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Education in rural areas faces challenges such as limited access to technology 
and outdated teaching methods, hindering student engagement and learning 
outcomes. This study implements a Smart Classroom initiative at SD Negeri 
173637 Narumonda, North Sumatra, aiming to improve educational quality 
through digital tools and interactive teaching in line with Society 5.0 
principles. The project began with observations and a Focus Group 
Discussion (FGD) to assess the school’s readiness. Findings revealed limited 
technological resources and low teacher proficiency in digital tools but high 
enthusiasm from students and a positive attitude from teachers. The initiative 
introduced Android TVs, sound systems, and teacher training on digital 
pedagogy and Moodle-based e-learning. Initial results show increased student 
engagement and improved teacher confidence in using technology, despite 
concerns about sustainability and curriculum adaptation. The program 
demonstrates the potential of collaboration between educational institutions 
and communities in transforming rural education. It serves as a scalable 
model for addressing educational disparities and aligns with Sustainable 
Development Goals (SDGs), particularly Goal 4 on quality education. 
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1.  Introduction 
Education serves as a cornerstone for societal development and individual growth, especially in shaping the 
future of young generations. Despite its critical role, access to quality education remains uneven, with rural 
areas often facing significant challenges due to limited resources, outdated teaching methods, and minimal 
exposure to technological advancements [1]. In Indonesia, this disparity is evident in many rural schools, where 
traditional classroom setups and a lack of digital tools hinder both teaching and learning processes. Bridging 
this gap has become an urgent necessity, particularly in the context of rapid technological advancements 
ushered in by the Society 5.0 era [2]. The concept of Smart Classrooms offers a promising solution to transform 
conventional education by integrating digital tools and innovative pedagogical approaches. Unlike traditional 
teaching environments, Smart Classrooms are designed to facilitate interactive and engaging learning 
experiences through the use of technology. This approach not only enhances students’ understanding of 
complex concepts but also fosters creativity, critical thinking, and collaborative skills. In essence, Smart 
Classrooms prepare students for the demands of a digital future while addressing the immediate need for 
improved educational quality in underserved areas [3,4]. 
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SD Negeri 173637 Narumonda, a public elementary school located in the rural district of Siantar Narumonda, 
North Sumatra, exemplifies the challenges faced by schools in remote regions. Despite its dedicated staff and 
community support, the school lacks the necessary infrastructure and technological resources to implement 
modern teaching methods. With a student population of 151 and a small teaching staff, the school struggles to 
create an environment that motivates students and optimizes their learning potential. The introduction of a 
Smart Classroom at SD Negeri 173637 Narumonda represents a pivotal step toward addressing these 
limitations and aligning the school’s educational practices with the goals of the Society 5.0 era. The Smart 
Classroom initiative at SD Negeri 173637 Narumonda is not merely about introducing new technology; it is 
about reimagining the way education is delivered in rural settings [5]. By equipping classrooms with digital 
tools such as interactive displays, audio systems, and e-learning platforms like Moodle, this project aims to 
create an engaging learning atmosphere that resonates with the needs of 21st-century learners. Furthermore, 
comprehensive training for teachers is integral to the initiative, ensuring that educators are well-equipped to 
leverage these tools effectively and integrate them seamlessly into their teaching practices [6]. 

Aligned with the Sustainable Development Goals (SDGs), particularly Goal 4 on quality education, this 
initiative seeks to promote inclusive and equitable education opportunities for all. By addressing the 
infrastructural and pedagogical challenges of SD Negeri 173637 Narumonda, the project not only aims to 
enhance educational outcomes for its students but also to serve as a replicable model for similar schools across 
Indonesia. The collaboration between Universitas Sumatera Utara and the local school community underscores 
the importance of synergy in achieving sustainable educational development, showcasing the role of higher 
education institutions in driving societal change [7]. This paper presents a case study of the Smart Classroom 
initiative at SD Negeri 173637 Narumonda. It outlines the situational analysis, identifies key challenges, and 
elaborates on the strategies employed to implement and sustain the initiative. By examining the early outcomes 
and potential long-term impacts of this project, the study aims to contribute valuable insights to the growing 
discourse on digital transformation in education. 

