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Abstrak 

Pendidikan anak usia dini (PAUD) merupakan fase krusial dalam 

menumbuhkan literasi dasar, khususnya kemampuan membaca dan menulis. 

Literasi perlu dikembangkan sejak dini untuk mendukung kesiapan belajar 

anak. Pembelajaran anak usia dini berlandaskan prinsip belajar melalui 

bermain yang menekankan keterlibatan aktif dan pengalaman langsung. 

Namun, praktik pembelajaran literasi di PAUD masih sering didominasi 

pendekatan konvensional yang berfokus pada lembar kerja dan buku, 

sehingga kurang mendorong partisipasi aktif anak. Kondisi ini berdampak 

pada rendahnya minat dan motivasi belajar ketika kegiatan pembelajaran 

tidak didukung media yang menarik. Penelitian ini bertujuan 

mengembangkan media pembelajaran Bolpin (Bola Pintar) berbasis 

pendekatan interaktif serta menguji efektivitasnya dalam meningkatkan 

kemampuan membaca dan menulis anak usia dini. Penelitian menggunakan 

metode Research and Development (R&D) dengan prosedur ADDIE yang 

meliputi tahap analysis, design, development, implementation, dan 

evaluation. Subjek penelitian adalah anak kelompok B di RA Miftahul Huda 

II Sengonagung Purwosari, Kabupaten Pasuruan. Teknik pengumpulan data 

meliputi observasi, wawancara, dan dokumentasi. Kelayakan media dinilai 

melalui validasi ahli materi dan ahli media, sedangkan efektivitas diuji 

menggunakan desain pre-eksperimental dengan analisis N-Gain berdasarkan 

hasil pretest dan posttest. Hasil penelitian menunjukkan bahwa media Bolpin 

dinyatakan sangat valid, dengan persentase validasi ahli media sebesar 93% 

dan ahli materi sebesar 92%. Penerapan media Bolpin meningkatkan 

kemampuan membaca dan menulis anak, dengan nilai N-Gain sebesar 0,67 

(kategori sedang). Media Bolpin efektif mendukung pembelajaran literasi 

yang aktif dan menyenangkan. 

 

Abstract 

Early childhood education (PAUD) is a crucial phase in developing basic 

literacy, especially reading and writing skills. Literacy needs to be developed 

early on to support children's readiness to learn. Early childhood learning is 

based on the principle of learning through play, which emphasizes active 

involvement and direct experience. However, literacy learning practices in 

PAUD are still often dominated by conventional approaches that focus on 
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INTRODUCTION 

Early childhood education (PAUD) is a fundamental phase in the development of 

literacy, particularly early reading and writing skills (Mawaddah, 2024). The development of 

early childhood literacy has become a priority in national policy, notably through the Merdeka 

Curriculum and the National Literacy Movement, which position literacy as the foundation 

for character development and 21st-century skills (Lukum et al., 2024). In theory, early 

childhood education should be based on the principle of learning through play, which 

emphasizes active engagement, hands-on experiences, and stimulation appropriate to 

children’s developmental characteristics. This principle aligns with the theories of Piaget and 

Vygotsky, which emphasize that children learn best through social interaction, real-world 

experiences, and meaningful play activities (Mudlofir, 2021). However, in practice, there 

remains a gap between theory and reality on the ground. Literacy learning activities in early 

childhood education are still often dominated by conventional approaches. Learning activities 

worksheets and books, thereby failing to encourage active participation from 

children. This situation results in low interest and motivation to learn when 

learning activities are not supported by engaging media.  This study aims to 

develop Bolpin (Smart Ball) learning media based on an interactive approach 

and to test its effectiveness in improving the reading and writing skills of 

early childhood. The study uses the Research and Development (R&D) 

method with the ADDIE procedure, which includes the stages of analysis, 

design, development, implementation, and evaluation. The research subjects 

were children in group B at RA Miftahul Huda II Sengonagung Purwosari, 

Pasuruan Regency. Data collection techniques included observation, 

interviews, and documentation.  The feasibility of the media was assessed 

through validation by subject matter experts and media experts, while its 

effectiveness was tested using a pre-experimental design with N-Gain 

analysis based on pretest and posttest results. The results of the study showed 

that Bolpin media was declared highly valid, with a media expert validation 

percentage of 93% and a subject matter expert validation percentage of 92%. 

