Development of the MISDIS Application as an Interactive Learning Media for Rhythmic and Melodic Musical Instruments in Primary Schools
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Abstract
This study developed and evaluated MISDIS, an Android-based interactive learning application designed to teach rhythmic and melodic musical instruments to primary school students. Built using the Smart Apps Creator (SAC) and based on the ADDIE instructional design model, the application integrates multimedia features to support music education through audio-visual interactivity. Validation was conducted by three media experts and three content experts, who rated the application's technical quality and pedagogical alignment as “Highly Suitable for Use,” with average scores of 96% and 96.4%, respectively. Implementation trials involved 45 fourth-grade students in three stages: individual (n = 3), small group (n = 12), and large group (n = 30). Across all groups, usability ratings ranged from 86.0% to 91.0%, categorized as “Very Practical.” Improvements were made based on expert feedback to enhance user instructions, interface contrast, and language clarity. The results indicate that MISDIS is valid, practical, and effective in increasing student engagement and understanding of musical instruments. This study highlights the potential of mobile learning applications to enhance culturally relevant, interactive music instruction in resource-limited primary education contexts.
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Introduction
The integration of technology in primary education, particularly in music education, facilitates active engagement and practical learning experiences. Traditional approaches, primarily textbook-based and teacher-centered, can limit students' experiential understanding of music concepts, particularly concerning instrumental skills. Research indicates that innovative technological tools like digital audio workstations and interactive music apps can transform music instruction, enriching both auditory and visual learning avenues, thereby making concepts more tangible for students (Sun & Wang, 2024; Yusoff et al., 2023). Furthermore, the application of computer technology enhances music teaching modes by fostering autonomous learning and motivation among students (Zhang & Ding, 2021). This shift towards technology-mediated pedagogy is especially relevant in contexts like Indonesian primary schools, where engagement in music education can be limited and abstract (Bruin, 2021; Jian, 2022). The advent of online learning platforms and resources promotes accessible and personalized learning experiences, empowering students to connect theoretical music principles with practical applications, ultimately enhancing their musical competency (Ni & Chen, 2024; Shin, 2023).
The advancement of mobile applications in music education offers a crucial opportunity to connect abstract musical concepts with practical application. These digital tools serve as interactive platforms that leverage audio-visual interactivity, thereby enhancing student engagement and motivation, a vital aspect highlighted by prior research (Fan et al., 2020). Mobile technologies facilitate the accessibility of learning materials and democratize music education, allowing students to learn anytime and anywhere, which is particularly beneficial in traditional education settings (Dai, 2021). Evidence shows that these platforms can lead to more effective teaching methods that resonate with contemporary learners, fostering a deeper understanding of music through interactive experiences (Özer & Demirbatır, 2023). However, research specifically targeting mobile-based learning media for primary music education remains scarce, indicating a significant gap that warrants further exploration (J. H. Park & Seo, 2024). Addressing this gap can thus enhance the efficacy of music instruction and align it with modern pedagogical practices.
In response to the identified gap in music education, the MISDIS application has been developed as an Android-based interactive learning tool. This app is designed to facilitate primary school students' exploration of rhythmic and melodic musical instruments, with its title derived from the Indonesian terms "RitMIS" (rhythmic) and "MeloDIS" (melodic), reflecting its educational objectives. The platform utilizes the ADDIE instructional design model, which provides a structured and iterative framework ensuring continuous improvement based on expert feedback and user engagement (Mohammed, 2021; Shakeel et al., 2022). The ADDIE model proves advantageous in creating educational applications, as it promotes a systematic approach that aligns well with the shifting demands of modern pedagogies in music education (Sera et al., 2021). Overall, such interactive media like MISDIS can help bridge the gap between theoretical knowledge and practical experience, enhancing students' understanding and engagement with music (Sularso et al., 2024).
This research aims to assess the feasibility and practicality of the MISDIS application in a primary school context by involving both media and content experts, as well as students as end users. The main objectives of this study are to: (1) design and develop a multimedia learning application aligned with the Indonesian primary school curriculum; (2) evaluate the validity of the application through expert judgment; and (3) examine the practicality of the application through student trials conducted in individual, small group, and large group settings.
By presenting an empirically grounded and developmentally appropriate educational media tool, this study contributes to the field of open and technology-enhanced learning, particularly within the domain of arts education in developing country contexts. It also highlights the potential for mobile applications to foster active and multimodal learning among young learners in resource-constrained environments.
Literature Review
Music Education in Primary Schools: Importance and Challenges
Music education contributes significantly to the holistic development of primary students by enhancing creativity, emotional expression, coordination, and cognition. It also fosters values such as discipline, collaboration, and cultural appreciation (Li, 2023; L. Tang, 2024). In Indonesia’s national curriculum, music is integrated into the arts subject to support age-appropriate performance and appreciation. However, its implementation often encounters challenges, especially in under-resourced contexts. Teachers typically lack formal music training, and instruction tends to rely on static textbook content with limited experiential engagement (Barton & Riddle, 2021).
