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ABSTRACT

The rapid advancement of digital technology in the Society 5.0 era has
encouraged the integration of digital media into early childhood
learning. However, vocabulary instruction in many early childhood
classrooms remains teacher-centered and relies heavily on printed
worksheets, limiting children's active participation in language
learning. This study aimed to develop the KOTAPIN (Kosakata Pintar)
game model as an Android-based educational game to stimulate
vocabulary development in children aged 4-5 years. The study
employed a Research and Development (R&D) approach using a
modified ADDIE model consisting of the Analysis, Design, and
Development stages. Data were collected through observation,
interviews, documentation, and expert validation, then analyzed using
descriptive qualitative and quantitative techniques. The developed
product integrates the theme ‘Rumahku’ with visual illustrations, audio
narration, animations, and interactive vocabulary games. Expert
validation indicated an overall feasibility score of 90.62%, categorized
as highly feasible, demonstrating that the game met the criteria for
content, media design, language, and usability. The findings indicate
that the KOTAPIN game has the potential to serve as an interactive
digital learning medium for stimulating early childhood vocabulary
development. Further research is recommended to continue the
Implementation and Evaluation stages to examine the practicality and
effectiveness of the game in classroom learning.
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INTRODUCTION

Early childhood education focuses on providing comprehensive stimulation through
cognitive, affective, and motor development (Sanjaya & Adhe, 2022). The emergence of the
Society 5.0 era offers a solution to the challenges of the Fourth Industrial Revolution, an era
in which rapid technological advancement raises concerns that it may diminish the role of
humans, and this has spurred the creation of more innovative learning processes through the
use of digital applications (Maghfiroh et al., 2026). This digital app enables a more modern
learning process by converting activities typically performed in the field into a digital format
within a sophisticated app (Al Ardha et al., 2024). The use of digital technology in the
learning process also aims to make it easier for teachers to provide high-quality education to
children (Adhe & Shofiyah, 2022).Through this, fine motor coordination skills particularly
hand movements will also be developed (Darmo, 2026).

Fine motor skill development is one of the key aspects that needs to be stimulated from
an early age because it relates to a child’s ability to control the movements of small muscles,
particularly hand and finger coordination (Babo et al., 2025; Ramadhani et al., 2022). These
skills form the foundation for various learning activities, such as writing, drawing, cutting,
arranging objects, and using digital devices properly. Therefore, the use of digital
applications designed to align with children’s developmental characteristics not only
provides engaging learning experiences but also helps develop hand-eye coordination
through activities such as touching, swiping, selecting, and arranging objects on the screen.
Thus, the use of digital technology in learning has the potential to support fine motor skill
development while enhancing children’s engagement in the learning process (Ambarwati,
2024; Hilmiah & Salehudin, 2024).

The potential offered by digitization in the early childhood learning process has a
limitation that poses a challenge for teachers (Saerang et al., 2023; Tempur, 2024). A
common limitation among young children is their ability to form and express sentences or
use vocabulary for everyday communication. The use of teacher-centered teaching methods
is one of the causes of this limitation (Rozali et al., 2022; Setiati & Rugaiyah, 2023). This
non-engagement learning activity is caused by the teacher’s lack of attention to students in
the learning process (Al Ardha et al., 2025).The use of learning media such as worksheets
also contributes to children’s lack of exploratory learning, because their learning process
relies on the instructions provided in those worksheets (Anggita, 2026).

To address these limitations, a medium is needed as a learning tool based on the principle
that children’s primary activity is learning through play (Simatupang et al., 2023). Learning
media refers to tools or methods that help teachers convey information during the learning
process, specifically to train and develop the vocabulary of young children (Maisyaroh et
al., 2024). In addition, the learning media developed must also be able to support children’s
ability to combine words into sentences. In this way, limitations related to vocabulary and
communication in young children can be addressed.

Therefore, this study aims to develop and introduce an Android-based learning tool for
early childhood education. The development of this learning tool is based on the needs and
solutions to the problems identified in the third paragraph or earlier. The developed learning
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media will also undergo validity testing to ensure its suitability for introduction to early
childhood education teachers. Through this, early childhood education teachers and
practitioners will have the capability to maximize young children’s potential in
communication and, indirectly, to train their fine motor skills, particularly in the fingers of a
child’s hands.

