
Educate 
JURNAL TEKNOLOGI PENDIDIKAN 

Vol. 10, No. 2, JULY 2025, pages. 338-347  DOI: 10.32832/educate.v10i2.21118 
 

Submitted: 23-07-2025 Aproved: 25-07-2025 Published: 31-07-2025 

Citation: Jepri, J., Edward, R., Thertina, E., & Permana, R. (2025). Digital Smart Classroom: 
Technological Transformation That Improves The Quality Of Learning. Educate: Jurnal Teknologi 
Pendidikan, 338-347 

338 

P-ISSN   2527-7677 
E-ISSN   2614-8331 

DIGITAL SMART CLASSROOM: TECHNOLOGICAL 
TRANSFORMATION THAT IMPROVES THE QUALITY OF LEARNING 

Jumadi Jepri1, Ruben Edward2, Erlis Thertina3, Rangga Permana4 
1,2,3Computer Engineering Program, Indraprasta PGRI Universty, Indonesia 

4Accounting Computerization Program, Semarang State Polytechnic, Indonesia 

 

* jumadi.jepri@gmail.com  

Abstrak 
Transformasi pendidikan di era digital menuntut integrasi teknologi dalam proses 
pembelajaran. Salah satu upaya inovatif yang berkembang adalah penerapan kelas cerdas 
digital yang menggabungkan kecerdasan buatan, media interaktif, dan platform daring untuk 
menciptakan pengalaman belajar yang lebih efektif dan adaptif. Penelitian ini bertujuan untuk 
mengeksplorasi manfaat, tantangan, dan strategi implementasi kelas cerdas digital dalam 
meningkatkan kualitas pembelajaran. Metode yang digunakan dalam penelitian ini adalah 
studi literatur dengan menelaah artikel dan jurnal ilmiah yang diterbitkan pada tahun 2020–
2025, berbahasa Indonesia atau Inggris, dan relevan dengan topik kelas cerdas digital. 
Sumber diperoleh dari database akademik seperti Google Scholar, SpringerLink, dan ERIC. 
Seleksi dilakukan melalui penyaringan judul-abstrak dan pembacaan penuh. Data dianalisis 
menggunakan pendekatan tematik melalui teknik pengkodean untuk mengidentifikasi tema 
utama: manfaat, tantangan, dan strategi pengembangan. Hasil penelitian menunjukkan 
bahwa kelas cerdas digital meningkatkan keterlibatan siswa, mendukung pembelajaran yang 
dipersonalisasi, serta mengembangkan keterampilan abad ke-21. Implikasi dari temuan ini 
menunjukkan perlunya pelatihan guru, pembaruan kurikulum, penguatan infrastruktur, serta 
kolaborasi antara pemerintah, institusi pendidikan, dan sektor swasta agar transformasi digital 
dalam pendidikan berjalan efektif dan berkelanjutan. 

Kata kunci : Kelas cerdas digital, inovasi teknologi, pembelajaran digital, literasi digital, 
pendidikan abad ke-21. 

Abstract 
The transformation of education in the digital era requires the integration of technology into 
the learning process. One innovative effort that has emerged is the implementation of digital 
smart classrooms, which combine artificial intelligence, interactive media, and online platforms 
to create more effective and adaptive learning experiences. This study aims to explore the 
benefits, challenges, and implementation strategies of digital smart classrooms in improving 
the quality of education. The method used in this study is a literature review by analyzing 
scientific articles and journals published between 2020 and 2025, written in Indonesian or 
English, and relevant to the topic of digital smart classrooms. Sources were obtained from 
academic databases such as Google Scholar, SpringerLink, and ERIC. The selection was 
carried out through title–abstract screening and full-text reading. Data were analyzed using a 
thematic approach with coding techniques to identify the main themes: benefits, challenges, 
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and development strategies. The results show that digital smart classrooms increase student 
engagement, support personalized learning, and develop 21st-century skills. The findings 
imply the need for teacher training, curriculum updates, infrastructure improvement, and 
collaboration between government, educational institutions, and the private sector to ensure 
effective and sustainable digital transformation in education. 