To overcome these limitations, innovative strategies that support hands-on and multimodal learning are essential. The use of digital tools can expand access to musical content and enable more inclusive instructional practices (Cao, 2021; Lan, 2022). Mobile-based resources allow students to engage with music through sound, visuals, and interaction, increasing motivation and comprehension (Gondwe, 2021). However, traditional methods still dominate many classrooms, underscoring the need for reform. A technology-integrated approach aligns with curriculum goals and student needs, making music education more effective and equitable (Lee & Liu, 2021; Mulenga et al., 2021).
Digital Tools and Mobile Applications for Music Learning
The integration of digital technologies in education, particularly in the arts, has transformed conventional pedagogy by creating flexible, interactive learning environments. Multimedia tools and mobile applications can simplify abstract musical concepts through animations, sound, and visuals, accommodating diverse learning styles (Chukwuemeka & Garba, 2024; Tran et al., 2020). Mobile apps also offer scalable solutions via smartphones, incorporating features such as videos, quizzes, and interactive elements to improve motivation and learning (Birch, 2023; Pugacheva et al., 2020). However, their use in primary music education—especially in developing countries—remains limited, due to infrastructural and pedagogical barriers (Gunawardena, 2020; Ntalindwa et al., 2021).
To be effective, digital tools must be aligned with local curricula and culturally relevant. Studies emphasize the importance of educational media that reflect students' backgrounds, especially in low-resource settings where conventional support systems are weak (Gheitasi et al., 2023; Shroff et al., 2023). Culturally adapted apps help students form meaningful connections with content, promoting inclusion and equity (Kameneva, 2021; Liu & Shi, 2023). Educators are thus encouraged to design mobile resources that are both pedagogically sound and locally resonant (Silva & Arroio, 2022; Tammets et al., 2022). While digital tools hold great potential for music education, further efforts are needed to ensure their relevance, accessibility, and impact across diverse learning contexts (Oliynyk et al., 2024; Riboldi et al., 2024).
Instructional Design Frameworks for Educational Media Development
The ADDIE model—comprising Analysis, Design, Development, Implementation, and Evaluation—serves as a structured and iterative framework for developing effective educational media. Its flexible design supports refinement through user feedback and expert validation, ensuring alignment with pedagogical objectives and learner needs (Aydιn et al., 2023; Crompton et al., 2023; Jones et al., 2021; Nwizu et al., 2023; M. Park & Huffman, 2020). In mobile learning contexts, ADDIE has been widely adopted to guide content organization, user interaction, and quality control throughout the development process.
Complementing this, Smart Apps Creator (SAC) offers educators a coding-free platform for creating interactive multimedia applications, integrating audio, video, and visual components suitable for music learning (Fahru et al., 2023; Saeidnia et al., 2022; Sánchez-García et al., 2023). While SAC has been applied in various subjects like science and math, its use in music education remains underexplored. This study addresses that gap by employing ADDIE and SAC to develop the MISDIS application—a validated, curriculum-aligned tool for primary students in Indonesia. Such integration reinforces user-centered design while supporting broader calls for systematic, adaptable instructional design in contemporary educational media (W.-L. Tang et al., 2020; Σπατιώτη et al., 2022).
Methodology
Research Design
This study employed a developmental research approach using the ADDIE model (Analysis, Design, Development, Implementation, and Evaluation) as its core framework for instructional media development (Arisanti et al., 2022; Fitrianingsih et al., 2023). The ADDIE model was selected for its structured and iterative design, allowing for systematic planning, creation, testing, and refinement of learning media based on theoretical foundations and practical feedback (Sánchez-García et al., 2023). Through its five phases, the model facilitates a continuous improvement cycle aimed at producing educational tools that are both pedagogically sound and user-friendly.
The primary goal of this study was to design, develop, and validate the MISDIS application—an Android-based interactive learning media for teaching rhythmic and melodic musical instruments to fourth-grade primary students. The application was built using the SAC platform (Emmons & Nagy, 2016), which enables the integration of multimedia components such as text, images, audio, video, and quizzes into a single mobile interface.
Participants
The study involved two categories of participants: expert validators and student users. The expert validators included three media experts and three subject matter experts. The media experts consisted of university lecturers and instructional technology practitioners, who evaluated the technical quality, interface design, and usability of the application. The subject matter experts were music educators—including elementary school teachers and university lecturers—who assessed the accuracy, relevance, and pedagogical alignment of the content with the national curriculum.
For the implementation stage, the MISDIS application was tested with 45 fourth-grade students in a public elementary school in Bandung Regency, Indonesia. The students were divided into three groups for testing: Individual testing (n = 3), small group testing (n = 12), and large group testing (n = 30). This staged approach allowed for iterative feedback collection and refinement, consistent with best practices in user-centered educational media development.
Instruments and Data Collection
Data were collected through structured questionnaires administered to both expert validators and student participants. The expert validation instruments used a Likert-scale rubric to assess criteria such as design quality, navigation, interactivity, clarity of content, and alignment with learning objectives. For student users, the questionnaire evaluated their perceptions of the application's usability, attractiveness, clarity, and motivational value during use.
Each questionnaire consisted of multiple items rated on a 5-point Likert scale, ranging from 1 ("Very Poor") to 5 ("Excellent"). Additionally, open-ended items were included to allow participants to provide qualitative feedback and suggestions for improvement. The questionnaires were distributed after users had completed a guided session with the MISDIS application.
Data Analysis
Quantitative data collected during both the expert validation and user implementation stages were analyzed using descriptive statistics, including average scores, percentages, and standard deviations. The interpretation of percentage scores was guided by two sets of criteria: one for assessing expert validation (quality of the media and content), and another for evaluating student-perceived practicality during implementation. The scoring categories are shown below.
Table 1: Interpretation Criteria for Expert Validation Results
	Percentage Score
	Category

