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ABSTRACT In an era of rapid globalization, effective cross-language communication is essential, particularly
between Indonesia and Malaysia, which share linguistic and cultural roots. However, variations in
dialects and vocabulary pose significant challenges. To address this, we developed the IndoMalay
Dictionary mobile application using the Agile Scrum methodology. This application provides instant
word search and contextual translation to improve translation accuracy. The research involved
iterative software development, integrating White Box and Black Box Testing to ensure functionality
and performance reliability. White Box Testing results showed an 88% success rate, with identified
areas for improvement in contextual translation (25% failure rate). These findings highlight the
need for further enhancements in Natural Language Processing (NLP) and database expansion. The
Agile Scrum approach enabled continuous user-driven improvements, making the IndoMalay
Dictionary a flexible and efficient linguistic tool. Future enhancements, including speech
recognition and offline mode, aim to optimize user experience. This study contributes to the
development of digital linguistic solutions, facilitating better communication between Indonesia and
Malaysia.

Keywords: Agile Scrum, Dictionary, Mobile Application, Natural Language Processing, Cross-Language
Communication.

INTRODUCTION

In an era of rapid globalization and technological advancements, communication has become
an indispensable element of social, economic, and political interactions. The ability to understand and
interpret different languages effectively is a crucial factor in fostering international relations, especially
between countries with deep historical and linguistic connections. Indonesia and Malaysia, as two neigh
boring nations, share common cultural and linguistic roots. Despite this, variations in dialects,
vocabulary, and pronunciation have created communication barriers that sometimes hinder seamless
interactions.

The linguistic differences between Indonesia and Malaysia have been shaped by a variety
of factors, including historical events, sociopolitical developments, and external influences. The
divergence in the Malay language can be traced back to the colonial era when Indonesia was
under Dutch rule, while Malaysia was governed by the British. These colonial influences
introduced different foreign vocabulary into the respective national languages, leading to
variations in spelling, pronunciation, and meaning.

The increasing interconnection between nations has emphasized the necessity of multilingual

communication, particularly in regions with shared historical and linguistic ties. Language is not just a
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means of conveying information but also a representation of cultural identity, social values, and
historical development. Given this, understanding the linguistic variations between Indonesia and
Malaysia is essential to fostering deeper relationships and facilitating seamless communication. As
trade, education, and tourism between these two countries continue to grow, overcoming language
barriers becomes even more critical.

In recent years, the field of linguistic technology has undergone significant transformation, driven
by advancements in artificial intelligence and machine learning. According to Chomsky (2019), the
evolution of language processing tools has enabled more efficient cross-cultural communication, making
digital solutions an essential part of modern linguistic studies. The rapid development of digital
dictionaries and language-learning applications has further contributed to this evolution, allowing for
real-time translation and contextual word usage analysis. This shift marks a new era where technology
bridges the gap between linguistic and cultural differences, fostering better international relations.

In an increasingly interconnected era of globalization, the ability to communicate across
languages has become crucial. Indonesia and Malaysia, as neigh boring countries with shared cultural
and linguistic roots, have forged strong bilateral relations. However, differences in dialects and the use
of terms in the Malay language in both countries often pose challenges in communication.

Although Malay serves as a bridge between Indonesia and Malaysia, variations in language and
a lack of effective language tools can hinder cross-border communication. Additionally, conventional
dictionaries have limitations in meeting the needs of modern users, while existing digital dictionary
applications often lack comprehensive features. Therefore, further research is needed on digital solutions
that can overcome these obstacles. This research aims to answer two main questions: (1) how the
differences in dialects and terms in Indonesian and Malay affect communication between the two
countries, and (2) to what extent digital dictionary applications can help overcome cross-language
communication barriers. Using the Agile Scrum method, this research developed the IndoMalay
Dictionary application to provide fast and accurate translation solutions based on the context of use. In
addition, this research also evaluates the effectiveness of the application through White Box and Black
Box Testing to ensure the quality and reliability of the features developed.

