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This study examines the effectiveness of the ChatMu application in improving access to information for members of Muhammadiyah, a prominent socio-religious organization. The research employs a mixed-methods approach, combining qualitative and quantitative analyses to evaluate the application’s performance, usability, and user satisfaction. Findings reveal that ChatMu significantly enhances the accessibility and accuracy of Muhammadiyah-related information, highlighting its potential as an innovative tool for addressing community-specific information needs. However, several usability challenges were identified, including navigation inefficiencies and inconsistencies in content delivery. These limitations suggest the need for further refinement to optimize user experience and functionality. Despite these issues, ChatMu demonstrates strong capabilities in providing relevant and reliable information, fostering digital literacy, and supporting information dissemination within the Muhammadiyah community. The study concludes that ChatMu represents a promising application of chatbot technology in empowering communities through improved access to knowledge. Future development efforts should focus on comprehensive usability testing, maintaining information relevance, and incorporating advanced interactive features to enhance engagement. With continuous improvements, ChatMu has the potential to become an effective medium for advancing literacy and knowledge-sharing in the Muhammadiyah community.
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1 Introduction

Members of Muhammadiyah currently face significant challenges in accessing information related to the organization’s activities and issues. Despite being a large organization with an extensive network, limitations in information accessibility remain a major obstacle for many members. One of the primary contributing factors is the insufficient conversion of information into digital formats (Okan, 2021). Most information about Muhammadiyah is still available in conventional forms, such as printed books, magazines, and other physical materials, which are not easily accessible to all members (Fanani et al., 2021). Furthermore, despite the rapid advancements in information technology, a considerable portion of Muhammadiyah-related information remains unavailable in digital formats.

This situation is exacerbated by the disparity in internet access across Indonesia. While urban areas generally enjoy relatively stable and comprehensive internet access, many rural regions suffer from limited or even non-existent internet coverage. This digital divide not only hampers access to digital resources for members in rural areas but also restricts their ability to access conventional materials that often require robust distribution networks (Ariaji et al., 2021; Berardi et al., 2023).

Addressing these challenges necessitates innovative and effective solutions. One promising approach is the introduction of ChatMu, an artificial intelligence (AI)-powered chatbot specifically designed to facilitate access to information about Muhammadiyah. ChatMu is tailored to meet the needs and preferences of its users, with WhatsApp selected as its primary platform due to its widespread use and accessibility.

Previous studies have highlighted the persistent issues in accessing Muhammadiyah-related information. Research by Hariyadi and Noviliza (2021) revealed that many members struggle to access information about Muhammadiyah’s teachings and values, particularly in rural areas with limited internet connectivity. Similarly, Pasaribu and Suyanto (2020) emphasized that the lack of digitization of information remains a significant barrier to improving literacy among Muhammadiyah members. Moreover, Burhani’s (2018) study identified that most Muhammadiyah-related information is still disseminated through conventional formats such as printed books and magazines, which are often less accessible to younger generations who prefer digital platforms.

The choice of WhatsApp as the foundation for ChatMu is strategic, given its pervasive popularity in Indonesia. As one of the most widely used communication platforms in the country, WhatsApp offers an intuitive and user-friendly interface, making it an ideal medium for delivering information services to Muhammadiyah members (Ortiz et al., 2018; Alamer and Al Khateeb, 2023). Additionally, WhatsApp’s compatibility with various devices, including smartphones commonly used by Indonesians, ensures broad accessibility.

The development of ChatMu represents a significant advancement in overcoming the information access challenges faced by Muhammadiyah members, particularly in relation to organizational issues. It also contributes to academic discourse by demonstrating the application of modern technologies to address specific societal needs. Research by Borsci et al. (2022) underscores the pivotal role of technological innovation in enhancing information accessibility, especially for communities with unique needs, such as Muhammadiyah members. In this context, ChatMu not only offers a readily accessible source of information but also fosters an interactive platform for knowledge sharing and experience exchange among members.