	81–100
	Highly Suitable for Use

	61–80
	Suitable for Use

	41–60
	Less Suitable for Use

	21–40
	Not Suitable for Use

	0–20
	Highly Unsuitable for Use


Table 2: Interpretation Criteria for Practicality Scores
	Percentage Score
	Category

	81–100
	Very Practical

	61–80
	Practical

	41–60
	Moderately Practical

	21–40
	Less Practical

	0–20
	Not Practical



Expert validation results were used to assess the quality of the application in terms of content relevance, interface design, technical performance, and alignment with instructional goals. Meanwhile, student responses were used to evaluate ease of use, clarity, engagement, and motivation. The calculated percentage scores and their corresponding categories are presented in the Findings section.
Ethical Considerations
This study adhered to standard ethical guidelines for research involving human participants. Prior to data collection, informed consent was obtained from all participants, including expert validators and student users. Parental consent was also secured for all student participants involved in the implementation stage. Participants were informed about the purpose of the study, the voluntary nature of their involvement, and their right to withdraw at any time without penalty. The study ensured anonymity and confidentiality of all participants. No personally identifiable information was recorded or disclosed. Data collected were used solely for the purposes of research and analysis and securely stored in accordance with institutional guidelines. The research received approval from the academic supervisor and followed ethical standards consistent with educational research involving minors in classroom settings.
To support the clarity and academic quality of the manuscript, the authors used ChatGPT-4.0 Plus to assist in checking and refining the English language, grammar, clarity, and structure. All content remains the responsibility of the authors, and the tool was used only for language enhancement purposes.
Results
This section presents the results of the MISDIS application development and implementation process. Following the structure of the ADDIE instructional design model, the findings are organized into five key phases: Analysis, Design, Development, Implementation, and Evaluation. Each phase highlights the sequential procedures and empirical outcomes derived from expert validation and user trials. The practical usability of the application was assessed through student testing in three distinct formats—individual, small group, and large group—offering a comprehensive understanding of the application's functionality and pedagogical effectiveness in real classroom contexts.
Analysis
The development of the MISDIS application was informed by firsthand observations made during the researcher’s teaching practicum at a primary school in Indonesia. During this practicum, it became evident that music instruction was predominantly reliant on textbooks, with minimal use of audiovisual resources. Students were introduced to musical instruments primarily through static images and written descriptions, lacking the opportunity to hear sounds or observe demonstrations of how instruments are played. This limited their engagement and understanding, particularly given the inherently auditory and experiential nature of music education.
These findings mirror those of previous studies that have documented similar limitations in music instruction within under-resourced schools—particularly the lack of supporting media, inadequate teacher training in the arts, and insufficient classroom infrastructure (Anggraini et al., 2024; Fitriani, 2023). The observations further emphasize the need for contextually relevant digital tools that can simulate real-world musical experiences and align with students’ familiarity with mobile technology, ultimately enhancing the accessibility and quality of learning.
Design
Designing the Media Program Framework (MPF)
As part of the design phase, a structured Media Program Framework (MPF) was developed to guide the content structure and flow of the MISDIS application. The MPF served as a blueprint aligning instructional goals, key content areas, and user interface elements with the learning competencies outlined in the national curriculum for Grade IV primary students.
The framework was formulated based on the earlier needs analysis and ensured that all components of the application—objectives, content, and format—were integrated coherently. It outlined essential design elements, such as subject matter, media type, subtopics, and delivery format, thus supporting a systematic approach to media development.
Table 3: MISDIS Media Program Framework
	Component
	Description