Keywords : Digital smart classroom, technological innovation, digital learning, digital 
literacy, 21st-century education. 

 

I. Introdruction 

The explosive rise of technology in this era has transformed the framework of 

education, offering both challenges and new opportunities. The concept of a digital 

smart classroom has emerged as a solution to create a more dynamic, adaptive, and 

relevant learning environment that meets current demands. By combining 

technologies that involve augmented reality (AR), the Internet of Things (IoT), artificial 

intelligence (AI), and online learning platforms, digital smart classrooms can enhance 

the quality of education through innovative approaches. 

Karyadi (2023) shows that artificial intelligence (AI) can support the learning 

process without replacing the role of teachers. Meanwhile, Rochim (2024) highlights 

the risk of dependency on AI in the education sector. Widodo et al. (2024) concluded 

that the application of AI can enhance personalized learning, although it requires 

thorough regulation. In the context of digital learning, Amarulloh et al. (2019) found 

that students are accustomed to using technology but have not yet understood its 

benefits in learning. Putri (2024) shows that digital media such as videos and AR can 

increase interest in learning history. Calora et al. (2023) found that digital learning 

makes the learning process more creative and enjoyable. Khoriyah and Muhid (2022) 

revealed that the use of Wordwall as a digital medium is capable of creating interactive 

PAI learning. Budiyono (2022) emphasizes the importance of teacher innovation in 

overcoming limitations by maximizing the use of technology media. Lastly, Aisyah et 

al. (2024) show that information technology supports social studies learning but 

requires proper teacher training and strategies. This gap highlights the absence of a 

thorough investigation into the development of digital smart classrooms as an 

innovative and comprehensive learning environment. Therefore, the novelty of this 

research comes from the comprehensive literature approach to formulate an in-depth 

understanding of digital smart classes, which not only integrates the latest technology 

but also considers pedagogical strategies in realizing 21st-century learning. 

Digital transformation in the global arena of education is an inevitability in the era 

of advanced technology. The concept of digital smart classrooms emerges as an 

innovation to enhance the quality of learning through the integration of technologies 

such as artificial intelligence (AI), augmented and virtual reality (AR/VR), and online 

platforms. However, its implementation in various educational institutions faces 

significant challenges, ranging from infrastructure gaps and teacher readiness to data 
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security issues. On the other hand, technology also opens up great opportunities for 

personalized learning, improved academic achievement, and inclusive education. 

Therefore, this research is designed to answer questions about how digital smart 

classrooms transform the learning system in the technological era, as well as the 

challenges and strategies faced in their implementation. 

The purpose of this research is to analyze how digital smart classrooms will 

improve the quality of learning through technological innovation. By reviewing the 

latest literature, this research discusses the concepts, benefits, challenges, 

implementation strategies, and the impact of digital smart classes on education. The 

main focus is on how technology can create a learning environment that supports the 

development of 21st-century skills and prepares students to face global challenges. 

The significance of this research exists within its contribution to enriching the 

understanding of the digital transformation of education and providing practical 

guidance for educational institutions in adopting more adaptive and future-oriented 

learning systems. 

II. Research Method 

This research uses a qualitative approach with a literature study design to explore 

the role of technological innovation in digital smart classrooms. Data were collected 

from various relevant academic literature sources, such as journal articles, 

proceedings, and research reports published between 2020 and 2025. The selection 

of sources was carried out systematically through reliable databases such as Google 

Scholar, SpringerLink, and ERIC, using keywords such as "digital smart classrooms," 

"educational technology innovation," and "digital learning," with the aid of Boolean 

logic operators (AND, OR) to narrow down the search. The data collection process 

includes two stages: screening based on titles and abstracts and in-depth analysis 

of the full content of the selected documents. The data is then analyzed thematically 

to identify and categorize the main findings, such as the benefits of using technology 

in learning, the challenges of implementing digital classrooms, and strategies for 

developing adaptive and innovative learning environments. The validity of the 

findings is maintained through source triangulation to obtain a comprehensive and 

academically accountable picture. 

