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Abstract. For artificial intelligence (AI) to work well in education, it needs high-

quality datasets that accurately reflect how people interact in the classroom. This 

study describes a community service project at SDN 129 Rancasawo Bandung 

that aims to create a high-quality conversational dataset between teachers and 

students to help create age-appropriate educational AI. By systematically 

recording classroom conversations with professional audio equipment 

(Saramonic), we hope to improve digital literacy and make useful tools for AI 

development. The compilation of data captures authentic dialogues between 

educators and learners, which can be utilized to develop artificial intelligence 

frameworks aimed at facilitating the educational experiences of elementary 

school pupils in a manner that aligns with their individual learning preferences. 

Our work connects digital literacy programs with the technical development of 

long-lasting educational AI, making them two goals that are related to each other. 

Keywords: Digital Literacy, Educational AI, Dataset Development, Innovation 

for the Future, Classroom Interaction. 

1 Introduction 

1.1 Background 

Even though AI is becoming more a common in educational tools, making AI that really 

helps young students is still a big problem. The main problem is that there aren't enough 

good datasets [1]. Digital literacy, which means being able to use, understand, and make 

digital content well, is now a must-have skill in modern education [2]. The research 

team contends that the improvement of digital literacy and the development of AI 

datasets should not be considered distinct endeavors. Instead, putting them together 

makes for a strong, new way to improve education. 

Indonesian elementary schools are facing a growing disconnect, while educational 

technology is advancing rapidly, the localized datasets needed to train effective AI are 

critically lacking [3]. This shortage directly undermines the performance of AI 

educational tools, as they often fail to grasp the local languages, culturally specific 

teaching methods, and the actual learning patterns of Indonesian students [4], [5]. 
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1.2 Problem Statement 

The predominant reliance on Western datasets for educational AI tools creates several 
critical problems in the Indonesian context. First, these systems fail to capture the am-
bience of Indonesian language as it is spoken in the classroom, including local dialects 
and colloquial language. Second, they lack a fundamental understanding of the unique 
pedagogical approaches and styles of interaction between local teachers and students. 
This results in significant shortage of AI models trained on authentic elementary school 
conversations, a problem exacerbated by the minimal involvement of local communi-
ties in the data collection process itself. 

1.3 Research Objectives 

To address these challenges, the research has four main objectives. First, the project 
aims to develop a high-quality conversational dataset by systematically capturing 
teacher-student interactions at SDN 129 Rancasawo Bandung. Simultaneously, the pro-
ject seeks to improve digital literacy among participating teachers and students through 
a participatory data collection model. These efforts collectively will create foundational 
resources for developing age-appropriate AI systems that support personalized learn-
ing. Finally, the research aims to establish best practices for ethical and effective dataset 
development in educational settings in Indonesia. 

2 Literature Review 

2.1 Digital Literacy in Education 

The modern understanding of digital literation got evolved far beyond basic computer 
skills, now encompassing the crucial abilities to critically evaluate digital information 
and apply technology ethically [6]. Within the elementary education, these competen-
cies serve as the cornerstone for 21st-century learning. Consequently, recent studies 
argue against teaching these skills in isolation, advocating instead for their direct inte-
gration into meaningful, hands-on technology use in the classroom.[6], [7]. 

2.2 AI in Educational Settings 

Artificial intelligence (AI) in education to personalize learning, provide instant feed-
back, and reduce teachers administrative loads remains largely aspirational without its 
essential fuel in high-quality, representative training data [8]. This data challenge be-
comes even more acute when designing systems for young learners. For AI itself to be 
genuinely age appropriate, it cannot simply process information, it must be built upon 
data that captures the nuanced developmental stages, cognitive abilities, and emotional 
maturity unique to children [9]. 
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2.3 Dataset Quality and Ethics 

The creation of high-quality educational datasets presents a complex challenge that ex-
tends beyond technical metrics. It demands careful attention to factors like audio clar-
ity, the diversity of interactions captured, and thorough contextual annotation. How-
ever, in a classroom setting, these technical goals must be carefully balanced against 
the non-negotiable ethical duty to protect student privacy and ensure a transparent in-
formed consent process [10]. 