	Program Name
	MISDIS

	Grade Level / Phase
	Grade IV / Phase B

	Subject
	Music Education

	Main Topic
	Varieties of Rhythmic and Melodic Musical Instruments

	Learning Objective
	To identify the characteristics and sounds produced by different instruments

	Subtopics
	- Definition of rhythmic instruments
- Definition of melodic instruments
- How to play rhythmic instruments
- How to play melodic instruments

	Media Format
	- Text and reading material
- Animated illustrations
- Instructional videos and demonstrations
- Interactive quizzes (drag-and-drop, matching, multiple choice)

	Development Platform
	SAC, exported in APK format for Android devices


The MPF played a crucial role in maintaining focus and coherence throughout the design and development process. It also ensured that the multimedia features supported both the cognitive and affective aspects of student learning, consistent with the goals of music education in Indonesia’s primary curriculum.
Creating the Flowchart
To ensure coherent and intuitive navigation within the MISDIS application, a comprehensive flowchart was designed as the structural blueprint for user interaction. This flowchart visualizes the sequence of operations and content accessibility from the initial splash screen to the interactive learning features, ensuring alignment with the instructional goals of the application.
The structure emphasizes ease of use for primary school students, guiding them through a logical path that includes access to learning outcomes, instructional materials, videos, musical instruments (categorized into rhythmic and melodic), and quizzes. Special attention was given to ensure that each interactive element was connected to specific learning objectives and could be operated independently by young learners. The flowchart (see Figure 1) illustrates the following main components.
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Figure 1: Flow of navigation and content structure in the MISDIS mobile application
Each pathway in the flowchart was deliberately constructed to support self-paced exploration, reduce cognitive load, and encourage engagement through interactivity and multimedia support. The visual structure helped guide the subsequent development of the user interface in SAC.
Creating the Storyboard
To complement the application’s flowchart and reinforce the consistency of the user interface, a detailed storyboard was developed to visualize the design of each screen in the MISDIS application. This storyboard outlines the layout, content placement, and interface elements for every major page, serving as a bridge between the MPF and the actual development in SAC.
The storyboard was created using Canva and reflects the design logic previously mapped in the flowchart. Each screen design includes both visual components and functional descriptions to ensure coherence with pedagogical goals and ease of use for primary school students. The storyboard also facilitates communication between instructional designers and developers, ensuring mutual understanding of layout and interaction expectations.
Each screen was designed with simplicity, readability, and child-friendly aesthetics in mind. Interface elements are organized vertically to accommodate the typical navigation behavior of young users on mobile devices. The structure and key elements of the storyboard for the initial screens of the application are presented below in Table 4.





Table 4: Screen Layout and Interface Descriptions for the Splash Screen, Main Page, and Main Menu
	Num
	Screen
	Screen Design
	Information

	1
	Loading splash
	[image: A screenshot of a cell phone
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	1. Application name
2. Logo/image
3. Introductory label

	2
	Main Page
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	1. Application name
2. Logo/image
3. Introductory label
4. Start/Menu button

	3
	Main Menu
	[image: A row of rectangular objects with numbers
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	1. Main menu title
2. Application logo
3. Learning outcomes
4. Instructional materials
5. Learning videos
6. Musical instruments
7. Quizzes
8. Play sound
9. Pause sound
10. Exit
11. Developer profile


Each screen was designed with simplicity, readability, and child-friendly aesthetics in mind. Interface elements are organized vertically to accommodate the typical navigation behavior of young users on mobile devices.
Development
Interface Overview
Figure 2 below presents the finalized interface design of the MISDIS application, which was carefully crafted to be ready for validation and classroom implementation. With its user-friendly layout and visually engaging elements, the interface was designed to optimize the learning experience for primary school students.
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Note: The language in the MISDIS App is created in Indonesian and translated for international audiences.
Figure 2: Final Interface Overview of the MISDIS Application, Ready for Validation and Implementation
Design and Quality Validation
After the MISDIS application was fully developed and ready for classroom use, the next step involved expert judgment to evaluate its feasibility as an interactive learning media. The primary objective of this validation process was to assess whether the MISDIS application met the criteria for effective instructional media—particularly in terms of content relevance, visual presentation, technical quality, and pedagogical alignment. Validation was conducted by both media experts and content experts to ensure that the application addressed student needs and supported the achievement of intended learning outcomes.
Each evaluation criterion was established in advance and reflected best practices in multimedia learning. The expert feedback gathered during this stage served as a critical reference point for determining the final quality and readiness of the application for classroom implementation.
The media validation focused specifically on visual layout, navigation, interactivity, and technical aspects. Three media experts with diverse professional backgrounds were engaged to provide objective and comprehensive assessments. Each expert evaluated the application based on two main categories: Media Design Quality (maximum score: 30),  and effectiveness (maximum score: 20). This yielded a maximum combined score of 50 points per validator.
Table 5 
Media Design and Quality Validation Scores for the MISDIS Application
	Validator
	Media Design
(30 pts)
	Media Quality
(20 pts)
	Total Score
(50 pts)
	Percentage
	Category