A study by Cheng and Jiang (2022) further supports the notion that AI-driven chatbots can significantly enhance efficiency in information dissemination and service delivery. Consequently, the integration of ChatMu with the WhatsApp platform not only addresses the demand for rapid and accurate information access but also exemplifies the potential of technology in religious and cultural contexts.

To provide a comprehensive solution to the issue of information accessibility among Muhammadiyah members, this research also considers the accessibility disparities between urban and rural areas. Zhou et al. (2020) argue that leveraging information and communication technology, such as mobile applications, can bridge the information access gap between urban and rural communities. Thus, ChatMu is envisioned not merely as an information tool but as an inclusive and sustainable technological innovation for the Muhammadiyah community.

Ensuring the success of ChatMu’s implementation requires attention to several critical factors. First, the development of a comprehensive and reliable content database is essential for delivering high-quality and relevant information. The information provided through ChatMu must be accurate, dependable, and aligned with the needs and expectations of its users (Khan and Albatein, 2021). Second, adequate training and support must be provided to members to enable them to utilize ChatMu effectively (Nobre et al., 2020). With proper training, members are expected to adapt quickly to the use of this technology.

In the long term, sustaining ChatMu’s development and operations will necessitate the ongoing commitment and support of various stakeholders, including Muhammadiyah officials, members, technology developers, and AI experts (Gomaa et al., 2023). With strong collaboration from all parties involved, ChatMu has the potential to become an effective solution for improving access to Muhammadiyah-related information and literacy while contributing to the organization’s growth as a progressive and dynamic Islamic movement (Putri et al., 2022).

Based on the considerations outlined above, this study seeks to answer critical questions: whether all Muhammadiyah members can easily and efficiently access information through ChatMu, how accurate and reliable the responses provided by ChatMu are, and whether the information shared by ChatMu is consistently up-to-date.



2 Methodology

This study adopts the ADDIE model as its methodological framework, encompassing the stages of Analysis, Design, Development, Implementation, and Evaluation. The ADDIE model is widely utilized in the development of educational programs and technological solutions, particularly those emphasizing user-centered designs (Syahmani et al., 2021). Below is a detailed explanation of how the ADDIE framework is applied in this research:


2.1 Analysis

The first phase involves conducting an in-depth analysis of the challenges faced by Muhammadiyah members in accessing information related to Muhammadiyah affairs. This includes assessing the current level of Muhammadiyah literacy, identifying key factors influencing information accessibility, and understanding user preferences and needs for information retrieval. To support this analysis, the primary information sources integrated into the ChatMu application are detailed in Table 1. These sources include official Muhammadiyah publications, archival news data, and academic references, ensuring that the application is built on a robust foundation. The analysis also informs the customization of ChatMu’s features to align with user requirements.



TABLE 1 Database ChatMu.
[image: Table1]



2.2 Design

Building on the analysis, the Design phase focuses on conceptualizing a solution tailored to user needs and characteristics (Ma and Zhang, 2021). The design stage encompasses the creation of ChatMu’s functionalities and features. Key activities include developing an intuitive user interface, structuring an efficient database system, and planning effective strategies for delivering content to users. The overall design and architecture of the ChatMu application are visually presented in Figure 1. This phase emphasizes usability and accessibility, ensuring the system meets the expectations of Muhammadiyah members.

[image: Figure 1]

FIGURE 1
 Explains the structure of the application development process and its elements.




2.3 Development

The Development phase involves transforming the conceptual design into a functional application. ChatMu is developed using the Python programming language, with the PyPDF2 library utilized for processing PDF-format database files (Anki and Bustamam, 2021), as outlined in Table 1. Server endpoints are then created to execute the designed functionalities, enabling seamless communication between the application and its backend systems. These endpoints are subsequently integrated into the WhatsApp platform, chosen for its widespread adoption in Indonesia, particularly among Muhammadiyah members (Mendoza et al., 2023). WhatsApp provides a familiar and accessible platform for users, ensuring broad applicability. During this phase, iterative testing and refinement are performed to ensure ChatMu operates effectively and adheres to quality standards. The detailed operational workflow of ChatMu is depicted in Figure 2.