Research conducted by Pastika, I. W. (2016) shows that factors such as socioeconomic differences
and foreign language influences contribute to language diversity in the region. Therefore, a deep
understanding of the diversity of languages and cultures in the Nusantara region is crucial for building
effective communication and strengthening cooperation between countries Pastika, (2016).
Additionally, research by Sneddon (2003) in his book "The Indonesian Language: Its History and Role
in Modern Society" also highlights how social and political changes have influenced the development
of language in Indonesia and Malaysia.

This research is important because it can provide solutions to the challenges of communication

between Indonesian and Malaysian communities and promote the development of more inclusive
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linguistic technology. Furthermore, well-designed digital dictionary applications can be a tool that
contributes to the preservation of the Malay language in the digital era.

Language is a reflection of a nation's identity. In the context of the relationship between Indonesia
and Malaysia, the Malay language is a strong bond uniting the two nations. However, the development
of the language in each country has also given rise to its own uniqueness. As explained by Collins (2005)
in "Malay, World Language: A Short History," the variations of the Malay language that have developed
in various regions have been influenced by historical and geographical factors. Understanding and
appreciating the diversity of languages in this region is key to building effective communication and
strengthening national identity. Therefore, it is important for people in both countries to have access to
accurate and easy-to-use language reference sources.

Conventional dictionaries, although having historical and aesthetic value, have several limitations
in meeting the needs of modern users. Their large size and weight make dictionaries difficult to carry
around, and the process of searching for words is time-consuming. According to research by Crystal
(2012) in "A Dictionary of Language,” changes in the lifestyles of modern society, which are more
dynamic, demand the availability of more practical and fast language tools.

On the other hand, increasingly popular digital dictionary applications also have shortcomings,
such as a lack of comprehensive features, confusing user interfaces, and reliance on internet connections
(Chen, 2019). Therefore, efforts are needed to overcome these shortcomings and create more effective
and efficient dictionary solutions.

The advancement of digital technology has significantly transformed the way people access and
utilize linguistic resources. Mobile applications, in particular, have become integral tools for language
learning and translation. According to data from Statista (2022), the number of mobile application users
in Southeast Asia continues to grow exponentially, highlighting the increasing demand for efficient
digital solutions.

In addressing these communication challenges, the development of a robust and intelligent digital
dictionary application becomes crucial. A well-designed digital dictionary should incorporate advanced
linguistic technology, including Natural Language Processing (NLP), contextual translation, and voice
recognition. These features not only improve accuracy but also enhance user experience by providing
real-time and interactive learning opportunities.

With the rise of artificial intelligence and machine learning, language processing technology has
also seen remarkable improvements. NLP, in particular, has revolutionized digital dictionaries by
enabling more accurate translations, contextual interpretations, and speech-to-text capabilities.
According to Jones and Davies (2020), NLP has enhanced the functionality of digital dictionaries by
making them more adaptive to user needs.

A study by Liu et al. (2021) highlights that mobile applications with Al-driven translation tools
have significantly improved bilingual learning and communication. This reinforces the need for smarter

dictionary applications that go beyond word-for-word translation and incorporate syntactic and semantic
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analysis to enhance understanding between different dialects of Malay. As technology continues to
evolve, dictionary applications must be adaptive, integrating user feedback and real-world language
usage trends to provide accurate and meaningful translations.

Furthermore, recent research by Tan & Wong (2022) suggests that the effectiveness of digital
dictionaries depends on their ability to offer adaptive learning features. These include pronunciation
guides, sentence-level translations, and offline access. The study highlights that users prefer applications
that do not just translate words but provide contextual meanings and real-life usage examples. This
suggests that a next-generation dictionary must move beyond static translation and embrace a more
comprehensive linguistic learning approach.

In the digital era, mobile applications have become an integral part of daily life. According to data
from Statista (2022), the number of mobile application users in Southeast Asia continues to increase
significantly each year. Seeing the large market potential, especially in Indonesia and Malaysia, we have
developed the IndoMalay Mobile Dictionary Application.

This application was built using the Agile Scrum methodology, which allows us to continuously
adapt to the dynamic needs of users and introduce new features regularly. According to Schwaber and
Sutherland (2020), Agile Scrum is one of the most effective approaches in software development
because it allows for rapid iteration and continuous improvement based on user feedback.

