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ABSTRACT

Introduction: javanese script is a traditional writing system with a rich history and philosophy, and it is one
of the most endangered forms of cultural heritage. This study aims to determine the effect of understanding
the concept of the Javanese script on the literacy skills of students interested in Android-based learning
media.

Methods: this study uses a mixed-methods approach with quantitative and qualitative analysis stages. A
sample of 286 students was selected using purposive random sampling. Quantitative data were obtained by
administering student questionnaires, while qualitative data were obtained through observation, interviews
and documentation. Quantitative data were analyzed using SEM-PLS. Qualitative data analysis was conducted
using triangulation of data and sources.

Results: the results of the path coefficient calculation show an effect of 0,341, with a t-count of 6,646,
and a p-value of 0,000. Understanding the concept of Javanese script influences interest in Android-based
media. The path coefficient obtained from the calculation was 0,486, with a t-count of 8,250, and a p-value
of 0,000. The results show the influence of children’s literacy skills on interest in Android-based media.
Conclusions: javaScript learning media based on Android can increase interest in and understanding of
the concept of JavaScript. Further research is recommended, with a wider and more diverse sample of
participants from different schools and backgrounds, to make the results more generalizable.

Keywords: Android-Based Learning; Media; English Script; Literacy Skills; Educational Technology; Student
Learning.

RESUMEN

Introduccion: la escritura javanesa es un sistema de escritura tradicional rico en historia y filosofia y uno
de los patrimonios culturales en peligro de extincion. Este estudio tiene como objetivo determinar el efecto
de comprender el concepto de escritura javanesa y las habilidades de alfabetizacion de los estudiantes
interesados en los medios de aprendizaje basados en Android.
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Metodo: este estudio utiliza un método Mixto con etapas de analisis cuantitativo y cualitativo. La muestra fue
de 286 mediante muestreo aleatorio intencional. Los datos cuantitativos se obtuvieron mediante el llenado
de cuestionarios de los estudiantes y los cualitativos mediante observacion, entrevistas y documentacion.
El analisis cuantitativo de los datos se realizo mediante analisis SEM-PLS. El analisis cualitativo de datos se
realiza mediante triangulacion de datos y fuentes.

Resultados: los resultados del calculo del coeficiente de trayectoria muestran el efecto de 0,341, con
t-count 6,646, y p-value 0,000. Existe una influencia de la comprension del concepto de escritura javanesa
en el interés por los medios basados en Android. Coeficiente de trayectoria obtenido a partir del calculo de
0,486 con t-count 8,250, y p-value 0,000. Los resultados obtenidos por la influencia de las habilidades de
alfabetizacion de los nifios en el interés por los medios basados en Android.

Conclusiones: los medios de aprendizaje de Java Script basados en Android pueden aumentar el interés
y la comprension del concepto de Java Script. se recomienda realizar mas investigaciones para realizar
investigaciones con una muestra mas amplia y diversa, tanto del nivel escolar como de los antecedentes de
los estudiantes, de modo que los resultados sean mas generales.

Palabras clave: Aprendizaje Basado en Android; Escritura en Inglés Mediatico; Habilidades de Alfabetizacion;
Tecnologia Educativa; Aprendizaje de los Estudiantes.

INTRODUCTION

In the digital age, learning has undergone significant changes, with technology becoming the main medium for
delivering knowledge, as well as an auxiliary tool. Integrating technology into education creates opportunities
to improve the quality of learning, particularly with regard to the relevance, accessibility and personalisation
of the learning experience."? However, alongside these advances, there are major challenges in preserving
local cultural heritage, including the Javanese Hanacaraka script, which is an important part of the Javanese
people’s cultural identity. Although it is included in the formal curriculum, students’ interest in and ability to
read and write the script has decreased due to conventional, repetitive learning methods that are less engaging
for the digital generation.