[image: Figure 2]

FIGURE 2
 Explains the system reading flow based on the prompt provided by the user.




2.4 Implementation

Upon completing development, the application enters the Implementation phase. Before its official rollout, ChatMu undergoes rigorous testing using the black-box testing method, which evaluates the system’s external functionalities without examining the internal code structure (Huynh et al., 2019). Black-box testing ensures the accuracy of ChatMu’s responses to user queries, its stability, responsiveness to various inputs, and seamless integration with WhatsApp (Sharma et al., 2021). Based on the results of these tests, necessary adjustments and refinements are made to optimize the application’s performance. After successful testing, ChatMu is introduced to Muhammadiyah members for widespread usage.



2.5 Evaluation

The final stage, Evaluation, assesses the efficacy of ChatMu in enhancing access to information about Muhammadiyah affairs. This phase involves gathering data on user satisfaction, improvements in Muhammadiyah literacy, and the overall impact of ChatMu’s implementation. To evaluate user experience, questionnaires are distributed using the System Usability Scale (SUS) method. SUS is a widely recognized tool for measuring the usability and user experience of applications (Lewis, 2018). Users are asked to rate various aspects of ChatMu, such as its ease of use, functionality, efficiency, and overall satisfaction (Thamilarasan et al., 2023). The results from the SUS evaluation provide insights into the system’s strengths and areas for improvement. These findings guide future enhancements to ChatMu, ensuring its sustainability and alignment with user needs. The evaluation also lays the groundwork for subsequent developments and serves as a reference for the design of similar solutions in the future.

By employing the ADDIE framework, this study ensures a systematic and iterative approach to developing ChatMu, ultimately addressing the information access challenges faced by Muhammadiyah members.




3 Result and discussion

Before implementing the ChatMu application for users, an important step is to conduct blackbox testing to ensure that all features and functions can run smoothly. Blackbox testing is conducted as part of the application development process to validate system performance from the user’s perspective without considering the internal structure or code of the application (Dahito et al., 2023). According to Darla (2021) with blackbox testing, developers can identify and fix potential bugs or issues in the application before it is presented to end users. This is crucial to ensure that the user experience with the ChatMu application is positive and meets expectations. Testing using blackbox testing is illustrated in Table 2.



TABLE 2 ChatMu blackbox test results.
[image: Table2]

Based on the results of blackbox testing conducted on the ChatMu application in Table 2, this application has successfully passed a series of tests with satisfactory results. This aligns with the research by Kirinuki and Tanno (2024) which indicates that large language models like ChatGPT can produce test cases that generally match or slightly exceed test cases created by human participants in terms of test coverage. Key features such as initial greeting recognition, question recognition, and the use of both Indonesian and English languages have performed well and provided outputs as expected. The use of different languages also did not affect the consistency of answers provided by the application, indicating the application’s ability to respond well to user requests in various language contexts. This demonstrates that the ChatMu application has been well-designed and developed to meet the needs and preferences of users in accessing information about Muhammadiyah.

The results of blackbox testing provide confidence that the ChatMu application is ready to be implemented for users with reliable and consistent performance. Other research by Pavlik (2023) also indicates that large language models like ChatGPT have impressive capabilities in various applications, including essay writing and programming, which supports the results of blackbox testing.

The use of the ChatMu application seems quite straightforward; users only need to enter the designated number. From the provided description, the process of using the application appears to be quite simple and intuitive. The first step users take is to greet, such as “Assalamualaikum” or “Hi,” before asking questions. Subsequently, the system provides a welcome response along with instructions for users to ask questions related to Muhammadiyah by inserting the word “Muhammadiyah” in their questions. This step helps the system to provide more accurate and relevant answers to the intended topic. This process is illustrated in Figure 3.

[image: Figure 3]

FIGURE 3
 Explains the processing results of the system’s responses based on the user’s prompt.


Based on Figure 3, it can be concluded that the ChatMu system is capable of responding well and appropriately to initial greetings from users, as expected. The following are the initial response results from the system after users greet.


