design phase focused on structuring the app’s components and translating learning objectives into
interactive features that incorporate PBL and GBL elements. Activities were intentionally planned to reflect
playful exploration while integrating gamified elements like point systems, level progression, and instant
feedback. For example, the "Learn Alphabet" feature was designed to encourage active participation through
voice interaction, while also using a locked progression system to ensure mastery before advancement. Similarly,
"Rhyming Words" and "Word Puzzle" features were designed with graded levels (easy, medium, hard) to
provide differentiated challenges that support sustained motivation and skill development. Figure 3 presents the
overview of the application.

Rhyming
Words

Check
Pronunciation

Fig. 3 User interface of AlphaSpeak

IV.D. Development

In the development phase, the actual creation of the educational application was undertaken. Based on the
designs and content identified earlier, the app was developed using Android Studio as the integrated
development environment (IDE), along with Dart and Flutter for cross-platform mobile application development.
These technologies enabled the creation of a visually appealing and interactive user interface optimized for
Android devices. To enhance speech and pronunciation features, the development introduced Al integration
aimed at making learner interactions more adaptive and engaging. As noted by previous research, Al integration
supports the development of highly effective instructional tools that contribute to better learning quality [27].

Specifically, Text-to-Speech (TTS) packages provided natural-sounding pronunciation feedback, while
Flutter’s speech-to-text packages allowed the app to recognize learners’ voices and detect pronunciation
accuracy in real time. This Al-driven voice recognition enables personalized, immediate feedback, strengthening
phonemic awareness and proper pronunciation. When compared to traditional approaches, research indicates
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that Al-based speech recognition technology provides a more effective way to improve English pronunciation
[28][29]. Additionally, gamified elements such as point systems, leveled tasks, drag-and-drop mechanics, and
progress tracking were implemented to increase motivation and sustain learner engagement.

Figure 4 (a) (b) (c) shows AlphaSpeak’s interactive activities which are based on the blended theory of PBL
and GBL. Each activities are Al-enabled to allow the interaction of application to the early learners.

IV.E. Implementation

The implementation phase focuses on the strategic deployment of the developed application within the school
system. After the application's development, it was introduced to key stakeholders including school
administrators, academic heads, and the school principal. The initial feedback and orientation sessions were
conducted to ensure alignment with institutional goals and instructional practices. It is planned that the
application will be implemented within the current school year, targeting Grade 3 learners as part of a literacy
intervention. Furthermore, the application is intended to be integrated into the existing Project PENCIL of the
Schools Division of San Carlos City, complementing ongoing reading and monitoring programs.

IV.F. Evaluation

Finally, the evaluation phase centers on assessing the application’s potential effectiveness as a tool for
enhancing English literacy among Grade 3 students. In the initial stage, feedback was gathered from teachers
who are directly responsible for teaching English and reading. Their insights were essential in determining
whether the application aligns with classroom objectives and supports existing instructional strategies. A
structured feedback form was used to assess the app’s usability, engagement level, and educational value. The
frequency of responses was analyzed to determine the level of agreement among teachers regarding the app’s
potential as a literacy enhancement tool. If positive outcomes are sustained, the application may be formally
integrated into the school’s literacy initiatives.

IV.F.1. Usability Evaluation of AlphaSpeak

This section present and analyze the results gathered from the evaluation of the developed English literacy
application using the Hybrid Play-Game-Based Learning Framework. A total of 15 respondents participated in
the evaluation, including Grade 3 teachers from RMES, the English coordinator, and faculty members and
instructors from higher education institutions who specialize in Early Childhood Education and English. The
evaluation tool consisted of two main dimensions: Usability and Appeal. Each dimension was assessed using a
set of statements, and responses were interpreted based on the frequency of answers using a Likert scale:
Strongly Agree (SA), Agree (A), Neutral (N), Disagree (D) and, Strongly Disagree (SD).

The usability of the app was evaluated through 10 key questions. The results are shown in Table 1.

TABLE |
FREQUENCY DISTRIBUTION OF TEACHER RESPONSES ON USABILITY PARAMETERS (N:15)

Indicators SA A N D SsD
1. The application makes learning the alphabet fun. 12 3 - - =
2. The integration of Al in pronunciation check helps improve speech. 11 3 1 - -
3. The word puzzle is fun and helps with spelling. 11 4 - - -
4. The pronunciation feedback is clear and helpful. 9 5 1 - -
5. The application is easy to use, even without instructions. 15 - - -
6. The application helps children learn new words. 13 2 - -
7. The features enhancing the child’s learning level. 12 3 - - -
8. The rhyming words feature is easy to use. 9 4 2 - -
9. The application responds quickly when tapped or spoken to. 15 - - - =
10. The voice in the application is clear and understandable. 10 5 - - -

Legend. SA = Strongly Agree, A = Agree, N = Neutral, D = Disagree, VD = Very Disagree

The data in Table 1 indicate a very high level of agreement among respondents regarding the app’s functional
effectiveness. The strongest consensus was observed in statements such as “The application is easy to use, even
without instructions” and “The application responds quickly,” where 100% of respondents strongly agreed. High
levels of strong agreement also support that the interactive features such as pronunciation checks and word
puzzles are effective tools for reinforcing early literacy skills. These results affirms with the findings of [9],
where teachers noted that educational apps based on play-based approaches with gamification are highly
engaging and more effective at quickly sparking children’s interest compared to traditional paper worksheets.
This also suggests that the results supported [15] assertion that gamification is a good fit for instructional design,
particularly in language learning environments, not only for students but also for teachers.
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IV.F.2. Design Evaluation of AlphaSpeak
The second part of the questionnaire focused on evaluating the application's design interface and visual
appeal. Table 2 presents the distribution of responses.