The application of Bolpin media improved children's reading and writing 

skills, with an N-Gain value of 0.67 (moderate category). Bolpin media is 

effective in supporting active and enjoyable literacy learning. 
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typically focus on worksheets, memorizing letters, and other repetitive tasks that tend to be 

monotonous, thereby failing to encourage children’s active participation. Such approaches are 

unable to provide meaningful learning experiences due to a lack of stimulation and are not 

fully aligned with the developmental characteristics of young children. Literacy challenges in 

early childhood education are also influenced by the limited availability of age-appropriate 

learning materials, resulting in children receiving insufficient meaningful learning 

experiences. Various findings indicate that a less interactive approach results in low interest, 

reduced motivation for reading and writing, and limited child engagement in literacy 

activities, leading to many children still struggling to recognize letters, expand their basic 

vocabulary, or understand simple words. Consequently, there is a need for innovative learning 

media capable of bridging the gap between early childhood education pedagogical principles 

and literacy teaching practices in the classroom. (Patriasih et al., 2025). 

Various previous studies have examined the development of media and learning 

strategies for early childhood literacy. Previous studies have shown that interactive and game-

based media have a positive impact on the development of early reading and writing skills 

(Zulkarnain, 2024). Other studies confirm that actively engaging children through hands-on 

activities can boost their motivation and literacy learning outcomes (Zheng et al., 2024). 

Nevertheless, most research still focuses on learning methods or models, while studies on 

concrete, integrative media that are easy for teachers to implement remain limited. 

Furthermore, there has been little research specifically developing simple game-based media 

that simultaneously integrates motor, cognitive, and language elements. Therefore, this study 

serves to both reinforce and build upon previous research by emphasizing the innovation of 

learning media that is contextual, practical, and aligned with the literacy learning needs in 

early childhood education (PAUD). 

The novelty of this study lies in the development of the Bolpin (Smart Ball) as an 

interactive tool designed to integrate play with the stimulation of reading and writing literacy 

(Chuang & Jamiat, 2023). This medium serves not only as a visual aid but also as a tool for 

hands-on activities that encourage children’s physical and cognitive engagement. Unlike 

conventional literacy materials, Bolpin combines elements of play, exploration, and 

multisensory learning experiences that align with the characteristics of young children. The 

development of this medium is based on learning needs that demand active, enjoyable, and 

meaningful learning experiences. With this approach, this study offers conceptual and 
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practical contributions to the development of literacy learning media in early childhood 

education. In conclusion, the Bolpin innovation is the key distinguishing feature of this study 

and simultaneously offers an alternative solution to the limitations of the literacy media 

traditionally used in the classroom. 

Based on this background, this study aims to examine the effectiveness of the Bolpin 

medium in the context of early childhood literacy learning. The main issues this study seeks 

to address are formulated as research questions: How suitable is the Bolpin medium as a 

literacy learning tool in early childhood education? How effective is the Bolpin medium in 

improving early reading skills among young children? How effective is the Bolpin media in 

improving early writing skills in early childhood? These questions were formulated to obtain 

a comprehensive picture of the media’s contribution to the learning process and outcomes. 

Thus, this study focuses not only on product development aspects but also on empirical testing 

of the impact of media use in literacy learning. 

This study is based on the argument that play-based interactive learning materials can 

enhance engagement, motivation, and literacy skills in young children (Aslan et al., 2022). 

Conceptually, learning that involves hands-on activities and direct experiences enables 

children to develop a deeper understanding (Yousef, 2021). Empirical evidence from previous 

research indicates that interactive media has a positive impact on the development of early 

literacy (Alotaibi, 2024). Therefore, the Bolpin medium is believed to provide more effective 

stimulation than conventional approaches. This argument underscores that integrating play 

and literacy is a strategy well-suited to the developmental characteristics of young children 

(Rand & Morrow, 2021). In conclusion, the effectiveness of the Bolpin medium needs to be 

systematically tested to obtain scientific evidence regarding its contribution to improving 

early reading and writing skills in young children. 