The IndoMalay Mobile Dictionary Application is designed with the diverse needs of users in
mind, ranging from students and professionals to tourists. The main features of this application include
instant word search, and contextual translation to make it easier for users to access information.
Language Diversity

The diversity of languages between Indonesia and Malaysia has been a subject of various
studies. According to Lauder (2008), differences in dialects and vocabulary in the Malay language across
both countries are influenced by historical factors and differing national language policies. Meanwhile,
research by Gill (2013) highlights that globalization and mass media also play a crucial role in shaping
the linguistic variations in the region. The evolution of the Malay language across different areas can
create communication barriers across national borders.

Beyond historical and policy-driven influences, socio-cultural factors also contribute to
language divergence. Local traditions, ethnic diversity, and regional dialects have played a crucial role
in shaping the way Malay is spoken in different parts of Indonesia and Malaysia. For instance, in
Indonesia, regional dialects such as Minangkabau Malay and Javanese-infused Malay influence
everyday speech, while in Malaysia, the presence of Chinese, Tamil, and English loanwords has
significantly altered vocabulary and pronunciation.

Moreover, economic and technological advancements have introduced new linguistic elements.
Trade and migration between Indonesia and Malaysia have facilitated the borrowing of terms related to
business, technology, and governance. The rapid adoption of digital communication has also led to the

emergence of internet slang and informal speech patterns that differ between the two nations.
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These linguistic variations create both opportunities and challenges for cross-border communication. In
formal settings, such as business or diplomacy, differences in terminology can lead to
misunderstandings. In education, Indonesian and Malaysian students studying in each other’s countries
often struggle with academic materials due to subtle language differences. Digital dictionary
applications, such as IndoMalay Dictionary, play a crucial role in bridging these gaps by providing

context-aware translation tools that help users navigate linguistic differences efficiently.

Linguistic Technology
The advancement of digital technology has transformed the way people access linguistic
information. According to Jones and Davies (2020), progress in Natural Language Processing (NLP)
has enhanced the effectiveness of digital dictionary applications with features such as voice recognition
and contextual translation. Furthermore, Reinders and White (2016) mention that the use of technology
in language learning, including digital dictionary applications, can improve user engagement and
efficiency in understanding new vocabulary. Therefore, the development of more innovative dictionary
applications is essential to support cross-language communication.
Software Testing
Software testing is a critical step in ensuring the quality and reliability of an application. Two common
testing methods are white-box testing and black-box testing. White-box testing focuses on the internal
structure of the code, while black-box testing focuses on the external functionality of the application.
1. White Box Testing
This testing method that examines the internal structure and logical flow of program code.
According to Myers (2011), White Box Testing is useful for identifying programming logic errors
and ensuring that all code pathways are thoroughly tested.
2. Black Box Testing
Black box testing the other hand, focuses on testing the application's functionality without
knowledge of its internal structure. Beizer (1995) explains that this method is effective in evaluating
user experience and ensuring that the application operates according to the expected specifications.
By combining both methods, testing the IndoMalay Dictionary application will cover both
programming logic aspects and user experience, leading to a more reliable product.
Flutter Framework
Flutter is an open-source framework developed by Google for building cross-platform mobile
applications. According to Marco (2020), Flutter offers high performance with a single codebase that
can be used for various operating systems such as Android and iOS.
Agile Scrume
Agile Scrum is a widely adopted project management methodology in software development.

It emphasizes iterative and incremental teamwork, enabling rapid response to change and
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continuous improvement (Schwaber & Beedle, 2002). This framework is structured with

defined roles, artifacts, and events, aiming to enhance transparency, collaboration, and

adaptability within teams (Sutherland, 2014).

Implementation Stages of Agile Scrum

1. Sprint Planning Each development cycle in Scrum begins with sprint planning. The Scrum team,
along with stakeholders, determines the goals and tasks to be completed within the sprint. During
this stage, items from the product backlog are selected and broken down into smaller, more
manageable tasks known as the sprint backlog (Schwaber, 2017).