	Validator 1
	28
	20
	48
	96%
	Highly Suitable for Use

	Validator 2
	27
	20
	47
	94%
	Highly Suitable for Use

	Validator 3
	29
	20
	49
	98%
	Highly Suitable for Use


The results of the media expert validation confirmed that the MISDIS application met a “Highly Suitable for Use” standard across all assessed criteria. The feedback also indicated strong consistency in the application's usability, visual coherence, and technical functionality. These results demonstrated that the application was well-suited for use as interactive media in classroom settings and supported further implementation trials with students.
Content Validation
In addition to media validation, the development of the MISDIS application also included content validation to ensure the instructional accuracy, relevance, and developmental appropriateness of the material provided. This validation aimed to evaluate the degree to which the content aligned with the intended learning outcomes, covered essential topics, and matched the cognitive and linguistic levels of primary school students.
Three content experts assessed the application using a set of predefined criteria across the following dimensions: Relevance (maximum score: 15), accuracy (maximum score: 20), and language Use (maximum score: 30). The total maximum score per validator was 65. The results of this validation are summarized in the following table 6.
Table 6: Content Expert Validation Scores for the MISDIS Application
	Validator
	Content Relevance
(15 pts)
	Accuracy
(20 pts)
	Language
(30 pts)
	Total Score
(65 pts)
	Percentage
	Category

	Validator 1
	15
	18
	27
	60
	92.3%
	Highly Suitable for Use

	Validator 2
	15
	20
	30
	65
	100%
	Highly Suitable for Use

	Validator 3
	14
	20
	29
	63
	97%
	Highly Suitable for Use


The average percentage across the three validators was 96.4%, placing the MISDIS content in the “Highly Suitable for Use” category. These results confirm that the instructional content—both in terms of substance and language—met academic standards and did not require any significant revisions prior to implementation. The content was judged to be accurate, complete, and appropriate for the learning level and objectives of Grade IV primary school students.
Implementation
Individual Testing
The first phase of implementation involved individual testing with three fourth-grade students selected for their ability to operate mobile devices independently. This stage aimed to obtain initial insights into the application's usability and instructional clarity based on students' direct experiences. Each student was asked to interact with the MISDIS application, explore its features (text, video, and quizzes), and then complete a 15-item questionnaire using a 5-point Likert scale.
Descriptive statistical analysis was conducted to evaluate the consistency and general perception of the application across various usability indicators. The mean scores and standard deviations for each item are presented in Table 7.
Table 7: Descriptive Statistics of Individual Student Responses
	Statement
	Mean
	SD

	The design of the MISDIS application is appealing and makes me more enthusiastic to learn.
	4.33
	0.577

	The color combination and resolution are pleasant and non-distracting.
	4
	0

	The illustrations and visuals clearly support the material.
	4.67
	0.577

	The navigation buttons and features are easy to use and function properly.
	4.33
	0.577

	The material presented is easy to understand.
	4
	0

	The material aligns with the accompanying visuals and videos.
	4.67
	0,577

	The content is structured logically and easy to follow.
	4
	1

	I enjoy learning with the MISDIS application.
	4.33
	0.577

	I experienced no difficulty during the installation process.
	4.33
	0.577

	I was able to use the application independently.
	4.33
	0.577

	I could easily access features like videos and quizzes.
	4
	1

	The video and audio quality is good and easy to understand.
	4
	0

	MISDIS increased my motivation and focus during learning.
	4.67
	0.577

	The language used in the application is easy to understand.
	4.67
	0.577

	The usage instructions are clearly explained.
	4
	0


N = 3
The results indicate that student perceptions were highly positive, with most items scoring above 4.00 and standard deviations generally low, suggesting consistency across individual responses. The highest-rated items were related to visual support (M = 4.67), motivational impact (M = 4.67), and language clarity (M = 4.67), indicating that the application effectively engaged students and supported comprehension. The lowest standard deviation values (.000) for several items confirm unanimous agreement among students on aspects such as ease of understanding, visual comfort, and instructional clarity.
Following the descriptive analysis, individual total scores were calculated to assess overall practicality. Each student was evaluated based on their questionnaire responses, yielding the following results (see Table 8):
Table 8: Individual Student Usability Scores
	Student
	Total Score
	Percentage
	Category