III. Findings and Discussion 

A. Findings 
Based on the literature review that has been conducted, several important 

aspects regarding the implementation of digital smart classrooms in education 

have been identified. These findings are organized into thematic categories and 

summarized in the following Table 1. 
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Table 1. Findings of the Research Study on Digital Smart Classrooms 

 

No Main Findings Description Sources 

1 

The concept of a 
digital smart 
classroom 

 

The integration of AI, AR/VR 
technology, and online platforms 

creates adaptive learning. 

 

Pratama & Sari, 2023 

2 
Providing support 

technology 
components 

Interactive devices, LMS, IoT, AI, and 
AR/VR are used to support learning. 

Indarta et al., 2022 

3 Main Benefit 
Increasing student participation, 

personalizing learning, broad access to 
learning resources 

Nugroho et al., 2023 

4 
Implementation 

challenges 
Infrastructure gaps, teacher digital 

literacy, resistance, high costs 
Arifin et al., 2024 

5 Solution strategy 
Infrastructure investment, teacher 

training, adaptive curriculum, private-
public partnerships 

Widodo et al., 2023 

6 
The effect on 

performance and 
inclusion 

Improving learning outcomes, 
supporting inclusive education with 

assistive technology 

Hasnawiyah & Maslena, 
2024; Putra & Pratama, 

2023 

7 
Trends and 

innovations of the 
future 

Flipped classroom, metaverse, 5G, 
blockchain in education 

Siregar et al., 2024; 
Mulyana, 2024 

 

The concept of a digital smart classroom refers to a learning environment that 

integrates advanced technologies such as artificial intelligence (AI), augmented reality 

(AR), virtual reality (VR), and online platforms. This technology creates a more 

interactive and adaptive learning experience, as stated by Pratama and Sari (2023), 

highlighting how teachers can deliver material dynamically, while students gain access 

to various learning resources through digital devices. In addition, the use of interactive 

whiteboards, tablets, and cloud-based applications further enhances the flexibility and 

effectiveness of the teaching and learning process. 

The implementation of digital smart classrooms is supported by a number of key 

technological components. Interactive devices such as digital whiteboards and tablets 

support real-time interaction between teachers and students. Online platforms like 

Google Classroom, Moodle, and Ruangguru enable remote and collaborative learning. 

Furthermore, AI-based systems such as educational chatbots and learning analytics 

are capable of personalizing the learning experience. The Internet of Things (IoT) also 

plays a role in supporting classroom operational efficiency through devices such as 

attendance sensors and environmental controllers. Equally important, virtual reality 

and augmented reality (VR/AR) technology offer immersive learning experiences that 

can enhance students' understanding in the context of laboratory simulations or 

historical explorations (Indarta et al., 2022). 
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Considering benefits, digital smart classes make a real contribution to increasing 

student participation. The use of gamification-based technologies such as Kahoot and 

Quizizz has proven to build student motivation and engagement in the learning 

process (Nugroho et al., 2023). In addition, personalized learning systems allow for 

the creation of learning content tailored to individual needs and learning styles. 

Platforms like Duolingo and Khan Academy actively map students' strengths and 

weaknesses to then provide relevant materials (Susanti & Pratama, 2024). 

Other benefits include broader access to learning resources from around the world, 

such as Coursera and edX, which are very helpful for students in remote areas 

(Hidayat & Rahmat, 2023). In addition, digital smart classrooms also promote the 

development of 21st-century skills, including digital literacy, collaboration, and critical 

thinking abilities (Santoso et al., 2024). The use of technology also impacts the 

efficiency of learning through the automation of assessment and student reporting 

tasks, which reduces the workload of teachers and allows them to focus on deeper 

pedagogical aspects (Wulandari & Setiawan, 2024). 