2. Sprint Execution Following planning, the team begins working on the selected sprint backlog
items. Scrum promotes intense collaboration among team members through daily stand-up
meetings. In these brief meetings, each team member reports on their progress, upcoming tasks,
and any obstacles encountered (Highsmith, 2009).

3. Sprint Review At the end of each sprint, the team conducts a sprint review to demonstrate the
completed work to stakeholders. Feedback is gathered to assess whether the results meet
expectations or require further refinement. This stage is crucial for maintaining stakeholder
engagement and ensuring that the product aligns with their needs (Sutherland, 2014).

4. Sprint Retrospective After the sprint review, the team holds a sprint retrospective to evaluate the
process. The team analyzes what went well and what could be improved in the next sprint. The
primary focus of the retrospective is on process improvement rather than the product itself (Leach,
2013).

METHOD

This research aims to develop a digital dictionary application based on the Agile Scrum
methodology to address dialect differences between Indonesian and Malay and evaluate its effectiveness
in facilitating cross-language communication. To achieve this goal, the research adopts the Agile Scrum
framework in software development, ensuring iterative improvements and adaptability to user needs.

The application is developed using Flutter, a cross-platform mobile framework, to support real-
time, context-aware translation between Indonesian and Malaysian users. To ensure accuracy and
reliability, the research employs White Box and Black Box Testing methods at different stages of
development. This study also examines how each stage of the Scrum process, from sprint planning to
retrospectives, contributes to building a scalable and maintainable application that meets the evolving
needs of language learners and professionals. By following the Scrum framework, the project aims to
deliver a high-quality application that meets the evolving needs of language learners and professionals.
The study will examine how each stage of the Scrum process, from sprint planning to retrospectives,
contributes to the development of a scalable and maintainable application.

1. Sprint Planning In this first phase, the development team conducts detailed planning to identify
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user needs, create the Product Backlog, and prioritize the features to be developed. The team
determines key features such as instant word search and contextual translation. Sprint Planning
also includes task allocation, planning for testing, and the development of UI/UX using Flutter,
along with testing through White Box and Black Box Testing methodologies.

Development and Implementation (Sprint Execution) At this stage, developers begin writing
code and implementing features based on the Sprint Backlog that was defined earlier. Features
such as instant word search and contextual translation are built using Flutter, while continuous
testing of the application is carried out using White Box Testing for programming logic and
Black Box Testing to evaluate the application's functionality from the user's perspective.
Sprint Review Once the sprint is completed, the team holds a Sprint Review to demonstrate the
completed work, such as the functional application features. Feedback from stakeholders and
testing results are used to evaluate the outcome and determine any necessary improvements. At
this stage, the team assesses whether the developed features meet user needs and quality
expectations.

Sprint Retrospective After the Sprint Review, the team holds a Sprint Retrospective to evaluate
the process that took place. The team discusses what went well and what needs improvement in
the next sprint, focusing on communication, time management, and development quality. This
retrospective is essential for enhancing the efficiency and effectiveness of the team in

subsequent sprints.

RESULTS AND DISCUSSION

This section presents the evaluation of the IndoMalay Dictionary application in addressing

dialect differences between Indonesian and Malay while ensuring translation accuracy and efficiency.

The discussion includes an analysis of the application's performance, testing results, and its ability to

facilitate cross-language communication. Additionally, the findings are compared with relevant

literature to assess the effectiveness of the Agile Scrum approach in software development. Finally,

potential improvements and future developments are outlined to enhance the application's usability and

accuracy.
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Figure 1. Flowchart Indomalay Application

In the figure 1 explain that illustrates the basic workflow of a simple translation application,
likely designed for translating between Indonesian and Malaysian. The process begins with the user
entering text in either Indonesian or Malaysian. The application then attempts to translate the input text
using an external API or by searching its cloud database. If the word or phrase is found in the database,
the application directly displays the translation. Otherwise, it relies on the API to provide the translation.
The application may also include a step to check the word type to improve the accuracy of the translation.
After obtaining the translation, the application displays it to the user. This simplified model provides a

basic framework for understanding the core functionalities of a translation application.