2.4 Technopreneurship and the Strategic Value of Local Datasets in EdTech 

become a primary engine of innovation within the education sector, giving rise to Ed-
ucational Technology (EdTech) industry. However, the efficacy of EdTech solutions 
often hinges on their adaptation to local contexts. As identified in this study's Problem 
Statement , the reliance on Western datasets creates a significant "market gap" in Indo-
nesia. 

This gap is not merely an academic problem but also a distinct business opportunity 
for local entrepreneurs. In AI-driven business models, a high-quality, proprietary da-
taset is a core strategic asset. A dataset that successfully captures deep local nuances 
such as the code-switching between Bahasa Indonesia and regional dialects , along with 
culturally specific pedagogical styles becomes a competitive advantage that is difficult 
to replicate. This enables the development of superior AI educational products that are 
genuinely tailored to the domestic market, a void that global competitors cannot easily 
fill. 

3 Methodology 

3.1 Research Setting 

This research was done at SDN 129 Rancasawo, Bandung, a public elementary school 
serving a diverse student population. The school was chosen as the research site for 
several key reasons. At first, school administration shows a much strong desire to par-
ticipate in educational progress and innovation. Second, the classroom environment and 
area are representative of public schools in Indonesia in general, making the findings 
potentially more generalizable. Furthermore, there was a clear commitment from teach-
ers to engage in digital literacy development, which was crucial to the participatory 
nature of this research. The last one, the school's comprehensive representation of grade 
levels (Grades 1-6) provided an ideal opportunity to capture differences in communi-
cation development across elementary school levels. 

Table 1. Demographic characteristics of SDN 129 Rancasawo Bandung 

Characteristic Description 
Total Student Approximately 12 students 
Grade Levels Covered 6 (Grade 1 through Grade 6) 
Average Class Size 2 students per class 
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Teacher Participants 6 teachers (1 per grade level) 
Location Rancasawo, Bandung, West Java 
School Type Public Elementary School 
Socioeconomic Context Mixed (predominantly middle-income) 

3.2 Data Collection Process 

To ensure a high-quality audio, the research team utilized professional Saramonic re-
cording equipment. The technical setup is designed for comprehensive classroom re-
cording, incorporating two directional microphones to clearly capture the voices of both 
teachers and students. Audio is recorded using a digital recorder with noise-canceling 
capabilities, and the entire process is protected by a backup recording system or cloud 
drive to prevent data loss. 

Data collection followed a structured three phases of protocol to ensure data quality 
and ethical compliance. The pre recording stage begins with obtaining and discussing 
about the administrative permission and approval from school, teachers, and parents. 
This was followed by an orientation session to explain the project's purpose and pro-
cess, and finally, setting up the equipment in a non disruptive position to minimize 
disruption. During the recording phase, our team captured natural classroom interac-
tions across various subjects and grade levels, documenting diverse teaching scenarios 
such as lectures and group work, while maintaining detailed metadata logs. After the 
recording process, involved securing the data with encryption, conducting an initial 
audio quality assessment, and preparing the files to be ready for transcription. 

3.3 Digital Literacy Enhancement Component 

In conjunction with the data collection process, the research team conducted workshops 
focused on digital literacy for the educators involved in the study. The subsequent ses-
sions were meticulously designed to encompass several pivotal themes, such as com-
prehending artificial intelligence and its applicability in enhancing educational out-
comes for a greater number of students, deliberations on the ethical ramifications asso-
ciated with educational technology, foundational principles of data literacy and privacy 
consciousness, as well as the cultivation of practical competencies in utilizing a diverse 
array of educational technology tools. In a distinct engagement, students were ac-
quainted with age-appropriate interpretations of the mechanisms by which technology 
derives insights from data and the significance of their proactive involvement in the 
development of superior educational instruments. 