METHODS

This study employs a Research and Development (R&D) approach with the aim of
developing a game model to enhance the vocabulary of young children. The development
model used is the ADDIE model, developed by Robert M. Branch (Permana, 2022).
However, the implementation of this research was tailored to its objectives and scope, so it
consisted of only three main phases Analysis, Design, and Development.

The analysis phase is conducted to identify problems, analyze needs, and develop
solutions to current issues (Judijanto et al., 2024). The data at this stage were obtained
through observation and interviews.

The design phase focuses on designing the game model, including creating flowcharts to
illustrate the steps in the game’s flow in a simple, detailed, organized, and clear manner. It
also involves creating a storyboard to develop a more comprehensive narrative for the game.

Next, the development phase aims to translate the design into a game product. The
product is then validated by subject matter experts and media experts; the results of this
validation are used as the basis for revisions, resulting in a game model that is suitable for
use.

This study did not conduct comprehensive implementation and evaluation phases because
the research objectives focused on the product development and validation process, rather
than on testing the effectiveness of the game model’s application in the field. The
development phase was limited because this study focused on producing a valid product
suitable for use as a prototype of the game model. Therefore, comprehensive implementation
and evaluation phases are planned as part of follow-up research aimed at testing the
practicality and effectiveness of the game model in improving the vocabulary of young
children.

Participants and Sampling

The participants in this study consisted of one teacher from Group A, 15 children aged 4—
5 years at Darul Ulum Kindergarten in Surabaya, and two expert validators. The teacher and
students were involved in the analysis phase to identify learning conditions, student
characteristics, and the need to develop a game model to stimulate vocabulary skills in early
childhood. Meanwhile, the expert validators were involved in the development stage to
assess the validity of the product that had been developed.

Participants were selected using purposive sampling, which involves selecting a sample
based on specific criteria that align with the research objectives (Himam & Anam, 2026).
Participants were selected using purposive sampling, which involves selecting a sample
based on specific criteria that align with the research objectives.
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The validation of the developed learning media was conducted by two competent
validators, with the aim of validating both the media and the content (Media Expert
Validation and Content Expert Validation). The validators assessed the appropriateness and
content of the material, as well as the design, presentation, language, and suitability of the
game model as a medium for stimulating vocabulary in early childhood. The validation
results and recommendations provided were used as the basis for revising the product to
produce a game model suitable for use.

Procedures / Data Collection

During the analysis phase, data were collected through observation and interviews.
Observations were conducted on the language learning process in Group A at Darul Ulum
Kindergarten in Surabaya, involving 15 children aged 45 years. The observations aimed to
identify the learning conditions, the children’s vocabulary skills, the teaching materials used
by the teachers, and the challenges faced in stimulating vocabulary development. The
observations were conducted over two sessions using a structured observation sheet. Next,
semi-structured interviews were conducted with the classroom teacher to obtain information
regarding learning needs, student characteristics, vocabulary material that needed to be
developed, and the teacher’s expectations for the game model to be designed.

During the design phase, data obtained from observations, interviews, and literature
reviews were used as the basis for developing the KOTAPIN (Kosakata Pintar) educational
media design. The design process included formulating learning objectives, selecting the
“Rumahku” theme, developing vocabulary content, designing the game flow and user
interface, establishing game rules, and creating validation instruments.

During the development phase, the design was implemented as a preliminary version of
an Android-based educational game. Next, the product was validated by a validator with
expertise in early childhood education and the development of educational media. The
validator assessed the product using a media validation checklist that covered aspects of
appearance and design, language, presentation techniques, and usability. The content
validation checklist, meanwhile, assessed the appropriateness and content of the educational
material. The validation process is conducted in a single round of assessment. All feedback
and suggestions from the validator are documented and used as the basis for revisions,
resulting in a final product suitable for use.

Data Analysis

This study did not employ a specific data analysis method, as its initial objective was
merely to develop and introduce the learning media. The research data collected consisted
of the learning media that had been created and the validation results from two designated
experts. The validation results were then categorized into feasibility categories to determine
the model’s level of validity. A product was deemed feasible if it received a “feasible” or
“highly feasible” rating, while feedback and suggestions from the validators were analyzed
qualitatively to inform product revisions (Salsabila & Aslam, 2022).
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RESULTS

The research findings include an analysis of the requirements for developing a game
model, the product design process, and the results of the development and validation of a
game model designed to stimulate vocabulary skills in early childhood.