Assalamualaikum Warahmatullahi Wabarakatuh. Hai, silakan tanyakan apa saja seputar Kemuhamadiyahan kepada kami. (Mohon wajib menambahkan kata Muhammadiyah disetiap pertanyaan agar sistem dapat memproses pertanyaan anda). Anda dapat mengajukan pertanyaan dalam bahasa Indonesia atau bahasa Inggris. \n Hi, please ask us anything about Kemuhammadiyahan. (Please add the word Muhammadiyah to each question so that the system can process your question). You can ask questions in Indonesian or English.
 

In addition to ease of use, the ChatMu application also supports the use of two languages, namely Indonesian and English. Users can ask questions in their preferred language, thereby expanding the usage of this application to various segments of society, including those who may not be fluent in the Indonesian language. As seen in Figure 4, users use two different devices, namely devices with Android and iPhone operating systems, with the aim of comparing the accuracy and consistency of the answers provided by the application.

[image: Figure 4]

FIGURE 4
 ChatMu system response in answering questions from users.


Testing on the first question, users ask questions about an explanation of the history of Muhammadiyah, as seen in Figure 4. Looking at the results presented in Figure 4, on both devices with Android and iPhone operating systems, the questions asked are the same but in different languages. However, the answer results from both devices are the same, indicating the consistency and accuracy of the answers provided by the application, even though the questions are asked in different languages. This demonstrates the ChatMu application’s ability to understand and respond well to user requests, regardless of the language used by the user.

Testing on the second question displays a more substantive nature as it involves a more complex process for the system. In this case, the ChatMu system is challenged to do more than just respond to user requests (Khan et al., 2023). Instead, the system must be able to read, collect, and analyze the information contained in the question to provide accurate and relevant answers (Cooper, 2023). This process involves understanding the context and substance of the questions asked by users, thus requiring a higher level of processing from the system.

Use of the system as illustrated in Figure 5, helps to illustrate the interaction between users and the system, as well as highlighting the complexity of the questions and answers involved (Rahman and Watanobe, 2023). By visualizing this interaction, the importance of the ChatMu system’s ability to accurately understand and respond to user requests can be seen, especially when the questions require substantial analysis to provide satisfactory answers (Halaweh, 2023).

[image: Figure 5]

FIGURE 5
 ChatMu system response in answering questions from users.


Testing on the second question provides a deeper understanding of the system’s performance and capabilities in facing more complex challenges in providing meaningful answers to users. Research by Hoque et al. (2023) shows that large language models like ChatGPT can support complex question-answering scenarios and increase audience engagement. However, other research by Bahak et al. (2023) shows that although ChatGPT demonstrates competence as a generative model, it is less effective in answering questions compared to task-specific models.

From the results presented in Figure 5, it can be concluded that the ChatMu system still demonstrates consistency in providing answers to questions asked by users, regardless of the device or language used. This consistency is reflected in the results showing that there is no significant difference between the answers provided by the system for questions asked by users via iPhone devices using English and Android devices using Indonesian (Kavaz et al., 2023). Previous research conducted by Lew et al. (2018) has also shown that in online chat-based communication, agents typically use pre-composed responses and talk to multiple customers simultaneously to increase efficiency. However, this technique can affect conversational interactivity-contingency dimensions and response latency that can undermine interpersonal assessment, satisfaction, and organizational relationships with customers. This means that the system has been able to provide consistent and relevant answers to the content of the questions asked, without discrimination based on the language or device used by the user. This is in line with future research directions in the field of chatbot, which include user experience and design, frameworks and platforms, chatbots for collaboration, chatbot democratization, as well as ethics and privacy (Følstad et al., 2021).

To reconfirm the performance of the ChatMu system, users attempt to provide more substantive and technical questions. This challenge is intended to test the system’s ability to handle more complex questions and ensure that the system can continue to function well in more challenging situations. By asking deeper questions, users can push the system’s ability to understand the context and substance of the questions asked, as well as its ability to provide relevant and meaningful answers.