Previous studies have shown that students find learning the script boring and difficult because the
approach tends to be rote with minimal interaction.®% Contemporary pedagogical literature emphasises that
technology-based learning, particularly interactive digital media and mobile app-based learning, can improve
student motivation, participation and learning outcomes.®” Gamification,® simulation and approaches based
on automatic feedback have been shown to be effective in learning complex visual-linguistic skills such as
traditional scripts, calligraphy and non-Latin alphabets.®'® Therefore, interactive and gamified mobile learning
is theoretically and empirically justified as an effective pedagogical solution for revitalising Javanese script
learning. ("1

However, a critical review of Java Script applications shows that most focus on technical aspects of software
development rather than pedagogical, theory-based learning design or empirical evaluation of their impact on
students’ literacy skills. These limitations arise from the absence of a user-centred design approach and the
lack of integration of cognitive theories, such as dual coding, constructivist learning and scaffolding. There is
also a lack of experimental research that tests the effectiveness of applications in measurably improving the
ability to read and write Javanese script. Additionally, the evaluation of existing applications is generally more
descriptive, failing to employ quantitative or mixed-methods research designs to assess motivational, cognitive
and performative aspects of learning.

This study addresses these gaps by developing an Android-based Java Script learning application that
integrates interactivity, gamification and cognitive theory-based learning. It also evaluates the application
empirically using a pre-test, post-test, control group design. This study not only focuses on the design process,
but also tests the effectiveness of the application in terms of student motivation, conceptual understanding,
and literacy skills. Thus, this study differs from previous studies in terms of research methodology, media
design, pedagogical approach and evaluation model. (141

The urgency of this study lies in the need to preserve cultural heritage through learning approaches relevant
to the digital generation. As well as contributing to the innovation of Java script learning media, this study
provides added value in the form of an empirical evaluation model that can be replicated by other researchers
and educational institutions wishing to develop technology-based learning media for traditional scripts or
other visual linguistic materials. Gap analysis there is currently no research that simultaneously develops and
evaluates the effectiveness of Android-based Java script learning applications which integrate gamification
design, a cognitive learning theoretical basis and the empirical testing of students’ literacy skills through a
controlled experimental design.
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In line with the identified problems and research gaps, this study aims to develop an interactive, Android-
based Java script learning application that applies gamification elements in accordance with modern
pedagogical principles. Alongside product development, the study will test the application’s effectiveness in
enhancing student motivation and evaluate its impact on understanding, reading and writing Javanese script
using an empirical approach. Furthermore, the study will produce a mobile learning implementation model
that is relevant to the characteristics of the digital generation and contributes to the preservation of regional
languages and scripts through a technology-based educational approach.

METHOD
Research Design

This study employs a mixed-methods approach, combining complementary quantitative and qualitative
analyses to gain a more comprehensive understanding of the effectiveness of Android-based learning media
in improving understanding of Javanese script and literacy, and in fostering student interest.®'”) The study
was designed using a correlational-predictive approach in accordance with the Structural Equation Modelling-
Partial Least Squares (SEM-PLS) analysis, which was used to test the relationships between the variables.
Therefore, while this study is not experimental, it aims to predict the relationship between constructs based
on participants’ responses to using the application.

Participants and sampling

The sample consisted of 286 Year 4 students from public and private elementary schools in Central Java.
The sampling technique used was purposive, not purposive random (an oxymoronic term). This technique was
chosen to ensure balanced representation of public and private schools, as well as balanced representation of
participants’ access to Android-based devices.

Table 1. Characteristics of the study participants

Demographic Variables Categories Frequency Percentage
Age 9-11 years old 286 100 %
Gender Male / Female 177 63 %
Types Of Schools State / Private 103 37 %
Previous experience using Java Script media Yes / No 112 40 %

Research instruments

The main instrument for collecting quantitative data uses a Likert scale questionnaire with a 1-5 response
option. This was developed based on four latent constructs: understanding the concept of Javanese script;
literacy skills; love and attitude towards local culture; and interest in Android-based learning. The instrument
underwent a reliability test and achieved a Cronbach’s alpha value of 0,70 for the entire construct, indicating
a high level of internal consistency. Additionally, construct validity was analysed using Confirmatory Factor
Analysis (CFA), with results showing that all indicators met the loading factor criterion of 0,50 and the Average
Variance Extracted (AVE) criterion of 20,50, thus declaring the construct valid. The complete questionnaire is
included in the appendix as additional research material.