Analysis

The analysis phase was conducted to identify the need to develop a vocabulary-building
game through observations and interviews at Darul Ulum Kindergarten in Surabaya. The
results of the observations showed that vocabulary development instruction is still dominated
by conventional methods, such as storytelling, question-and-answer sessions, and the use of
picture cards. Although these methods have aided the learning process, the materials used
have not provided children with opportunities to actively interact through play-based
activities.

Observations of 15 children in Group A, aged 4-5 years, showed that some children still
had difficulty mastering active-productive vocabulary. A total of six children were unable to
repeat the sequence of words they had just heard; in fact, four of them did not understand
the information conveyed by their peers during the “pesan berantai”” game. In addition, some
children still had difficulty stringing together simple words and retelling experiences or
stories they had heard. These findings indicate that vocabulary development still needs to be
enhanced through more interactive learning media.

Interviews with teachers revealed that language learning requires media that is
engaging, easy to use, and capable of increasing children’s engagement during the learning
process. Teachers also noted that the use of digital game-based media remains very limited,
making it necessary to develop innovative learning media tailored to the characteristics of
young children. Based on the results of this needs analysis, a vocabulary game model was
developed as an alternative learning tool to stimulate vocabulary skills in early childhood.

Design

The design phase began with the development of instructional materials focused on
active-productive vocabulary acquisition, based on an analysis of the target audience’s needs
and the field context. Next, vocabulary materials centered on the theme “Rumahku” were
developed, covering the introduction of object names and the formation of simple words in
accordance with the language development characteristics of 4-5 year old children.

The game model design was then translated into a storyboard that included the
navigation structure, user interface, game flow, learning media, mini-games, and evaluation
quizzes. The game was designed so that children could learn through three main activities:
the learning menu, a word-building game based on pictures, and a quiz game to introduce
new vocabulary. Each activity is accompanied by illustrations, animations, narration, and
immediate feedback to reinforce the children’s answers.

In addition to designing the product, this stage also involves developing a validation
instrument in the form of a questionnaire. The questionnaire was designed as a checklist
using a Likert scale and served as a guideline for validating the learning media with media
experts and subject matter experts.
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Development

The development phase resulted in a prototype of an Android-based vocabulary game
(Figure 1). This learning tool was validated by experts with expertise in early childhood
education and the development of learning media. The validation process was conducted to
assess the suitability of the tool and the materials that had been created.

Visual

Description

The cover page, title screen, or
KOTAPIN game interface features the
title “KOTAPIN” (Kosakata Pintar)
Children’s Educational Game, as well as
a “Mulai” button to go to the main page
and an “Keluar” button to exit the
KOTAPIN game app.

The main menu page has three menu
options: the “Belajar” menu, the
“Bermain” menu, and the “Kuis” menu”.
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Description

The “Belajar” menu section has three
submenus/themes: the menu ruang tamu,
kamar tidur, and kamar mandi.

V]
{ al

halo adik-adik,
ini adalah ruang tamu.

menerima tamu yang datang berkunjung
ke rumah kita.

di ruang tamu tordapat beberapa
benda-benda.

mari mengenal benda-benda yang ada
.,4 di ruang tamu dengan cara menekan di
'} setiap gambar bendanya

muang tamu berfungsi sebagal tempat untuk

o9

Each submenu “ruang tamu,” “kamar
tidur,” and “kamar mandi” contains a
description of the function of that
submenu as well as introductory material
about the objects found within it. This
introductory  material consists  of
animated images; when tapped, text
appears along with a voiceover by the
developer to assist children who cannot
yet read or who are accustomed to

learning through audiovisual means.
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Visual Description
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halo adik-adik, ini adalah kamar tidur,
kamar tidur berfungsi sebagal tempat
istirahat kita.

di  kamar tidur terdapat beberapa
benda-benda.

(

u

halo adik-adik, ini adalah kamar mandi.

kamar mandi berfungsi sebagai tempat

untuk membersihkan tubuh kita dari
kotoran.

di kamar mandi terdapat beberapa
benda-benda.

mari mengenal benda-benda yang ada
di kamar mandi dengan cara menckan
di setiap gambar bendanya

‘\
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Visual Description

Next, under the “Bermain” section of the
main menu, there is a word-building
game. In this game, players arrange
random words into coherent sentences.
In the “Bermain” menu, there is an
animated image that serves as a guide for
arranging the words. The random words
are arranged into the provided boxes to
form correct sentences. To make it easier
for children who cannot yet read, the

developer has included voiceovers for
each word; when a word is tapped, the
corresponding sound plays.