LITERATURE REVIEWS 

Literature from the past decade indicates a paradigm shift in early childhood literacy 

education, moving away from conventional academic approaches toward more contextual, 

interactive, and play-based learning. Various studies confirm that early literacy is no longer 

understood merely as the technical ability to read and write, but rather as an integrated process 

of language, symbolic, and cognitive development that is intertwined with children’s learning 

experiences (Clemente-Suárez et al., 2024; Liu et al., 2023). This perspective views children 
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as active learners who construct understanding through interaction with their environment and 

concrete materials. Consistent with this, empirical studies show that the use of interactive 

materials contributes to increased attention, motivation, and engagement among children in 

early literacy activities (Chuang & Jamiat, 2023; Ewin et al., 2021). These findings 

consistently show that the learning characteristics of young children require an approach that 

is not abstract, but rather hands-on and multisensory. 

Other studies support the argument that learning materials play a strategic role in 

shaping the quality of literacy learning experiences. Concrete materials are considered capable 

of bridging the gap between the abstract process of recognizing letter symbols and a more 

meaningful experience (Donovan & Fyfe, 2022; Kampeza & Delserieys Pedregosa, 2024). 

Manipulative activities, visually engaging tasks, and hands-on exploration have been shown 

to support the development of fine motor skills as well as early writing readiness (Lo & Wang, 

2024; Martino & Lape, 2021). In addition, studies on interactive media innovations show that 

emotional engagement and the enjoyment of learning are key factors in helping children stay 

focused (Malone & Lepper, 2021; Simatupang & Bui, 2025). However, some studies also note 

that the implementation of educational media is often less than optimal due to limitations in 

teachers’ creativity, the availability of media, and pedagogical understanding (Rachmadtullah 

et al., 2023). 

In the context of educational policy and practice, national regulations also underscore 

the importance of child-centered and play-based learning. Early childhood education 

guidelines emphasize the need for active, exploratory, and meaningful learning experiences 

(Kemendikbudristek, 2022). Recent studies also show that interactive media innovations can 

serve as a solution to the current trend of learning that remains dominated by worksheets and 

passive activities (Fajrie, 2023; Chuang & Jamiat, 2023). In general, research trends reveal a 

consistent pattern: the effectiveness of literacy instruction is strongly influenced by the quality 

of learning interactions, the meaningfulness of the experience, and the appropriateness of the 

media to children’s developmental characteristics (Utamimah et al., 2024). Thus, the 

development of interactive media such as Bolpin has a strong theoretical and empirical 

foundation in contemporary literature. 
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METHOD 

This study employs a research and development (R&D) design aimed at producing 

an interactive educational media product called Bolpin (Smart Ball) while also testing its 

feasibility and effectiveness in improving early reading and writing literacy skills among 

young children. The development approach used is based on the ADDIE model, which 

includes the stages of analysis, design, development, implementation, and evaluation. (Slamet, 

2022). This design choice was based on the nature of the research, which not only focused on 

testing variables but also emphasized a systematic process in designing, validating, revising, 

and implementing learning materials. By using the ADDIE model, each stage of Bolpin media 

development was carried out in a structured manner, ranging from identifying literacy learning 

needs in the classroom, drafting the media design, producing the media, to evaluating the 

effectiveness of its use. This approach ensures that the developed media is not only 

theoretically valid but also practically relevant to the literacy learning needs of young children. 