Development of Android-Based Learning Media

This study examined the development of Android-based learning media as an independent variable,
referencing Mayer’s Multimedia Learning Theory and the principle of gamification (rewards, levels, avatars
and points) to enhance student motivation. The application contains Javanese script material, as well as
reading and writing exercises, interactive quizzes and multilevel challenges. Main features include icon-based
navigation, audio and animation-enhanced modules, live feedback and a progress tracker. Cultural elements
such as batik, wayang and gamelan are also incorporated into the interface. The application was developed
using Android Studio (Kotlin) and Figma for interface design. The development process was carried out in stages
through iterative design, with teachers and students involved in the alpha and beta testing stages. Screenshot
documentation is included as an appendix to the study.

Research procedure

The four-week study consisted of three main stages. The first stage was an orientation and pre-assessment
session, during which participants were introduced to the application and completed an initial questionnaire.
The second stage involved the use of learning media, which was carried out three times per week for 30-
45 minutes in a structured manner at school, with additional tasks accessible from home. The final stage
involved post-assessment and the collection of qualitative data through follow-up questionnaires, observations,
interviews and documentation. Qualitative data were analysed using triangulation of sources and methods to
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ensure the validity and consistency of the findings.

Research Ethics

This study received ethical clearance from an authorised institutional ethics committee. Participation was
fully voluntary, and informed consent was obtained from both students and their parents before data collection
began. All research procedures were carried out in accordance with ethical guidelines to ensure confidentiality,
anonymity and the responsible handling of participant data.

RESULTS

Data analysis showed that the five indicators of understanding the concept of Java script have an outer
loading value between 0,848 and 0,893. As all values are above 0,7, the construct is valid. The average value
of 0,760 exceeds 0,5, confirming that the construct of understanding the concept of Javanese script is valid.
For the variables measuring children’s literacy ability, the five indicators have an outer loading value between
0,706 and 0,788; all indicators meet the validity criteria with a loading factor above 0,7. The average value of
0,574 exceeds 0,5, confirming the validity of the construct of children’s literacy ability. Meanwhile, the variable
‘interest in Android-based media’ consists of six indicators with outer loading values ranging from 0,730 to
0,831; all of these values are greater than 0,7, meaning that the construct is valid. The Ave value of 0,731,
which is higher than 0,5, indicates that the construct of interest in Android-based media is valid. The value of
the outer loading on each indicator can be seen in the path diagram below.
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Figure 1. Outer Loading
Source: Research results 2025
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Having gone through the various stages of the previous analysis, the next step is to test the research
hypothesis. This involves looking at the results of the SmartPLS calculations, which produce the path coefficient
value, the t-count and the p-value, which are used as the basis for hypothesis testing. The t-statistic value
is then used to determine whether the relationship between the variables is significant according to the
established criteria.

Table 1. Hypothesis Testing

. Path
Hypothesis Coefficients t-count p-value Results
;rgtljc:;en s literacy skills - > interest in android-based 0,341 6,646 0,000 H1 supported
Understanding the concept of Javanese script - > 0,486 8,250 0,000 H2 supported

interest in android-based media

The calculation of the path coefficient revealed an effect of 0,341, with a t-count of 6,646 and a p-value
of 0,000. As the path coefficient is positive, the direction of influence is directly proportional: the better a
child’s literacy skills, the greater their interest in Android-based media. The t-value of 6,646 is greater than
the critical value of 1,96, and the p-value of 0,000 is less than the significance level of 0,05, meaning that H1 is
supported. The path coefficient obtained from the calculation was 0,486, with a t-count of 8,250 and a p-value
of 0,000. This positive path coefficient indicates that a good understanding of the concept of Javanese script
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increases interest in Android-based media. The t-value of 8,250 is greater than 1,96 and the p-value of 0,000 is
less than 0,05, so H2 is supported. In conclusion, there is a significant effect of understanding the concept of
Javanese script on interest in Android-based media.

Based on interviews with four students, it was found that Javanese script is introduced in the third year of
primary school and taught gradually until the sixth year, with material in the fourth year focusing on clothing.
However, the students claimed that they found it difficult to learn the Javanese script, especially because the
shapes of the letters are considered similar, making them difficult to memorise. This has an impact on their
ability to read Javanese script. The learning strategies used by students are generally limited to memorising the
form of the script and using pepak as a reading guide. They are not directed towards a deeper understanding
of the differences in the form of the script. Learning media are limited to LKS and pepaks, making learning
monotonous and boring. Consequently, some students stated that they disliked learning Javanese script because
they found it difficult.