Research conducted by Carmichael et al. (2022) has shown that in online chat-based communication, agents typically use pre-composed responses and talk to multiple customers simultaneously to increase efficiency. However, this technique can affect the dimensions of interaction-contingency and response latency that can undermine interpersonal assessment, satisfaction, and organizational relationships with customers. This process also aims to test the boundaries of artificial intelligence implemented in the ChatMu system. The use of tables and Figures, as seen in Figure 6, helps to illustrate the interaction between users and the system in facing more complex questions. By visualizing this interaction, we can see how the ChatMu system responds to user requests in more challenging situations and understand the extent of the system’s ability to address these challenges.

[image: Figure 6]

FIGURE 6
 ChatMu system response in answering questions from users.


Testing on more substantive and technical questions provides a deeper understanding of the performance and capabilities of the ChatMu system, as well as highlighting the potential and limitations of the artificial intelligence applied in this application (Helmiyah et al., 2021). This aligns with future research directions in the field of chatbots, which include user experience and design, frameworks and platforms, chatbots for collaboration, chatbot democratization, as well as ethics and privacy (Septiyanti et al., 2024).

Based on the response results provided by the ChatMu system in Figure 6, it can be concluded that the presented answers remain substantive and relevant to the questions asked by users. Analysis of the interaction between users and the system indicates that answer consistency is maintained regardless of the language or device used by the user. Both the use of iPhone devices with English and Android devices with Indonesian produce uniform responses that align with the substance of the questions asked.

Previous research by de Arriba-Pérez et al. (2023) has also shown that in online chat-based communication, agents typically use pre-composed responses and talk to multiple customers simultaneously to increase efficiency. However, this technique can affect the dimensions of interaction-contingency and response latency that can undermine interpersonal assessment, satisfaction, and organizational relationships with customers (Chen et al., 2021).

This indicates that the ChatMu system is capable of understanding and responding well to various types of questions, languages, and contexts provided. Thus, the conclusion that can be drawn is that the system remains consistent in answering every user question, maintaining high standards of user experience. These results provide strong evidence of the reliability and capability of the ChatMu system in providing consistent and high-quality information services to users.

Consistency and accuracy in providing answers are crucial in building user trust in the application (Jungmann et al., 2019). With ChatMu’s ability to provide consistent and accurate answers, wherever users use the application and in whatever language questions are asked, user satisfaction and trust in the application’s quality will increase (Martin et al., 2020). This also indicates that the use of ChatMu can be a reliable and dependable solution in meeting users’ information needs related to Muhammadiyah.

Regarding content updates, the system is updated regularly to ensure the information remains relevant. However, the frequency of updates depends on the availability of new content and data from Muhammadiyah. The system is designed to incorporate new information as it becomes available, but the timeline for these updates needs to be streamlined for consistency.

After going through the previous testing stages, the next step in evaluating the performance of the ChatMu system is to use the System Usability Scale (SUS) method (Kortum and Bangor, 2013). This method aims to evaluate the usability of the system from the user’s perspective (Vlachogianni and Tselios, 2022). By distributing the SUS questionnaire, users are asked to assess various aspects of system usability, such as ease of use, clarity of instructions, and overall user satisfaction (Cheah et al., 2023). The questions from SUS are illustrated in Table 3, providing a framework for data collection and further analysis regarding ChatMu system usability.



TABLE 3 List of SUS testing method questions.
[image: Table3]

The number of respondents in the testing is 35 respondents, consisting of two types: Muhammadiyah members and the general public who are not from Muhammadiyah. The diversity of these respondents allows for a broader and more representative view of system usability from various user perspectives. By involving both groups, usability evaluation not only considers the needs and preferences of Muhammadiyah members but also takes into account the user experience from outside the Muhammadiyah environment (Liang et al., 2018). The number of respondents in the testing is 35 respondents, consisting of two types: Muhammadiyah members and the general public who are not from Muhammadiyah. The diversity of these respondents allows for a broader and more representative view of system usability from various user perspectives. By involving both groups, usability evaluation not only considers the needs and preferences of Muhammadiyah members but also takes into account the user experience from outside the Muhammadiyah environment. This is important to ensure that the ChatMu system can be accessed and used effectively by various segments of society, not limited to Muhammadiyah members alone. In a study conducted by Yanfi et al. (2020), sability testing was conducted to measure the usability level of web-based applications. The study involved several respondents and measured variables such as Learnability, Efficiency, Memorability, Errors, and Satisfaction.