3.4 Data Analysis Framework 

Upon acquisition, the audio data is subjected to processing through a carefully designed 
analytical framework that includes multiple essential stages of processing. The opera-
tion starts with audio preprocessing, which integrates the application of noise reduction 
methods, segmentation, and quality filtration to suitably arrange the unrefined audio 
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recordings. Subsequently, the data is subjected to transcription, wherein the spoken lan-
guage is systematically converted into written text, with particular emphasis placed on 
the diverse variants of the Indonesian language. The produced text is consequently di-
rected towards annotation, a detailed protocol that involves the exact labeling of 
speaker roles, forms of interaction, and specific educational environments. The last 
stage features an exacting quality assurance analysis aimed at corroborating the relia-
bility of the transcriptions and the clarity of the annotations, consequently ensuring that 
the final dataset is valid for research purposes. 

4 Preliminary Results 

4.1 Dataset Characteristics 

Initial data collection has yielded 6 video recordings representing all elementary grade 
levels (Grade 1-6) at SDN 129 Rancasawo Bandung. Table 2 presents the comprehen-
sive breakdown of the collected dataset. 

Table 2. Dataset composition from classroom recordings at SDN 129 Rancasawo Bandung 

Grade Level Duration 
(minutes) 

Subject Recording Date Audio Quality 

Grade 1 5.43 Indonesian 28th May 2025 High 
Grade 2 4.45 Indonesian 28th May 2025 Medium 
Grade 3 3.50 IPAS 28th May 2025 High 
Grade 4 4.32 PPKN 28th May 2025 High 
Grade 5 5.04 IPAS 28th May 2025 High 
Grade 6 5.34 IPAS 28th May 2025 High 
Total 29.46 - - - 

The dataset demonstrates comprehensive coverage across all elementary grade lev-
els, enabling analysis of age-specific communication patterns and pedagogical ap-
proaches. Each recording captures authentic teacher-student interactions using profes-
sional Saramonic audio equipment, ensuring high-quality data suitable for AI model 
training. The initial data collection resulted in a total of 29.46 minutes of authentic 
classroom dialogue, distributed across all six elementary grade levels. 

4.2 Recording Session Overview 

The data collection endeavor effectively documented genuine classroom interactions 
across all six elementary grade levels at SDN 129 Rancasawo Bandung. All recording 
sessions transpired during standard instructional hours to guarantee that the interactions 
captured accurately depict unaltered classroom dynamics devoid of artificial interven-
tions. 

In order to promote consistency throughout all instructional sessions, a uniform 
method of documentation was adopted. A comprehensive lesson was meticulously doc-
umented for each educational grade, encompassing grades 1 through 6, and the sessions 
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were conducted with minimal disruption to conventional pedagogical practices. Fur-
thermore, the Saramonic audio equipment was judiciously positioned to proficiently 
capture the vocalizations of both educators and students, while teachers were prompted 
to execute their lessons in a manner congruent with their established methodologies to 
preserve the authenticity of the educational interactions. 

This methodological framework guarantees that the dataset authentically reflects In-
donesian elementary classroom environments, encapsulating genuine pedagogical 
strategies and student-teacher interactions that are crucial for the development of con-
textually relevant AI systems. 

4.3 Initial Observations from Recordings 

A preliminary review of the recorded materials reveals several key characteristics val-
uable for AI development, particularly in language use patterns and classroom interac-
tion types. Linguistically, we observed frequent and natural code-switching between 
Bahasa Indonesia and the regional dialect, alongside age-appropriate vocabulary and 
varied sentence structures. The dataset also successfully captured a rich diversity of 
interaction types, including direct instruction, question-and-answer exchanges, active 
student participation, classroom management dialogue, and teacher feedback. 

4.4 Technical Quality Assessment 

To ensure the dataset has adequate quality for training AI models, a technical quality 
assessment was performed. The primary focus of this assessment was on the transcrib-
able clarity of the audio and the overall data integrity. The use of professional recording 
equipment (Saramonic Blink 500 B2) served as the primary foundation for achieving 
the targeted quality standards. 

The technical specifications of the recording process and the results of the qualitative 
assessment of the collected data are summarized in the table below. 