2.  Method 
The methodology for this study is designed to ensure a structured and comprehensive approach to 
implementing a Smart Classroom at SD Negeri 173637 Narumonda. The process involves a series of 
interconnected stages aimed at addressing the specific educational needs of the school while introducing 
innovative technology-based teaching methods. The methodology is divided into the following key 
components: 

1. Active and Interactive Learning 
The core pedagogical approach of the Smart Classroom initiative emphasizes active and interactive 
learning. This method encourages students to think critically, communicate effectively, and 
collaborate with peers [8]. Teachers act as facilitators, fostering meaningful interactions between 
students and the learning material. To achieve this: 

a. Students are engaged in hands-on activities, critical discussions, and real-world problem-
solving tasks. 

b. Technology such as interactive displays, digital simulations, and educational games are 
utilized to create a dynamic learning environment. 

c. To evaluate the effectiveness of the learning methods, pre-tests and post-tests are administered 
during each session. 

2. Designing and Implementing the Smart Classroom 
The creation of the Smart Classroom involves both infrastructural development and the integration of 
digital tools [9]. This process is carried out in phases: 

a. The classroom is equipped with essential tools, including a stable internet connection, Android 
TV, and a sound system to ensure seamless digital interaction. 

b. Software platforms such as Moodle are installed to provide a virtual learning environment 
where teachers can create and manage online courses. 

c. Multimedia educational resources, including e-books, interactive videos, and digital 
presentations, are curated to align with the school curriculum. 
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Figure 1. Designing and Implementing the Smart Classroom 

3. Teacher Training 
The success of the Smart Classroom hinges on the competency of teachers to utilize the technology 
effectively. Comprehensive training sessions are conducted to: 

a. Familiarize teachers with digital tools and software. 
b. Demonstrate effective integration of digital content into lesson plans. 
c. Equip teachers with skills to manage virtual classes and assess student performance using 

online platforms. 
4. Implementing Moodle-Based E-Learning 

To enhance flexibility and interactivity in learning, Moodle is deployed as the primary platform for e-
learning. The following steps are undertaken: 

a. Moodle is installed on a dedicated server with customized settings tailored to the school’s 
needs. 

b. Teachers are guided in creating structured modules that include interactive activities, 
assignments, and assessments. 

c. Videos, audio files, and other digital resources are incorporated to enrich the learning 
experience. 

d. The platform provides tools for tracking student progress and collecting feedback to 
continuously refine the learning process. 

5. Collaborative Action Research 
A collaborative approach involving teachers, researchers, and students is employed to develop and 
refine teaching strategies using the Smart Classroom. This process involves conducting a needs 
assessment to identify gaps in current teaching practices [10]. Based on these findings, lesson plans 
and instructional strategies are co-developed to align with the goals of the initiative. The 
methodologies are regularly reviewed and adjusted according to observed outcomes and stakeholder 
feedback, ensuring that the strategies remain relevant and effective throughout the implementation 
process. 

6. Evaluation and Sustainability 
The effectiveness of the Smart Classroom initiative is evaluated using both qualitative and quantitative 
measures. Teacher performance is assessed through improvements in their digital literacy and 
instructional skills, which are monitored using observational tools and self-assessment. Student 
engagement is measured through surveys and classroom observations to determine levels of 
participation and motivation. Learning outcomes are analyzed by comparing pre-test and post-test 
results, providing insight into the academic impact of the initiative. To ensure the long-term 
sustainability of the program, recommendations are developed for scaling and sustaining the Smart 
Classroom, including resource optimization and periodic refresher training for teachers. 
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7. Conceptual Framework 
The conceptual framework for this initiative is based on the principles of Society 5.0, which emphasize 
the integration of digital technology into education to enhance learning outcomes and encourage 
innovation among students [11]. The process begins with initial surveys to assess the school’s 
readiness for technological transformation. A Smart Classroom model is then designed to meet the 
specific needs of the school, followed by comprehensive training sessions for both teachers and 
students. The implementation process is closely monitored and evaluated to identify areas for 
improvement, ensuring that the program achieves its intended outcomes and provides a replicable 
model for other schools. 