In interpreting the results of SUS, there are several criteria used, including SUS Score, Grade, and Adjective rating. First, the SUS Score is the result of calculating the average score of all questions in the SUS questionnaire. This score ranges from 0 to 100, where a higher score indicates better system usability according to users (Deshmukh and Chalmeta, 2024). For example, if the system obtains a SUS Score above 80.3, this indicates that most respondents consider the system to have good usability. However, to understand the significance of this score, it is necessary to further examine the grade and Adjective rating.

Second, the grade is a category that determines how well the system performs based on the SUS Score. Usually, the grade is divided into five categories: A, B, C, D, and F. Grade A is usually given for systems with a SUS Score above 80.3, indicating that the system is rated very good by users. Grade B is given for SUS Scores between 68 and 80.3, while grade C is given for SUS Scores of 68. Grade D is given for SUS Scores between 51 and 68, while Grade F is given for SUS Scores below 51.

Third, the Adjective rating is a qualitative description of system usability based on the SUS Score and grade obtained. This Adjective rating provides further insight into how users rate the usability of the system. For example, if the system obtains a SUS Score above 80.3 with grade A, the Adjective rating given may be “Excellent,” indicating that most users are very satisfied with the usability of the system. Based on all the SUS results, they are illustrated in Table 4.



TABLE 4 Scale SUS score.
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To calculate the SUS Score, the steps are as follows:

1. Decrease 1 of the user score for statements with strange numbers (1, 3, 5, 7, 9).

2. Decrease user score from 5 for statings with integer numbers (2, 4, 6, 8, 10).

3. Summate all scores that have been adjusted.

4. Summate all scores that have been adjusted. 4. Multiply the total by 2.5 to get the final SUS Score.

Thus, the formula is:


[image: image]


From the System Usability Scale (SUS) testing method, it was obtained that the ChatMu application scored 79. This score falls within the range of 68–80.3, corresponding to grade B and Adjective Rating “Good.” The results of the SUS testing of the ChatMu application are illustrated in Figure 7.

[image: Figure 7]

FIGURE 7
 Result score of SUS.


The score of 79 indicates that most respondents rated the ChatMu application as a system with good usability. This score is above the threshold of 68, which is often considered as the cutoff point for acceptable usability. It indicates that most users feel that this application is easy to use, intuitive, and meets their needs in accessing information about Muhammadiyah. However, although the score is above average, there is room for improvement for the ChatMu application to achieve a higher score.

With grade B and Adjective Rating “Good,” the ChatMu application is considered to be a fairly good system according to usability standards. Grade B indicates that the application has decent usability quality but still has room for improvement (Vlachogianni and Tselios, 2022). However, the Adjective Rating “Good” depicts that users are generally satisfied with the experience of using this application. It signifies that although there are areas for improvement, the ChatMu application has provided a positive and satisfactory user experience (Derisma, 2020).

Further analysis of these results needs to look at specific aspects that influence the scores and categories given. Factors such as clarity of instructions, intuitiveness of design, response speed, and overall user satisfaction need to be further evaluated to identify areas where the application can be improved (Aljamaan et al., 2024). Additionally, user feedback also needs to be considered so that developers can identify specific issues and make appropriate improvements.

Analysis of the SUS test results for odd and even questions indicates differences in user perceptions of the usability of the ChatMu system. From odd questions, such as Q1, Q3, Q5, Q7, and Q9, relatively high scores were obtained, averaging around 132. This indicates that users tend to agree that the ChatMu system is easy to use and intuitive. The high scores on odd questions indicate that the system excels in presenting information clearly, being responsive to user requests, and providing a satisfying user experience in the initial interaction with the application (Islam et al., 2021). However, it should be noted that the score on question Q5 is slightly lower than the others, indicating that there may be some areas that need further attention in terms of clarity or consistency of information.