’ > |
latihan 1

Next, in the main menu, there is a “Kuis”
section, which contains two questions
per theme, for a total of six questions.
These questions ask children to identify

; the object or room shown by selecting
atihan] the correct answer option. To help
children who cannot yet read, the correct

bend
apakah aku ?

answer options are accompanied by
voiceovers recorded by the developers.
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Visual Description

~coba lagi

Figure 1. Learning Media KOTAPIN
The validation results showed that the developed learning media received a “highly
suitable” rating, with a suitability percentage of 90.62% for both aspects, media and content

(Table 1 and Table 2). The validators also provided several suggestions for improvement,
including refining the voice narration, enhancing the game’s visual presentation, and
modifying the game activities to better suit the abilities of 4-5-year-old children. All of this
feedback was incorporated through a revision process, resulting in a final product that is
better aligned with the learning objectives.

Overall, the results of the development process indicate that the vocabulary game model
meets the criteria for feasibility as a tool to stimulate vocabulary skills in early childhood
and is ready for use in further research that tests the product’s practicality and effectiveness.

Tabel 1. Media Expert Validation Score Results

No Aspects Validation Items | Total Score| Highest Score | Usability
1 [Design 1,2,3,4,5 19
2 |Usage 6,7,8 10 32 90.62%
Total Score 29
Tabel 2. Subject Matter Expert Validation Score Result
No Aspects Validation Items |Total Score| Highest Score | Usability
1 [Relevance 1,2,3,4 14
2 |Content 5,6,7,8 15 32 90.62%
Total Score 29
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DISCUSSION

The KOTAPIN (Kosakata Pintar) app is designed to establish a language-learning game
model as a scientific response to digital disruption in the era of industry 5.0. By definition,
early childhood education necessitates all-encompassing stimulation that strikes a balance
between children's cognitive, affective, and physical-motor domains (Dacholfany &
Hasanah, 2021). However, practical observations in the field frequently point to gaps,
especially when it comes to young children's limited capacity to create, comprehend, and
actively and effectively employ vocabulary for daily conversation. Conventional learning is
considered less interesting because of the monotonous learning process using paper- based
(Adhe et al., 2024). Due to the mechanical and repetitive nature of learning activities, it has
been demonstrated that this kind of traditional learning paradigm restricts children's potential
for independent exploration (Saparuddin & Nisa, 2024). In fact, children are active,
adventurous individuals who love to explore new things; therefore, they need activities that
are both fun and designed to hone their cognitive and fine motor skills (Jessica & Adhe,
2020).

Children's cognitive development may be hampered by this circumstance, especially their
capacity for critical thought, observation, hypothesis formation, and experimentation with
different solutions through practical experiences (N. Nuraisyah, 2026). This study
effectively accomplished its goal of creating and introducing a digital learning media
prototype intended to improve early children vocabulary and sentence-construction abilities
in order to close this gap. by strategically modifying the ADDIE development model with
an emphasis on the three main phases (Analysis, Design, and Development). A digital
language game model that is both theoretically and practically valid for usage by educators
was successfully developed by this study.

The KOTAPIN game prototype created for this project has an interactive multimedia
architecture based on Android that is kid-friendly. This program, which is based on the
concepts of contextual learning, employs the theme "Rumahku" to map children's cognitive
schemas through familiarization with their immediate environment, which includes the
living room, bedroom, and bathroom sub-themes. Three primary operational features
comprise KOTAPIN's functional integration of animated visual elements, text, and auditory
stimuli in the form of voice recordings (dubbing): a learning menu that stimulates early
receptive language by visualizing everyday objects, a play menu that uses animated picture
prompts to assist children in reconstructing random word boxes into coherent sentences, and
a quiz menu that provides six interactive assessment questions with a direct feedback system
to act as cognitive reinforcement.