Table 3. Technical quality assessment of the recorded dataset 

Technical Parameter Specification / Assessment 
Recording Equipment Saramonic Blink 500 B2 Wireless Microphone System 
Audio File Format WAV  
Audio Settings 48kHz, 24-bit  
Microphone Configuration Dual-channel system: 1 transmitter for the teacher, 1 trans-

mitter for the student area 
Qualitative Audio Assessment Speech (between teacher and students) is clear and dis-

tinctly audible 
Background Noise Level Low and non-intrusive to the main dialogue  
Data Integrity No data loss or file corruption detected 

The combination of a lossless audio format (WAV) and high auditory clarity ensures 
that this dataset is highly adequate for an accurate transcription process. Accurate tran-
scription is a fundamental step before the data can be effectively used to train speech 



   

 

150             R. Cangniago and V. C. Mawardi

recognition and NLP models. Therefore, this technical quality validates the dataset's 
suitability for the purpose of developing educational AI within the Indonesian context. 

During the data acquisition process, the project team successfully identified and ad-
dressed several practical challenges to maintain quality. To mitigate background noise, 
microphones were strategically placed near the primary sound sources, and the class-
room was conditioned to minimize external disturbances. Regarding student privacy 
concerns, a comprehensive informed consent procedure was implemented prior to re-
cording, with a clear protocol for anonymizing the data during the transcription phase. 
Finally, to maintain natural participant behavior, we conducted an acclimatization pe-
riod where the equipment was left in the classroom before recording began, allowing 
everyone to become accustomed to its presence. 

5 Discussion 

5.1 Implications for Age-Appropriate AI Development 

The dataset developed through this research offers a holistic framework for the en-
hancement of artificial intelligence systems that are authentically adapted to the context 
of Indonesian elementary education. To begin with, the documented interactions high-
light important linguistic and communicative patterns, including the intrinsic occur-
rence of code-switching between the Indonesian language and various regional dialects, 
the use of simplified terminology to clarify intricate concepts, and culturally significant 
pedagogical analogies. A comprehensive grasp of this linguistic framework is neces-
sary for deciphering the educational landscape, which ultimately facilitates the design 
of an AI that can proficiently address multiple educational situations, whether that in-
volves clarifying concepts, originating guiding questions, or supplying motivational 
support. Ultimately, this reaches a point of true developmental relevance, as the dataset 
comprises the age-specific communicative patterns that facilitate AI systems in cali-
brating their responses to the varied cognitive and emotional developmental stages of 
elementary school students. 

5.2 Digital Literacy as Innovation Driver 

This research demonstrates that improving digital literacy can be integrated with tech-
nological innovation, rather than treated as a separate objective. By directly involving 
the education community in the dataset development process, we achieved several in-
terrelated outcomes. This participatory model fostered the development of practical 
digital literacy through meaningful engagement, which in turn fostered community 
ownership of the resulting technology initiatives. Furthermore, this approach ensured 
an ethical data collection process and fully respected participants' rights to participate. 
In overall, these elements form a sustainable innovation model that builds local capac-
ity, empowering communities as active partners in their own technological advance-
ment. 
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5.3 Future Implications 

The methodology established in this research can be scaled to other educational con-
texts, creating a comprehensive dataset representing diverse Indonesian educational 
settings. This foundation supports the development of AI systems that truly understand 
and serve local educational needs rather than imposing foreign models. 

5.4 Implications for Educational Entrepreneurship 

This research offers practical implications for entrepreneurs in the educational field. 
First, the methodology employed in this project can be adopted as a model for lean 
startup practices in EdTech product development. The participatory data collection pro-
cess, involving a direct partnership with SDN 129 Rancasawo, serves as a profound 
form of customer discovery and co-creation. By engaging end-users (teachers and stu-
dents) from the outset, this approach not only ensures data authenticity but also vali-
dates market acceptance and builds relationships with potential early adopters, which 
is critical for de-risking product failure. 