From even questions, such as Q2, Q4, Q6, Q8, and Q10, the scores tend to be lower, averaging around 88. This indicates that users have more negative perceptions of certain aspects of the system’s usability (Hidayat et al., 2022). For example, the low scores on questions Q8 and Q10 indicate that users may have difficulty in navigation or finding specific features in the application. Additionally, the low score on question Q4 suggests that there are issues with the clarity of instructions or guidance provided by the system.

Overall, the analysis of SUS scores indicates that the ChatMu system excels in presenting information clearly and being responsive to user requests. However, there are some weaknesses that need to be addressed, especially regarding less intuitive navigation, clarity of instructions, and consistency of information. To improve the usability of the system, further evaluation of areas with low scores and appropriate improvements based on user feedback are necessary (Cheah et al., 2023). Thus, the ChatMu system can be more effective in meeting user needs and expectations, providing a better overall user experience. The results of the SUS testing through odd and even questions are illustrated in Figure 8.

[image: Figure 8]

FIGURE 8
 Result test of SUS.


Referring to the research questions, it indicates that some aspects have been addressed through SUS testing and other evaluations of the ChatMu application. Firstly, regarding the ease and speed of accessing information about Muhammadiyah through ChatMu, the results of the SUS testing show that most users tend to agree that the system is easy to use and responsive to requests (Vlachogianni and Tselios, 2022). However, there are still some weaknesses, especially concerning less intuitive navigation and clarity of instructions. This indicates that while information accessibility may have been fulfilled for most users, there is still room for improvement to make the application more efficient and user-friendly for all Muhammadiyah members.

Secondly, regarding the accuracy of answers provided by ChatMu, SUS testing provides an overview that users are generally satisfied with the answers provided by the system. However, low scores on some even questions suggest that there is still room to improve the accuracy of answers, especially concerning consistency of information and clarity of instructions. Therefore, although most answers provided are proven accurate, further evaluation is needed to ensure that all information presented by ChatMu meets high accuracy standards (Rahmatizadeh et al., 2024).

Thirdly, regarding the availability of up-to-date information, the results of the testing do not directly indicate whether the information provided by ChatMu is up-to-date. However, as part of further evaluation, further investigation into the sources of information used by ChatMu is necessary to ensure that the information presented is always updated and relevant to the latest developments in Muhammadiyah (Afif, 2023).

Despite these improvements, the system has limitations that must be addressed in future development. One notable limitation is the restricted set of features currently offered, which could be expanded to include additional forms of media, such as images, videos, or voice responses. These types of media would enrich the user experience and could be included in future iterations of the system. Additionally, there is a need for larger-scale usability testing to identify other potential areas of improvement. Future work should also explore adding more interactive features, including personalized content recommendations and multilingual support, to further enhance accessibility and engagement.



4 Conclusion

This study has evaluated the effectiveness of the ChatMu application in enhancing information access for Muhammadiyah members. The findings indicate that ChatMu significantly improves the availability and accuracy of information, despite some limitations related to system navigation and consistency. Although the application has proven to be a valuable tool for meeting community-specific information needs, there are areas for further improvement. Future recommendations for the system include enhancing user experience through improved navigation and clear guidance to reduce user confusion. Additionally, incorporating more interactive features, such as multimedia content (e.g., images, videos, and voice), would further enrich the user engagement and expand the system’s capabilities. A more consistent update mechanism should also be implemented to ensure that the information remains current and reliable. Furthermore, larger-scale usability testing should be conducted to gather more comprehensive feedback and refine the system for broader user adoption. The practical implications of this research highlight the potential of chatbot technology in addressing the information needs of specific communities. By using a chatbot, organizations like Muhammadiyah can efficiently disseminate up-to-date information to their members, improving engagement and fostering a more informed community. The study suggests that similar systems could be applied to other community-based organizations, further supporting their information-sharing needs. Future work should focus on enhancing system functionality, scalability, and accessibility, ensuring the platform remains adaptable to evolving user expectations and technological advancements.
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