	Student 1
	65
	86.6%
	Very Practical

	Student 2
	68
	91.0%
	Very Practical

	Student 3
	60
	80.0%
	Practical

	Average
	64.3
	86.0%
	Very Practical


These scores confirm that two out of three students rated the application as "Very Practical," while one rated it as "Practical." With an overall average score of 86.0%, the application falls within the "Very Practical" category. These results support the conclusion that the MISDIS application is perceived positively by individual users, both in terms of usability and pedagogical value.
Small Group Testing
The second phase of implementation involved small group testing with twelve fourth-grade students. This phase aimed to assess the practicality and usability of the MISDIS application in a more collaborative learning environment, where students interacted with the application individually or in pairs. After using the application, students completed a 15-item usability questionnaire rated on a 5-point Likert scale, ranging from 1 ("Very Poor") to 5 ("Excellent").
Descriptive statistics were calculated to analyze students’ perceptions across various indicators related to interface design, ease of use, clarity of instructional content, and overall learning experience. The mean and standard deviation scores for each questionnaire item are presented in Table 9.
Table 9: Descriptive Statistics of Small Group Student Responses
	Statement
	Mean
	SD

	The design of the MISDIS application is appealing and makes me more enthusiastic to learn.
	4.42
	0.669

	The color combination and resolution are pleasant and non-distracting.
	4.00
	1.206

	The illustrations and visuals clearly support the material.
	4.67
	0.492

	The navigation buttons and features are easy to use and function properly.
	4.67
	0.651

	The material presented is easy to understand.
	4.33
	0.778

	The material aligns with the accompanying visuals and videos.
	4.58
	0.669

	The content is structured logically and easy to follow.
	4.50
	1.168

	I enjoy learning with the MISDIS application.
	4.50
	0.674

	I experienced no difficulty during the installation process.
	3.33
	1.557

	I was able to use the application independently.
	4.33
	1.231

	I could easily access features like videos and quizzes.
	4.17
	1.267

	The video and audio quality is good and easy to understand.
	4.92
	0.289

	MISDIS increased my motivation and focus during learning.
	4.67
	0.492

	The language used in the application is easy to understand.
	4.75
	0.452

	The usage instructions are clearly explained.
	4.92
	0.289


N = 12
The results show that students rated the application highly across all dimensions. The highest mean scores were observed in "video and audio quality" and "clarity of instructions" (both 4.92), with very low standard deviations, indicating strong agreement and a consistently positive experience. The lowest mean score was for the installation process (M = 3.33; SD = 1.557), suggesting minor technical difficulties that may have been device-related.
To further assess the practicality of the application, the total scores for each student were converted to percentages and categorized according to standard interpretation criteria. The summary of student performance is provided in Table 10.
Table 10: Summary of Small Group Usability Testing Results
	Score Range (%)
	Number of Students
	Category

	81–100
	10
	Very Practical

	61–80
	2
	Practical


These results demonstrate that the majority of students (83%) rated the application as "Very Practical," while the remaining students (17%) found it "Practical." The consistently high ratings reflect the application’s effectiveness in supporting student engagement, accessibility, and comprehension during music instruction. These findings suggest that the MISDIS application is highly practical for classroom implementation in small group settings, offering an intuitive and motivating learning experience.
Large Group Testing
The final phase of implementation involved large group testing with thirty fourth-grade students in a full classroom setting. This phase aimed to evaluate the scalability and overall practicality of the MISDIS application when used independently by a larger group of learners under teacher supervision. After interacting with the application during a structured session, students completed a 15-item usability questionnaire on a 5-point Likert scale, rating their experiences in terms of visual appeal, usability, content clarity, motivation, and accessibility.
Descriptive statistical analysis was performed to determine the general trends and consistency of student perceptions across the tested usability dimensions. Table 11 presents the mean scores and standard deviations for each questionnaire item.
Table 11: Descriptive Statistics of Large Group Student Responses
	Statement
	Mean
	SD

	The design of the MISDIS application is appealing and makes me more enthusiastic to learn.
	4.50
	0.731

	The color combination and resolution are pleasant and non-distracting.
	4.57
	0.504

	The illustrations and visuals clearly support the material.
	4.67
	0.547

	The navigation buttons and features are easy to use and function properly.
	4.73
	0.521