Second, the resulting dataset, while still at an initial scale, functions as a proof-of-
concept that validates a market need. It demonstrates a tangible problem (the failure of 
global AI to understand local context) that is solvable with technology. For an entre-
preneur, this dataset represents the foundation for developing a Minimum Viable Prod-
uct (MVP) an AI tool specifically trained to serve the Indonesian educational context. 

6 Conclusions and Recommendations 

6.1 Conclusions 

The work in this project pioneers an approach where building a quality dataset is not 
just a technical task, but also a direct method for enhancing digital literacy within the 
community. By integrating technological innovation into a community service (PKM) 
framework, we created a symbiotic relationship: our research gained invaluable authen-
tic data, and in return, the community developed critical digital skills. 

The initiative's key achievement is comprehensive. The project successfully devel-
oped an ethical and effective educational data collection protocol, facilitating the crea-
tion of a high-quality conversational dataset representing authentic classroom interac-
tions in Indonesia Through this participatory process, we also achieved a significant 
enhancement of digital literacy among participating teachers and students. Overall, 
these outcomes provide a foundational framework for developing age-appropriate AI 
systems that are based on local educational contexts. 

6.2 Recommendations 

Based on the research and studies conducted, there are a few conclusion, a series of 
recommendations are proposed to enchanced the strenghtness and more ethical educa-
tional AI ecosystem in Indonesia. 
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For the educational institutions, a crucial transformation towards a more participa-
tory paradigm of innovation is advocated. This transformation commences with the ad-
aptation and implementation of a methodology that actively engages educators and 
learners, thereby converting them from passive recipients into dynamic co-creators. To 
enable the transition itself, it is recommended that educational institutions allocate re-
sources towards effective digital literacy initiatives, ensuring that users possess both 
theoretical understanding and a focus on practical and direct involvement. All of these 
initiatives must lie the establishment of clear ethical protocols regulating the gathering 
and application of data, ensuring that innovation may thrive within a safe and account-
able context. 

For the policymakers, the priority should be to build a national framework that sup-
ports these grassroots initiatives. A recommended focus is on policies that build local 
capacity in educational technology, thereby reducing the nation's reliance on ill-suited 
foreign models. This includes creating robust legal and ethical frameworks for the safe 
development of AI in education and actively promoting strategic partnerships between 
educational institutions and technology developers. A few of collaborations are essen-
tial to accelerate the journey from research to the deployment of practical, locally rele-
vant tools in classrooms. 

For the future research, this study lays the foundation for a clear and critical research 
agenda. The next step is to expand data collection efforts to encompass broader geo-
graphic or regional and socioeconomic contexts, which is crucial for building a truly 
nationally representative dataset. The next phase should focus on leveraging the dataset 
to develop and rigorously test new AI models to validate their practical utility. Moving 
forward, longitudinal studies are highly recommended to measure the tangible impact 
of these AI-assisted tools on student learning outcomes across grades in Indonesia. 

For Technopreneurs and EdTech Startups, this study highlights a clear market op-
portunity. Entrepreneurs are encouraged to move beyond merely adapting foreign AI 
models and instead invest in developing fundamentally localized solutions. The partic-
ipatory methodology presented herein can be adopted as a best practice for building 
proprietary datasets. It is these datasets that will serve as the key strategic asset for 
creating a sustainable competitive advantage. We recommend that startups form direct 
partnerships with educational institutions mirroring this project's community service 
(PKM) framework to act as "living labs" for co-creating and validating technology that 
authentically answers local educational needs. 

6.3 Limitations 

This study having several limitations that should be considered when interpreting its 
findings. At first, the geographic scope was limited to a single school in Bandung, 
which may affect the generalizability of the results to the other educational contexts in 
Indonesia. Additionally, time constraints affected the total of data that been collected, 
limiting the width of classroom scenarios captured in the dataset. Furthermore, while 
professional equipment was used, technical limitations may have prevented the capture 
of all subtle nuances of the classroom interactions, such as non-verbal cues. Finally, the 
presence of the research team and recording equipment could have introduced potential 
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observer effects, possibly influencing participant behavior despite efforts to minimize 
disruption. 
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