However, the implementation of digital smart classes is not without various 

challenges. One of them is the infrastructure gap, especially in rural areas, which still 

lack adequate access to technology and internet connectivity (Arifin et al., 2024). The 

low digital competence of teachers also poses a significant barrier, as many educators 

are still untrained in the use of advanced educational technologies such as AI and data 

analytics tools (Lestari & Kurnia, 2023). Resistance to change also arises, rooted in 

comfort with traditional methods and a lack of understanding of the benefits of 

technology in learning (Hakim & Yulia, 2024). 

Moreover, data security and privacy have become very crucial issues with the 

increasing use of online platforms. The risk of leakage of personal information of 

students and teachers needs to be addressed with strict regulations and security 

systems (Rahayu & Santoso, 2024). Another challenge is the relatively high 

implementation costs, especially in the initial stages of providing hardware, software, 

and teacher training, which burden schools with budget constraints (Arifin et al., 2024). 

Several strategies have been proposed in the literature to address these 

challenges. The government and stakeholders need to make massive investments in 

technology infrastructure, such as the "Internet for Schools" program that can reach 

remote areas (Rahayu & Santoso, 2024). Continuous teacher training is also key to 

enhancing educators' digital competencies (Widodo et al., 2023). The curriculum also 

needs to adapt to remain relevant with technological developments, such as through 

the competency-based Merdeka Curriculum (Thana & Hanipah, 2023). Education and 

socialization regarding the benefits of digital smart classes must be conducted to 

reduce resistance by showcasing successful case studies as inspiration (Sundari, 

2024). Partnerships with the private sector can also help reduce the cost burden and 

bring technological innovations. 
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The transformation of learning through digital smart classrooms is also reflected in 

the adoption of the flipped classroom model, where students study the material 

independently outside of class and use class time for discussion and collaboration. 

This approach has been proven to enhance conceptual understanding and student 

participation (Siregar et al., 2024). Technologies such as the metaverse also enrich 

the learning experience through immersive simulations in a virtual environment 

(Indarta et al., 2022). 

The latest study shows that the use of digital smart classrooms has a positive 

impact on students' academic achievements. Interactive media helps students 

understand complex lesson materials, while online quizzes and data analytics provide 

instant feedback that supports the self-improvement process (Hasnawiyah & Maslena, 

2024; Demmanggasa et al., 2023). Technology also promotes digital literacy, which is 

greatly needed in the information age. 

The application of this technology also supports inclusive education, allowing 

students with special needs to participate in learning with the help of text-to-speech, 

automatic subtitles, and audio media (Putra & Pratama, 2023). Digital smart 

classrooms have become a form of disruptive innovation that not only transforms the 

learning process but also equips students with skills relevant to the digital job market 

(Mulyana, 2024). 

Case studies in Indonesia demonstrate the success of programs like Kelas Pintar 

from Kemendikbudristek in providing a comprehensive online learning platform. 

Several schools in Jakarta and Yogyakarta have also adopted interactive whiteboards 

and AI. However, infrastructure challenges in remote areas remain a significant 

obstacle. (Sundari, 2024). 

Looking at future developments, digital smart classrooms will increasingly develop 

with technologies such as blockchain for data security and 5G-based connectivity. AI-

based personalized learning will also become more accurate and efficient (Mulyana, 

2024). 

 

B. Discussion 

The transformation of education through the implementation of digital smart 

classrooms represents a concrete effort to address the challenges of the 4.0 industrial 

revolution. Digital smart classrooms are not merely the integration of technology into 

the classroom but a systemic approach that transforms the learning paradigm into a 

more interactive, adaptive, and personalized experience. Technologies such as 

artificial intelligence (AI), virtual reality (VR), augmented reality (AR), and online 

learning platforms enable learning experiences that are not limited by space and time 

(Pratama & Sari, 2023; Indarta et al., 2022). Digital whiteboards, tablets, and cloud 

systems have become part of the modern classroom ecosystem. 