TABLE I
FREQUENCY DISTRIBUTION OF TEACHER RESPONSES ON DESIGN PARAMETERS (N=15)
Indicators SA A N D SD
1. The buttons and icons are easy to recognize. 15 - - - =
2. The application layout is clean and simple. 14 1 - - -
3. The pictures and words can be clearly seen. 15 - - - =
4. The application looks colorful and inviting. 13 2 - - -
5. The background music is enjoyable but not distracting. 15 - - - =
6. The colors and images attract children’s attention. 14 1 - - -
7. The design makes it easy to focus on learning. 12 3 - - -
8. The application is easy to navigate for children. 12 3 - - -
9. The interface of the application is pleasant to see. 10 5 - - -
10. The overall design makes the application enjoyable. 13 2 - - -

Legend. SA = Strongly Agree, A = Agree, N = Neutral, D = Disagree, VD = Very Disagree

The results from Table 2 show overwhelmingly positive feedback concerning the aesthetic and functional
design of the application. Respondents strongly agreed that the interface is user-friendly, visually engaging, and
conducive to children's learning. Features such as clear visuals, intuitive layout, and appealing color schemes
were particularly well-received. All respondents agreed or strongly agreed that the overall design makes the app
enjoyable, confirming the successful integration of play-based aesthetics with game-based interaction.

IV.F.3. Interpretation

The results support the effectiveness of the Hybrid Play-Game-Based Learning Framework in the
development of this educational app. The strong teacher agreement on both functionality and design parameters
suggests that the application not only meets usability standards but also aligns with educational best practices
for early literacy. Importantly, the feedback validates that the combination of playful interaction (PBL) and
structured gamified learning (GBL), guided by a systematic design model (ADDIE), can result in a product that
is pedagogically sound, technically functional, and engaging for learners.

This supports the idea that an app should involve a degree of agency, enabling children to actively participate,
make choices, and feel ownership over their learning, while also recognizing and trusting them as capable,
autonomous agents of their own playful learning journeys [9]. Moreover, the results of this study also align with
the findings of [15][16][19][20], which emphasized that game-based lectures in the context of language
instruction using digital technologies can be an effective tool to support language learning. These findings
highlight the model’s potential to serve as a replicable framework for future educational technology
development efforts, especially in contexts aiming to modernize and enhance traditional literacy instruction
through interactive digital tools.

V. CONCLUSION

This study successfully introduced and applied the Hybrid Play-Game-Based Learning Framework for
Educational App Development, a novel model that merges the exploratory and imaginative strengths of PBL
with the structured, motivational elements of GBL, all guided by the systematic phases of the ADDIE
instructional design model. The development of the English literacy mobile application demonstrates the
framework's effectiveness in creating an engaging, developmentally appropriate, and pedagogically sound
digital learning tool for early learners. The application can not only addresses essential literacy competencies
but also fosters intrinsic motivation and sustained engagement through the integration of voice interaction,
gamified challenges, and interactive storytelling. The results affirm that the thoughtful combination of PBL and
GBL strategies with integration of Al can significantly enhance early childhood learning experiences, especially
when embedded within a structured development process like ADDIE.

Beyond its immediate impact, the proposed framework model offers a replicable and scalable model for
educators, researchers, and developers seeking to transform traditional teaching methods, printed modules, or
workbooks into interactive digital applications. As technology continues to reshape educational environments,
schools and institutions that adopt such innovative models gain significant advantages in terms of learner
engagement, instructional efficiency, and adaptability to diverse learning needs. This is particularly relevant in
the post-pandemic era, where digital learning solutions are not only supplemental but often essential.
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VI.FUTURE WORKS

Future researchers and developers are encouraged to adopt and expand this framework model as an
instructional design model when developing e-learning applications not only for English literacy, but also across
other fields and educational contexts. By doing so, they can create engaging, entertaining, yet pedagogically
sound digital tools that align with 21st-century learning demands. Beyond replication, future studies could also
explore the significance of the developed application on actual learner performance and outcomes in English
literacy to better understand its practical educational impact. Additionally, researchers and developers might
consider integrating more advanced Al features such as adaptive learning algorithms that personalize content
based on learner progress, or Al-driven analytics that help teachers track development. However, it is essential
to carefully consider the ethical boundaries and developmental appropriateness of Al technologies, ensuring
they support and enrich the learning experience without compromising the well-being and autonomy of young
learners.
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