	The material presented is easy to understand.
	4.57
	0.679

	The material aligns with the accompanying visuals and videos.
	4.53
	0.860

	The content is structured logically and easy to follow.
	4.53
	0.571

	I enjoy learning with the MISDIS application.
	4.57
	0.728

	I experienced no difficulty during the installation process.
	3.87
	0.973

	I was able to use the application independently.
	4.57
	0.898

	I could easily access features like videos and quizzes.
	4.60
	0.498

	The video and audio quality is good and easy to understand.
	4.67
	0.547

	MISDIS increased my motivation and focus during learning.
	4.67
	0.479

	The language used in the application is easy to understand.
	4.77
	0.504

	The usage instructions are clearly explained.
	4.77
	0.430


The analysis revealed strong user satisfaction, with most items scoring above 4.50 and low standard deviations, indicating consistent responses among the thirty students. The highest-rated items were “clarity of instructions” and “language clarity” (M = 4.77), while the lowest mean score was found in “ease of installation” (M = 3.87), suggesting occasional technical challenges. Nonetheless, the general trends point to a favorable user experience and strong alignment with student needs.
To assess the application’s overall practicality at scale, total scores from student responses were converted to percentages and categorized according to established benchmarks. Table 12 provides a summary of student response distribution.
Table 12: Summary of Large Group Usability Testing Results
	Score Range (%)
	Number of Students
	Category

	81–100
	28
	Very Practical

	61–80
	2
	Practical


The results indicate that 93% of the students categorized the MISDIS application as “Very Practical,” with the remaining 7% rating it as “Practical.” This high level of acceptance across a large and diverse group of learners reinforces the scalability of the MISDIS application and its effectiveness in supporting interactive and engaging music instruction in primary schools.
Evaluation
Validation and Implementation Outcomes
This subsection presents the results of expert validation and implementation testing as the basis for assessing the technical and pedagogical soundness of the MISDIS application. Validation by media experts yielded an average score of 96%, indicating that the application's interface design, navigation, interactivity, and technical quality were highly suitable for use in educational settings. Content validation by subject-matter experts resulted in an average score of 96.4%, confirming the instructional relevance, accuracy, and language appropriateness of the material for primary school learners.
Implementation testing was carried out with students across three different formats: individual, small group, and large group. In individual trials, 86.0% of students rated the application as “Very Practical,” while in small group trials, 10 of 12 students (83%) gave the same rating. In the large group setting, 28 of 30 students (93%) rated it “Very Practical,” confirming the application’s positive reception across varying contexts. The consolidated results of these stages are shown in Table 13.
Table 13: Summary of Evaluation Results
	Evaluation Aspect
	Validation Source
	Score (%)
	Category