Additionally, it was found that all students were interested in using mobile phones, primarily for entertainment
purposes such as watching YouTube videos and playing games. However, some students use mobile phones to
help with their homework, searching for information on the internet. This shows that mobile phones can serve
not only as a means of entertainment, but also as a means of learning. When asked about the possibility of
learning Java script using Android-based media, all the students were happy and interested because the media
is similar to the games they often play on their mobile phones.

Interviews with three teachers revealed that students are generally less enthusiastic about learning the Java
language. They tend to prefer Indonesian, which is considered more modern, meaning that Javanese is often
neglected. The conventional teaching method involves providing examples of letters and their use in words
or sentences. This approach encourages students to memorise the shape of the script, but it quickly causes
boredom. The learning media used by teachers are still limited to worksheets, letter cards and posters, with
no interactive digital media.

The interviews with teachers revealed that they believe the ideal learning media would help students to
understand the form of the script and how to write it properly and correctly. They believe that Android-based
media would facilitate the learning process as long as it is designed to be interactive. Teachers suggested that
the media be developed with game features, problem exercises, multilevel activities and cultural elements,
such as wayang figures, to make learning more fun and foster a love of Javanese culture. Overall, the interview
results showed that learning Javanese script still faces obstacles in the form of students finding it difficult to
memorise the script and having low motivation to learn, as well as limitations in the media used. However,
both students and teachers responded positively to the idea of developing Android-based learning media. This
confirms that interactive digital media incorporating game features, exercises and cultural content has great
potential to boost students’ interest in and understanding of Javanese script.

DISCUSSION

This study shows that students’ literacy skills (B = 0,341; p = 0,000) and their conceptual understanding
of Javanese script (B = 0,486; p = 0,000) have a significant positive effect on their interest in using Android-
based learning media. This finding corroborates literature emphasising the role of technology in countering
the waning interest among the younger generation in Javanese script, which is attributed to the unappealing
nature of traditional methods.®120The effectiveness of digital media depends not only on the format, but
also on the pedagogical design that is relevant to children. Game-based media have been proven to improve
early childhood literacy skills by 77 %.@" This aligns with research emphasising the importance of integrating
philosophical principles, active learning and critical thinking in digital educational media.®>2329

The study confirms that Android-based learning media design requires a dual focus: it must be aesthetically
appealing and support cognitive development and critical thinking skills.?>2% Aesthetically pleasing interactive
media can significantly increase student engagement,??® but engagement stems from interaction with the
content. These findings demand a shift from rote methods to interactive learning for educators. The use of
digital media can address student disengagement while catering to different learning styles and academic
outcomes. @30 The findings emphasise that a strong conceptual understanding increases student interest,
enthusiasm and engagement. 13233

This study demonstrates that digital technology is an effective means of preserving intangible cultural
heritage. The effectiveness of Android-based media supports the argument that government agencies and
educational institutions should invest in developing easily accessible, relevant, well-designed digital resources.
This approach can overcome cultural shifts that are making Javanese script and other regional languages
increasingly less used among the younger generation, while ensuring the sustainability of cultural heritage amid
globalisation. 433 The dominance of Indonesian in everyday life has exacerbated the issue of cultural erosion
and the loss of Javanese script use.®” The complexity of characters that resemble one another makes learning
difficult.3% This study provides concrete solutions in the form of Android-based interactive learning media
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utilising familiar platforms, thereby overcoming traditional barriers to learning Javanese script.

The findings of this study align with existing literature confirming the role of digital technology in education
and cultural preservation. Previous research by Ariza“? shows that integrating technology can make cultural
heritage more accessible and appealing, while also bridging the gap between tradition and modernity. This
approach ensures that cultural knowledge can be meaningfully passed on to future generations. In response to
declining interest in local culture, academics emphasise the importance of innovative, fun and student-centred
learning. This study reinforces this idea by providing quantitative evidence that digital media can improve
both students’ conceptual understanding and interest. In line with other studies on educational games and
interactive animations, these results affirm the effectiveness of technology in promoting cultural literacy.