The data in this study consists of qualitative and quantitative data that complement 

each other in describing the process and outcomes of media development. Qualitative data 

was used to gain a deep understanding of the initial conditions of literacy learning, children’s 

learning characteristics, and the responses of both teachers and children to the use of the 

Bolpin media. This data provides a contextual picture of the dynamics of learning that cannot 

be fully explained through numbers alone. Meanwhile, quantitative data was used to measure 

the level of improvement in children’s early reading and writing skills before and after the use 

of the media. Research data sources include early childhood students in Group B at RA 

Miftahul Huda II Sengonagung as the primary research subjects, classroom teachers as 

supporting informants, and relevant learning documents, such as lesson plans and children’s 

work samples. The combination of these two types of data allows researchers to obtain a 

comprehensive picture of the media’s suitability and effectiveness. 

Data collection was conducted using observation, interviews, questionnaires, and 

documentation. Observation was used to directly observe children’s learning activities, 

attention levels, engagement, interactions, and literacy skill development during the use of the 

Bolpin media in learning activities. This technique allowed researchers to capture learning 

phenomena that emerged naturally in the classroom. Interviews were conducted with 

classroom teachers to obtain information regarding the initial conditions of literacy learning, 
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challenges faced, and perceptions regarding the use of interactive media. Questionnaires were 

used in the needs analysis and expert validation stages to assess the media’s feasibility, 

including design clarity, content appropriateness, safety, and ease of use. Documentation was 

used to supplement research data in the form of photos of activities, learning materials, and 

children’s work products. The use of these various techniques aims to enhance data accuracy 

through triangulation of methods and sources. 

Data analysis techniques were conducted using both descriptive and inferential 

methods, depending on the characteristics of the data obtained. Qualitative data were analyzed 

through the stages of data reduction, data presentation, and drawing conclusions to describe 

the media development process, user responses, and the learning dynamics that occurred 

during implementation. This analysis emphasized the interpretation of meaning regarding the 

observed phenomena. Quantitative data were analyzed by comparing the pretest and posttest 

results of children’s early reading and writing skills. This comparison was used to identify 

changes resulting from the use of the Bolpin media. To determine the media’s effectiveness 

in improving literacy skills, an N-Gain analysis was employed. This technique provides an 

objective measure of the extent of improvement in children’s skills, thereby allowing the 

media’s effectiveness to be explained in a measurable and systematic manner. 

The assessment of early reading literacy skills is based on indicators relevant to the 

developmental stages of young children, namely the ability to recognize letter symbols, 

associate letters with sounds, and read simple symbols or words. Early writing skills are 

assessed through indicators such as the ability to imitate letter shapes, the skill of writing 

simple symbols, and the development of fine motor coordination that supports writing 

activities. The research instruments were designed by considering the cognitive, language, 

and motor development characteristics of young children to ensure they align with their 

abilities and learning experiences. To ensure the quality of the instruments, validation was 

conducted by experts who assessed the appropriateness of the indicators, the clarity of the 

language, and the readability of the instruments. This process aims to ensure that the 

instrument used is truly capable of accurately representing children’s literacy skills. 

Consequently, the data obtained possess conceptual validity and empirical relevance in 

explaining the effectiveness of the Bolpin medium. 
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RESULTS AND DISCUSSION 

1. RESULTS 

The development of the Bolpin (Smart Ball) educational media was carried out using 

the Research and Development (R&D) method with the ADDIE model, which includes the 

Analysis, Design, Development, Implementation, and Evaluation stages. The Bolpin media 

was designed as a game-based interactive tool aimed at supporting early reading and writing 

literacy for young children. The development of this media is based on learning needs that 

emphasize play-based activities, active child engagement, and concrete learning 

experiences. This educational tool was developed with a focus on visual appeal, safety, ease 

of use, and relevance to literacy learning objectives. The final product is a hands-on 

educational tool that enables children to engage in manipulative, exploratory, and 

participatory activities. Conceptually, the Bolpin media is designed to integrate play with 

literacy stimulation, ensuring that learning does not occur passively. As such, this media is 

expected to create a learning environment that is more interactive, engaging, and aligned 

with the developmental characteristics of young children. 