 

3.  Results and Discussion 
The observational phase and the Focus Group Discussion (FGD) conducted at SD Negeri 173637 Narumonda 
revealed several important findings about the school's readiness to adopt Smart Classroom technology. The 
school currently faces significant limitations in its technological resources. The classrooms lack essential tools 
such as projectors, smartboards, or tablets, which are critical for fostering interactive and engaging learning 
environments. The only available digital device is a basic television unit, which is infrequently used due to the 
absence of proper training and curriculum integration. This highlights the urgent need to enhance the school’s 
digital infrastructure. 

 
Figure 1. Meeting with teachers discussing the concept of Smart Classrooms. 

Another key observation was the low proficiency of teachers in utilizing digital tools. Most teachers have 
minimal experience with technology beyond basic administrative tasks, such as operating televisions or 
computers. There is a clear need for structured training programs to improve teachers’ digital literacy and 
equip them with the skills required to integrate technology into their teaching practices. During the FGD, 
teachers expressed enthusiasm about the initiative but also raised concerns about the technical challenges and 
sustainability of the program. 

   

Figure 2. Teacher training session on Smart Classroom tools. 
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Despite these challenges, the enthusiasm and curiosity shown by the students were notable. During initial 
demonstrations of digital tools, students actively engaged and showed great interest in the content presented. 
This indicates a high potential for Smart Classrooms to enhance student participation and learning outcomes. 
With proper implementation, the Smart Classroom initiative could transform the learning environment at SD 
Negeri 173637 Narumonda into one that is more interactive, engaging, and conducive to learning. The FGD 
also provided insights into the concerns of school management. While they expressed support for the initiative, 
they highlighted the need for continuous technical support and periodic teacher training to ensure the 
sustainability of the program. Additionally, adapting the curriculum to effectively utilize digital tools was 
identified as a priority to maximize the impact of the Smart Classroom. 

The enthusiasm and positive engagement from teachers and students were solidified during the collaborative 
discussions and hands-on training sessions. Teachers were introduced to interactive teaching strategies and 
digital tools, such as Android TVs and educational software like Moodle. These sessions not only improved 
their confidence in using technology but also helped them understand how to integrate these tools into their 
daily teaching practices. 

Figure 3. Group photo with teachers and the implementation team. 

 
4. Conclusion 
The implementation of the Smart Classroom initiative at SD Negeri 173637 Narumonda represents a 
transformative step toward improving educational quality in rural areas through digital innovation. The 
findings from the observational phase and Focus Group Discussion revealed critical challenges, such as limited 
technological resources and low digital literacy among teachers. However, the enthusiasm and willingness of 
both students and teachers to embrace digital learning highlight the potential for meaningful change. By 
addressing the identified gaps through structured training programs, infrastructure development, and the 
integration of interactive learning tools, the initiative aims to create a more engaging and modern learning 
environment. The collaborative approach, which involves teachers, researchers, and students, ensures that the 
strategies implemented are practical, adaptive, and impactful. 

Moving forward, the project will focus on sustaining and expanding the Smart Classroom initiative, with an 
emphasis on teacher training, student engagement, and curriculum integration. Through ongoing monitoring 
and evaluation, the initiative seeks to maximize its impact and provide a scalable model for other schools 
facing similar challenges. Ultimately, this program not only enhances learning outcomes for students but also 
empowers teachers to adapt to the demands of a rapidly evolving educational landscape. The Smart Classroom 
initiative aligns with the broader goals of Society 5.0, promoting inclusive, innovative, and sustainable 
education that prepares students for the challenges and opportunities of the digital age. 
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