The expert validation results indicate that the KOTAPIN product is highly feasible for
use. Both media and subject matter experts awarded a score of 29 out of 32 (90.62%),
classifying the KOTAPIN game model as “Highly Feasible” These findings confirm that the
development process, limited to the Development phase, was conducted systematically and
met the methodological standards required for digital learning resource standardization.
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The study's conclusions about the KOTAPIN app's compatibility level which is classified
as "highly suitable" are highly pertinent and in line with a number of other investigations
into the creation of digital media for early childhood education. These findings are consistent
with a study carried out by Ardila (2022), who created a mobile app-based educational game
with an 88.7% design feasibility rating and a 90% content feasibility rating to assist children
aged 4 to 5 in learning letters. The close proximity of these validity percentages shows
scientific coherence in the conclusion that learning materials that are highly adaptable to
preschool-aged children's needs can be produced through the systematic usage of application
development software. Additionally, these results validate the research's premise
Mardhotillah & Rakimahwati, (2022) about how well Android-based interactive games
promote young children's language development. While earlier studies have mostly
concentrated on macro-level language features like early reading abilities or static alphabet
recognition (Keni, 2025; Riski, 2021), By concentrating its features on recreating children's
syntax through a game menu that requires assembling random words, the KOTAPIN game
model presents a novel method. According to the results, KOTAPIN's multimedia
capabilities which integrate text, animation, and audio have been successful in overcoming
the tedium of conventional print-based learning Hoerudin & Kartika (2023) It asserts that
decreasing children's misinterpretation of new words in the classroom requires visual
variation.

An examination of KOTAPIN's characteristics from the standpoint of early childhood
development shows a strong, multifaceted connection between children's physical-motor
development and language stimulation. Because the things being examined are a part of their
regular spatial surroundings, the "Rumahku" theme acts as a contextual anchor to aid
youngsters in assimilating new semantic knowledge. Each question and answer option has
voice-overs (dubbing) supplied by the developer, which serves as an audiovisual aid to
improve children's memory recall and enable those who are not yet proficient readers to fully
participate in the game's difficulties (A. Nuraisyah, 2025). This digital game model indirectly
develops children's fine motor and sensory skills, which is an important factor related to the
subject of early childhood development. Children must make precise manipulation motions
when using this Android app, especially in the word-building game mode. These actions
include tapping objects, hitting navigation keys, and placing word boxes on the digital
screen. A child's ability to coordinate their finger and eye motions is a natural part of these
interactive physical activities (Istifadah et al., 2024; Sari & Agustriana, 2024). This tactical
integration is what distinguishes KOTAPIN from traditional media; through active
engagement with 5.0-era digital technology, the app simultaneously improves children's fine
motor skills and stimulates their linguistic intelligence in terms of active and productive
vocabulary.
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This research and development initiative has important theoretical and practical
implications for the field of early childhood education as a result of all these
accomplishments. Theoretically, by applying the ADDIE model to the stages of product
development and validation, this study adds to the body of knowledge on the successful use
of game-based learning techniques. Practically speaking, the KOTAPIN game model, which
has been tested and found to be "Highly Feasible," provides specific suggestions for early
childhood education instructors and institutions to innovate by switching from boring print
media (paper-based learning media) to interactive digital teaching resources. Additionally,
education practitioners can be methodologically assured that the development of digital
learning media products can be measured accurately, objectively, and scientifically in future
field investigations thanks to the standardization of the validation instruments employed in
this study.

CONCLUSION

This study successfully developed the KOTAPIN (Kosakata Pintar) game model as a
learning medium to stimulate the vocabulary skills of 4-5-year-old children through the
application of a modified ADDIE development model namely Analysis, Design, and
Development. The results of the needs analysis indicated that vocabulary learning in the
classroom still requires more interactive media that are tailored to the learning characteristics
of early childhood. Based on these findings, an Android-based game model was developed
that integrates vocabulary material themed “Rumahku” visual illustrations, audio,
animations, and play activities designed to support the vocabulary acquisition process in a
fun way.

The validation results show that the KOTAPIN game model was rated as “highly
suitable,” with a suitability percentage of 90.62%, thereby meeting the criteria for content
appropriateness, media presentation, language, and ease of use. These findings indicate that
the KOTAPIN game model has the potential to be used as an alternative learning medium to
stimulate vocabulary development in early childhood.

The implications of this study suggest that the KOTAPIN game model has the potential
to serve as an alternative digital learning medium that can help teachers create vocabulary
lessons that are more interactive, enjoyable, and tailored to the learning characteristics of
young children. In addition to producing a validated product, this study also contributes to
the development of educational game models that can serve as a reference for the
development of language learning media in Early Childhood Education.

This study is still limited to the product development stage and has not yet tested the
practicality or effectiveness of using the game model in learning activities. Therefore, future
research is recommended to proceed to the Implementation and Evaluation stages to assess
the practicality, user acceptance, and effectiveness of the KOTAPIN game model on the
vocabulary development of young children.
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