The suitability of the Bolpin media was evaluated through a validation process 

involving media experts and content experts. The results of the media experts’ validation 

showed a suitability rate of 93%, while the content experts’ validation yielded a rate of 92%; 

both fall into the “highly valid” category. The suitability assessment covered aspects of 

media design, visual clarity, content appropriateness, safety of use, and the media’s 

relevance to early childhood literacy learning. The validators stated that the Bolpin media 

has good visual appeal, is easy to use in learning activities, and is suitable for the learning 

needs of early childhood. Additionally, the media was assessed as capable of supporting 

manipulative and interactive activities relevant to the principles of play-based learning. 

These findings indicate that the Bolpin media meets the feasibility criteria both conceptually 

and practically. Thus, the Bolpin media is deemed suitable for implementation in early 

reading and writing literacy instruction. 

The effectiveness of the Bolpin medium was analyzed by comparing pretest and 

posttest results using the N-Gain calculation. The pretest score was 503, while the posttest 

score increased to 730, with a maximum score of 840. The N-Gain calculation yielded a 
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score of 0.67, which falls into the moderate category. These results indicate an improvement 

in children’s early reading and writing literacy skills following the use of the Bolpin medium. 

The increase in scores suggests that the medium makes a positive contribution to children’s 

learning outcomes. Quantitatively, the N-Gain value reflects that learning with the Bolpin 

medium is capable of improving literacy skills at a meaningful level. These findings 

demonstrate that game-based interactive media can serve as an effective learning stimulus. 

Thus, the Bolpin media has proven effective in supporting literacy learning in early 

childhood. 

Table 1: Results of the N-Gain Analysis 

Components Value 

Pretest Score 503 

Posttest Score  730 

Maximum Value 840 

N-Gain 0,67 

Category Currently 

 

Observations during the implementation of the Bolpin method revealed positive 

changes in the learning process. The children appeared more focused, demonstrated more 

sustained attention, and actively participated in early reading and writing activities. In 

reading activities, children recognize letter symbols more quickly and are able to match 

letters with sounds more accurately. In writing activities, children appear more focused 

when copying and writing letter forms, with increasingly developed fine motor skills. 

Observations also indicate that the learning environment has become more dynamic, 

interactive, and less monotonous. Children demonstrate more positive learning responses, 

including increased interest, motivation, and engagement during literacy activities. Overall, 

the observational data reinforce the quantitative findings that the use of Bolpin media 

contributes to improved quality in both the process and outcomes of early childhood 

literacy learning. 

2. DISCUSSION 

The research findings indicate that children demonstrate higher levels of attention, 

engagement, and motivation when literacy instruction is designed around hands-on 

activities, visually engaging materials, and direct learning experiences. These findings are 
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consistent with a body of literature that emphasizes that early childhood education should 

be grounded in the principle of learning through play (Parker et al., 2022; Saracho, 2023). 

Theoretically, the constructivist approach views children as active participants who 

construct their understanding through interaction with the learning environment, rather 

than merely receiving information (Karwasz & Wyborska, 2023; Mitry, 2021). Game-

based interactive media allows children to engage both physically and cognitively, making 

the learning process more meaningful. Previous research has also shown that the use of 

concrete materials and multisensory activities contributes to improved focus, interest, and 

learning responses in children during early literacy activities (Kucirkova & Rodriguez-

Leon, 2023; Mubarroroh et al., 2023; Sandy et al., 2022). These findings indicate that the 

Bolpin medium is capable of meeting children’s learning needs, which require hands-on 

experiences, visual stimulation, and exploratory activities. Thus, the results of this study 

reinforce the argument that the integration of interactive media into literacy instruction is 

a relevant and effective strategy in the context of early childhood education. 

Conceptually, the increased attention and engagement of children in literacy 

learning can be explained by the characteristics of interactive media, which simultaneously 

integrate visual, motor, and cognitive elements. Bolpin Media provides concrete stimuli 

that allow children to learn through hands-on activities, transforming the learning process 

from a passive to an active one. Children do not merely observe but also manipulate the 

media, explore letter symbols, and engage in a more dynamic learning experience. This 

fosters a participatory learning structure, where children’s physical and mental engagement 

becomes an integral part of the learning process. The literature confirms that multisensory 

learning plays a crucial role in helping children build a more stable and meaningful 

conceptual understanding. (Kucirkova & Rodriguez-Leon, 2023). Manipulative activities 

also support fine motor coordination, which is closely linked to early writing readiness 

(Chandler et al., 2021; Martino & Lape, 2021). Therefore, the effectiveness of Bolpin 

media is influenced not only by its visual appeal but also by its alignment with early 

childhood learning mechanisms, which emphasize hands-on experiences, active 

interaction, and exploration. 