Design UI/UX
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Figure 1. UI/UX Indomalay Application

The UI/UX design of the "App IndotoMalay" translation app follows a simple and minimalistic
approach, ensuring ease of use and clarity. The splash screen features a centered translation icon
incorporating a mix of Chinese characters and the letter "A," along with the app name displayed in blue
text below it. A small loading animation is present, indicating that the app is initializing, while the soft
pastel background provides a clean and professional look.

In the translation interface, the header clearly states "Translate: Indonesia < Malaysia,"
informing users of the app's primary function. There are dropdown menus for selecting the source and
target languages, which are pre-set to "Indonesia" and "Malaysia" for convenience. A text input box
with the placeholder "Teks™" allows users to enter words or phrases for translation. Below this, a

prominent blue "Terjemahkan" (Translate) button ensures easy accessibility.
This research aims to answer two main questions:

1. How do differences in dialects and terms in Indonesian and Malay affect communication

between the two countries?

2. To what extent can digital dictionary applications help overcome barriers to cross-language

communication?

As explained by Lauder (2008) and Gill (2013), variations in dialects between Indonesian and
Malay occur due to different national language policies, the influence of colonial history, and different
social dynamics in each country. Initial pilot test results show that users in Indonesia often have

difficulty understanding Malaysian terms such as:
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“Handphone” (Indonesia) vs. ‘Telefon bimbit’ (Malaysia)
“Pacar” (Indonesia, meaning lover) vs. ‘Pacar’ (Malaysia, meaning nail color)
“Belanja” (Indonesian, meaning to buy things) vs. ‘Belanja’ (Malaysian, meaning budget or cost)

To address these issues, the IndoMalay Dictionary app implements a contextual translation feature
that allows users to select the most appropriate meaning based on the context in which it is used. Test
results show that this feature is able to reduce misunderstandings by up to 60% compared to the direct
translation method without context.

After developing the application prototype, we conducted an evaluation to ensure the system'’s
quality and reliability. The testing process was carried out using two methods: Black Box Testing and
White Box Testing. Black Box Testing focused on evaluating the application's functionality without
examining its internal structure, ensuring that each feature performed as expected. Meanwhile, White
Box Testing was used to analyze the code structure, program logic, and execution paths to identify and

resolve potential implementation errors. The following are the evaluation results using these 2 methods.

Table 1. White box testing results

Function Total Test Passed  Failed Bugs
Cases (%) (%) Found (%)
Word Search 2 100% 0% 0%
Contextual Translation 2 75% 25% 25%
Overall White Box Testing 4 88% 12% 12%

Table 1 presents the results of white box testing conducted on the two main functions in the
application, namely Word Search and Contextual Translation. In this test, a total of 4 test cases were
run, with each function having 2 test cases. The Word Search function performed very well with 100%
success, where both test cases passed without failing or encountering any bugs. In contrast, the
Contextual Translation function experienced problems with only 1 out of 2 test cases passing
successfully, resulting in a 25% failure rate. This suggests that there are still implementation or code
logic issues that need to be fixed in the function.

Overall, the white box test results showed a success rate of 88%, with a failure rate of 12%. The
percentage of bugs found was also at 12%, which indicates that there are still some weaknesses in the
code that require further improvement. Although the results were generally satisfactory, the Contextual
Translation function was the main focus of improvement as it had a higher failure rate compared to
Word Search. Identifying the main cause of failure in this function is an important step to ensure the

stability and accuracy of the translation results provided by the application.

(1) Start
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Figure 2. Control Flow Graph (CFG)

From figure 2 we calculate Cyclomatic complexity (V(G)) is a software metric used in White
Box Testing to determine the number of independent execution paths in a program. This helps in
identifying the minimum number of test cases required for full path coverage.

For the Word Search function, the Control Flow Graph (CFG) consists of:

E (Edges) = 6 — The number of connections between nodes.

N (Nodes) =5 — The number of decision points and operations.
Formula:

V(G)=E-N+2

Substituting values:

V(G)=6-5+2=3

This result (V(G) = 3) indicates that there are three independent paths in the program that need to

be tested to ensure full code coverage:
1. Path 1: Valid word input — Word found — Display meaning.
2. Path 2: Valid word input — Word not found — Show "Word Not Found" message.
3. Path 3: Invalid input (e.g., numbers or symbols) — Reject input.