More broadly, combining the study’s findings with existing academic literature suggests a clear direction
for the future: the development of technologically sophisticated yet pedagogically powerful digital devices
capable of overcoming the crisis of cultural indifference. Thus, technology can encourage a new generation
of cultural literacy and ensure the continued relevance of cultural heritage in the digital age. The interviews
revealed significant pedagogical challenges in learning the Javanese script. Students reported that they found
it “difficult” and “unpleasant”, not only due to a lack of interest, but also because of a cognitive mismatch
between the memorisation methods and the complexity of the material. This increases cognitive load and
affects emotions as well as long-term learning outcomes.“" Dependence on pepak and worksheets by both
teachers and students exacerbates low conceptual understanding, while traditional methods fail to provide
adequate cognitive scaffolding.“?

Although the findings of this study suggest that student literacy and conceptual understanding of Javanese
script have a positive and significant effect on interest in using Android-based learning media, further
interpretation is needed to understand the dynamics of these relationships. The results show that conceptual
understanding has a stronger influence than literacy. This indicates that students’ interest is triggered not only
by the basic ability to read or write, but also by a sense of meaningfulness when they understand the context,
cultural value and function of Javanese script as cultural heritage. This aligns with qualitative data indicating
that students view traditional learning as ‘monotonous’ and irrelevant to modern learning experiences.
Conversely, gamification features such as levels, challenges, and rewards can reduce cognitive load and boost
intrinsic motivation. Digital media are not only a means of delivering material, but also a learning experience
that encourages active learning, emotional engagement, and connection to cultural identity.

In addition, the media effects developed in this study are consistent with global trends regarding the
effectiveness of gamification in education when compared to previous studies, but offer a unique perspective
on the preservation of local cultures. The use of interactivity, personalisation and visual cultural elements, such
as batik motifs and puppets, provides a pedagogical differentiation compared to general education applications
that focus solely on technical literacy. However, this interpretation must be considered alongside the limitations
of the research, including the relatively short duration of the intervention and limited variation in schools,
as well as potential response bias due to initial enthusiasm for new technologies. A study design that is not
strictly experimental may limit the generalisability of the results. Therefore, further research involving a more
diverse population and a longitudinal design, as well as comparative evaluation with other learning models, is
recommended.

Teachers support this finding, stating that learning the Javanese language tends to be ‘monotonous’ and still
relies on conventional teaching materials such as worksheets and posters. The absence of interactive media
quickly leads to student boredom, whereas the use of digital media has the potential to reduce boredom by
providing a more engaging learning experience.®*) The teachers expressed a willingness to adopt Android-based
media as a means of motivation and innovation. Students highlighted their preference for mobile technology
and wanted “games”, “levels” and “practice” features.

This desire aligns with the established concept of gamification, which uses elements such as points,
leaderboards, and rewards to enhance motivation and learning outcomes.“#) Gamification provides a safe
space for students to practise without fear of failure, replacing boring rote methods. These findings demand a
deliberate Android-based media design strategy. The developed application should provide interactive exercises
such as tracing, character matching games and filling in the blanks in sentences to help students distinguish
between similar characters. It should also integrate level-based progression according to the stages of learning
Javanese script in elementary school, with rewards in the form of new content and features.

Implementing this new media requires teachers to shift from a passive role to that of an active learning
facilitator. Apps should complement classroom learning, freeing up more time for collaboration and personalised
guidance. Policy barriers, such as the ban on mobile phone use in schools, necessitate alternative implementation
strategies. When implementing applications in schools, it is important to consider infrastructure readiness,
teacher competence, school policy support and the sustainability of use outside the formal learning environment.
A more systematic approach and in-depth advanced research could enable Android-based digital media to
contribute to the revitalisation of Javanese script and foster a generation of learners who are technically
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proficient and culturally literate.

CONCLUSIONS

Android-based learning media has great potential to increase student interest and motivation while
contributing to cultural preservation. Applications designed interactively and according to cultural context
can provide a more meaningful learning experience, supporting an educational process relevant to the needs
of the digital generation. Integrating technology into learning enriches pedagogical strategies and is a key way
of maintaining the sustainability of cultural heritage in the context of globalisation. Further research suggests
that educators should begin to integrate digital media into learning to support interactive processes in the
classroom. Ideally, media developers should design applications that are visually appealing and pay attention
to pedagogical, interactive, and cultural aspects. Educational institutions and policymakers are expected
to provide real support through policies, infrastructure and investment in the development of technology-
based learning media. Further research could expand the use of such applications in the context of regional
languages or other cultural heritage, strengthening the role of technology in cultural preservation and improving
educational quality.
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