The implications of these research findings suggest that the use of play-based 

interactive media plays a strategic role in improving the quality of literacy learning among 

young children (Dinnocenzo, 2024; Latifah et al., 2025). Learning media are no longer 
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viewed merely as visual aids, but rather as essential components that shape the dynamics 

of classroom learning interactions. The use of concrete media such as Bolpin has proven 

effective in creating a more active, varied, and participatory learning environment. Without 

the support of appropriate media, literacy instruction risks becoming monotonous, 

unengaging, and unable to optimally stimulate children’s involvement. Conversely, the use 

of interactive media allows children to be directly involved in learning activities, making 

the learning process more meaningful. The literature confirms that a learning environment 

rich in stimuli and hands-on experiences contributes to increased motivation, attention, and 

learning responses in children (S. Li et al., 2023; Y. Li et al., 2024). These findings 

underscore the importance of media innovation in early childhood education as a 

pedagogical strategy that supports children’s developmental characteristics while 

enhancing the effectiveness of early reading and writing instruction. 

The cause-and-effect relationship observed in this study indicates that children’s 

active engagement significantly contributes to improved early reading and writing literacy. 

Manipulative activities facilitated through the Bolpin medium allow children to build 

concrete learning experiences, so that the process of recognizing letter symbols does not 

take place in an abstract manner. Direct experience provides opportunities for children to 

observe, touch, manipulate, and connect letter symbols with sounds in a more meaningful 

way. The literature confirms that physical and cognitive engagement in early childhood 

learning plays a crucial role in strengthening conceptual understanding and learning 

retention (Alhebaishi et al., n.d.; McGowan et al., 2024). In addition, activities that involve 

fine motor coordination also help prepare children for early writing (Chandler et al., 2021; 

Polsley et al., 2022). This active engagement fosters a more natural learning process, in 

which children gain understanding through exploration and direct interaction with the 

media. Thus, the Bolpin media can be understood as a pedagogical factor that not only 

enhances motivation and attention but also reinforces a literacy learning framework aligned 

with the developmental characteristics of young children. These findings indicate that the 

effectiveness of literacy learning is significantly influenced by the quality of the learning 

experiences provided to children. 
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CONCLUSION 

Research shows that the use of the Bolpin (Smart Ball) interactive media has a 

significant positive impact on improving the reading and writing skills of young children. 

The main finding of this study is that learning designed in the form of physical play makes 

children more active—cognitively, physically, and emotionally. Children demonstrate 

gradual and continuous development of literacy skills in each session. The learning 

environment is also more lively, enjoyable, and interactive. Teachers also find it easier 

because Bolpin can be customized to various topics and children’s developmental levels. 

The conclusion of this study is that literacy learning does not have to be conventional and 

boring, but can be conducted in an enjoyable way through meaningful games that are 

contextually appropriate. 

From a scientific perspective, this study makes an important contribution to updating 

literacy teaching methods for young children through interactive physical media that 

combine cognitive and social-emotional aspects. This study also offers new insights into the 

effectiveness of non-digital learning media, a topic previously underrepresented in the 

literature. However, this study has several limitations: it was conducted at a single location, 

with participants limited in terms of age and socioeconomic background. Additionally, the 

study has not yet thoroughly explored differences between boys and girls. Therefore, further 

research with a broader scope is needed, involving various age groups, genders, and different 

regions. Such research should also employ large-scale survey or experimental methods to 

provide a more comprehensive picture. Findings from such studies are expected to serve as 

a foundation for developing more relevant educational policies aimed at promoting early 

childhood literacy on a national scale. 
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