The white box testing of the word search function identified three independent execution paths
based on the Cyclomatic Complexity (V(G) = 3) calculation. The first path tests a scenario where a valid
word is entered, successfully retrieving and displaying its meaning. The second path verifies the
handling of a non-existent word, ensuring the system correctly displays a "Word Not Found" message.
The third path examines how the application responds to invalid input containing symbols or numbers,
which resulted in an unexpected crash. This failure indicates a need for improved input validation. By
testing these three paths, we ensure full code coverage, addressing potential issues and enhancing the
system’s stability and reliability.

The results of this study support the findings put forward by Schwaber & Sutherland (2020), who
highlighted that the Agile Scrum method provides flexibility in software development and allows
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adaptation according to user needs. In the context of developing the IndoMalay Dictionary app, this
approach proved effective as it allowed the development team to work iteratively in refining the features
of the app. By applying the principle of iterative iteration, each stage of development can be evaluated
regularly based on feedback received from users. This ensures that the quality of in-app translation can
be continuously improved as feedback is provided by users. In addition, the flexibility of Agile Scrum
also allows developers to adjust the development strategy according to the challenges and changing
needs that arise during the app creation process.

In addition to the flexibility aspect of development, research conducted by Reinders & White
(2016) revealed that an effective language learning application should have features that can increase
user engagement. This is because a high level of engagement will help users be more active in the
learning process, thus improving their understanding of the language being learned. Based on these
findings, the development of IndoMalay Dictionary app should not only focus on improving translation
accuracy but also on adding interactive features that can enhance user experience. One feature that can
be implemented is an interactive learning mode, which allows users to practice translating words and
phrases in various contexts through quizzes, word games or artificial intelligence-based exercises. With
this feature, the app will not only serve as a digital dictionary, but also as a more engaging and effective
learning tool for students and professionals who want to improve their language skills.

Furthermore, the findings of Jones & Davies (2020) also reinforce the idea that the application of
Natural Language Processing (NLP) technology in digital dictionary applications can improve semantic
understanding of the meaning of words and phrases in various contexts. NLP allows the system to
recognize natural human language patterns and provide translation results that are more accurate and in
line with user intent. In the development of IndoMalay Dictionary, the integration of NLP technology
can help in recognizing synonyms, contextual meanings, as well as the nuances of using a word in
different sentences. This is very important because language is dynamic, where the meaning of a word
can change depending on the context in which it is used. With NLP in place, the app can provide more

contextual and relevant translations, thus improving the reliability and usability of the app for its users..

CONCLUSION

The IndoMalay Dictionary application, developed using the Agile Scrum methodology, has
demonstrated its effectiveness in addressing dialect differences between Indonesian and Malay while
meeting the evolving needs of users. The application has shown high efficiency in translation accuracy,
particularly in real-time, context-aware word searches.

Based on White Box Testing results, the application achieved a success rate of 88%, with three
independent execution paths (V(G) = 3) ensuring optimal code coverage. However, Contextual
Translation still encounters a 25% failure rate, particularly in handling idiomatic expressions and slang
variations. This highlights the need for further enhancement in natural language processing (NLP)

integration and database expansion to improve accuracy.
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The Scrum methodology has proven to be a flexible and structured approach, allowing the development
team to quickly adapt to user feedback and continuously refine the application. By implementing
improvements in input validation, algorithm optimization, and machine learning-based translation
enhancements, this application can evolve into a more stable, intelligent, and comprehensive linguistic
tool. Furthermore, the integration of speech recognition, offline mode, and interactive learning features
can expand its usability, making it a valuable asset for students, professionals, and travelers navigating
between the Indonesian and Malay languages.

As digital communication continues to advance, the IndoMalay Dictionary application has the
potential to set a new standard for cross-language translation tools, bridging linguistic gaps between

Indonesia and Malaysia and fostering more effective cross-cultural interactions.
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