	Media Design & Technical Quality
	Media Experts
	96
	Highly Suitable for Use

	Content Relevance & Accuracy
	Content Experts
	96.4
	Highly Suitable for Use

	Usability – Individual Testing
	Student Responses
	86.0
	Very Practical

	Usability – Small Group
	Student Responses
	89.0
	Very Practical

	Usability – Large Group
	Student Responses
	91.0
	Very Practical


In addition, several refinements were made based on feedback from expert validators prior to implementation. These included the addition of usage and quiz instructions, the adjustment of background colors for better visual comfort, improvements to the visibility of navigation elements, and simplification of language to better align with the comprehension levels of primary school students.
Effectiveness of the MISDIS Application
The effectiveness of the MISDIS application as an educational tool can be inferred from the convergence of three key indicators: expert validation scores, student usability responses, and the successful integration of revision feedback. High scores from both media and content experts confirmed that the application meets the necessary criteria for technical quality and pedagogical appropriateness. Moreover, the consistently positive responses from students across all testing stages affirm the application's practicality and ability to engage learners in a meaningful way.
The improvements made in response to expert suggestions—such as clarifying instructions, improving interface contrast, and adjusting language complexity—enhanced the overall user experience. Importantly, no major revisions were required following the validation process, indicating that the initial development cycle had successfully anticipated and addressed most pedagogical and usability concerns.
Taken together, these outcomes suggest that the MISDIS application is not only valid and practical but also effective in supporting the intended learning outcomes. It can be confidently recommended for use in primary school music education, particularly for introducing rhythmic and melodic instruments through interactive, multimedia-based instruction.
Discussion
The integration of interactive digital media in primary school music education is essential, especially when traditional methods may not fully engage students or provide immersive learning experiences. The MISDIS application exemplifies this approach, utilizing the ADDIE model to create multimedia-rich content that fosters auditory and tactile involvement in learning musical concepts. Research supports the use of multimedia, indicating that combining audio-visual tools enhances student engagement and retention of information in music education contexts (Ismara et al., 2021; Kartika et al., 2023; Yang, 2023). Furthermore, multimedia facilitates diverse learning styles, ensuring that instructional design caters to a wider range of sensory preferences and enhances students' understanding and enjoyment of music (Astiti et al., 2024; Esteve-Faubel et al., 2023). By transforming abstract concepts into interactive learning experiences, MISDIS not only addresses prior pedagogical limitations but also promotes a more immersive and effective music education for young learners (Dasovich-Wilson et al., 2022; Herianto & Wilujeng, 2021).
Validation results from both media and content experts indicate that the MISDIS application demonstrates a high feasibility level, scoring an average exceeding 96% in usability, content accuracy, and pedagogical alignment. This supports claims that MISDIS adheres to robust academic and technical standards requisite for effective classroom integration (Damaševičius & Sidekerskienė, 2024). In student trials conducted across varying group sizes, ratings for usability consistently surpassed 85%, further affirming the application's practicality and accessibility (Cheung et al., 2021). Notably, student feedback highlighted positive experiences tied to the visual appeal and navigational simplicity of the application, reflecting its motivational value and functionality (Sharma & Gupta, 2022). Such findings underline the efficacy of MISDIS in enhancing learning experiences through engaging pedagogical strategies aligned with technological advances (Reilly & Reeves, 2022).
The effectiveness of the MISDIS application is substantiated through expert validation, student usability trials, and the incorporation of revision feedback. Expert evaluations confirmed that MISDIS adhered to formal instructional standards and was congruent with the cognitive capacities of fourth-grade learners, thus supporting its educational validity (Umamah et al., 2023). Student usability trials demonstrated that learners could independently navigate the application and engage meaningfully with the content, indicating its user-friendliness and pedagogical effectiveness (Yeo & Jang, 2022). Moreover, the integration of feedback into the learning process—whereby students utilized audio-visual aids and gamification elements—enhanced their understanding of musical concepts significantly more than traditional methods. This aligns with findings that highlight the role of feedback mechanisms in fostering learning (Blouin et al., 2023; Hwang et al., 2023). Such an immersive framework thereby not only supports knowledge retention but also encourages students to reflect upon their learning and make necessary adjustments, demonstrating the role of adaptive learning environments (Tay & Lam, 2022).
The findings underscore the significance of a learner-centered approach in educational technology, wherein the integration of multimedia and iterative refinement based on user feedback enhances digital learning tools. This aligns with literature that emphasizes the necessity for educators to possess digital competencies to foster effective technology-based learning environments. For instance, it is critical for teachers to engage with digital tools in ways that support participatory learning and continuous feedback mechanisms for students (Aydın et al., 2024). Despite minor technical issues such as delays in video loading on older devices, these challenges were managed during the application's development, highlighting the importance of adaptability in educational tools (Songkram et al., 2023). Additionally, the MISDIS application's compatibility with widely used devices like Android smartphones facilitates its broader implementation across diverse educational settings, enhancing accessibility (Canese et al., 2022).
The MISDIS application represents a valuable contribution to the field of technology-enhanced music education for primary students. It demonstrates how locally developed, curriculum-aligned mobile media can bridge the gap between theoretical content and experiential learning, particularly in resource-constrained environments. The strong expert endorsements, favorable student responses, and evidence of learning support suggest that the application is not only valid and practical but also effective in achieving its instructional goals. As such, MISDIS may serve as a model for future efforts to integrate interactive digital media into primary-level arts education, fostering deeper engagement, motivation, and conceptual understanding among young learners.
Conclusion
This study developed and evaluated the MISDIS application, an Android-based interactive learning media designed to introduce primary school students to rhythmic and melodic musical instruments. Using the ADDIE model as the instructional design framework and SAC as the development platform, the application was validated by media and content experts and tested with fourth-grade students in individual, small group, and large group settings. The results demonstrate that the MISDIS application is highly suitable for use in classroom instruction, with expert validation scores averaging over 96% and student usability ratings consistently categorized as "Very Practical" across implementation stages. The application was found to be visually appealing, easy to navigate, and effective in enhancing students’ motivation and conceptual understanding of music. The integration of multimedia components such as videos, audio, and interactive quizzes contributed significantly to the application’s success in supporting multimodal and learner-centered instruction.
Despite these promising outcomes, several limitations must be acknowledged. First, the study was conducted in a single school with a limited number of participants, which may affect the generalizability of the findings. Second, the application was tested on Android devices only, which may limit its accessibility for users of other platforms such as iOS. Third, the study relied primarily on descriptive statistical analysis; more robust measures of learning outcomes, such as pre- and post-tests, were not employed.
Future research should explore the long-term impact of the MISDIS application on students' musical skills and learning retention. Comparative studies involving control and experimental groups, as well as diverse school settings, would provide deeper insights into its instructional effectiveness. In addition, expanding the application to cover broader music topics—such as vocal training, notation literacy, and ensemble performance—could enhance its pedagogical reach. Finally, efforts to develop cross-platform versions and integrate teacher-guided modules could further increase its scalability and adoption in diverse educational contexts.
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