The utilization of this technology brings a number of significant benefits. Among 

them is the increase in student participation through gamification and real-time 



Jepri, Edward, Thertina, & Permana 

 
344  Educate, Vol. 10, No. 2, July, 2025 

interaction, as demonstrated by Nugroho et al. (2023), who found that the use of 

applications like Kahoot significantly enhances student engagement compared to 

traditional methods. Additionally, learning becomes more personalized thanks to the 

AI system's ability to adjust materials according to students' learning styles and abilities 

(Susanti & Pratama, 2024). Learning resources available online from various 

renowned institutions such as Coursera and edX also expand access to knowledge, 

especially for students in remote areas (Hidayat & Rahmat, 2023). 

Furthermore, digital smart classrooms support the development of 21st-century 

skills, such as critical thinking, digital literacy, and collaboration. Collaborative learning 

mediated by technology helps students hone their social skills and creatively solve 

problems (Santoso et al., 2024). On the other hand, the learning process becomes 

more efficient through the automation of administrative tasks such as assessment and 

student progress reporting (Wulandari & Setiawan, 2024). 

However, the implementation of digital smart classrooms still faces various 

challenges. The infrastructure gap in rural areas causes disparities in access to 

technology-based education (Arifin et al., 2024). The digital competence of teachers 

also becomes a separate issue because not all educators possess adequate 

technological skills (Lestari & Kurnia, 2023). In addition, resistance to change and 

concerns about data security and privacy also pose serious obstacles to technology 

integration (Hakim & Yulia, 2024; Rahayu & Santoso, 2024). 

In accordance with the challenge, several strategies have been proposed and 

implemented. Investment in infrastructure and continuous teacher training have 

become two main pillars in supporting the integration of technology in schools (Widodo 

et al., 2023). The curriculum also needs to be redesigned to be adaptive to the needs 

of the times, such as through the competency-based Merdeka Curriculum (Thana & 

Hanipah, 2023). Education and socialization regarding the benefits of technology, as 

well as collaboration with the private sector, are also relevant strategic steps in 

encouraging broader adoption (Sundari, 2024). 

This transformation is also reflected in the emergence of learning innovations, 

such as the implementation of flipped classrooms and the utilization of the metaverse 

in learning simulations, which are capable of enhancing student participation and 

understanding (Siregar et al., 2024; Indarta et al., 2022). Research by Hasnawiyah 

and Maslena (2024) shows that the use of interactive media in digital smart classrooms 

has been proven to enhance students' academic performance, especially in science 

subjects. 

In addition, digital smart classrooms show a significant contribution to supporting 

inclusive education. Features such as text-to-speech, automatic subtitles, and audio-

based materials have facilitated students with special needs to participate in learning 

equally (Putra & Pratama, 2023). This proves that digital classrooms not only create 

efficiency but also provide equitable access for all learners. 
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On the other hand, a number of social impacts must also be anticipated. 

Excessive dependence on technology has the potential to reduce direct social 

interactions and independent critical thinking skills. In addition, challenges such as 

digital fatigue and changes in the learning habits of Generation Z students also need 

to be managed wisely (Listiyoningsih et al., 2022). Therefore, it is important to maintain 

a balance between the use of technology and conventional learning approaches that 

still consider human interaction. 

  To deal with these various challenges, the national strategy in the form of digital 

education transformation needs to be directed toward eight main aspects: 

strengthening technology infrastructure, developing digital curricula, enhancing 

educator competencies, utilizing digital devices, data-driven decision-making, strategic 

partnerships, promoting digital literacy, and continuous evaluation (Surani, 2019; Harto 

Kasinyo, 2018). Cross-sector collaboration, whether with the industrial world, local 

communities, or non-profit organizations, can serve as a catalyst in accelerating this 

transformation. 

   Case studies in Indonesia, such as the Smart Class Program initiated by the Ministry 

of Education and Culture, have shown a positive development direction. Several 

schools in Jakarta and Yogyakarta have adopted AI-based technology and interactive 

devices to enhance the quality of learning. Nevertheless, infrastructure challenges in 

the 3T regions remain an obstacle that must be addressed promptly to ensure 

equitable digital transformation (Sundari, 2024). 

Looking at future trends, technologies such as blockchain and 5G connectivity are 

expected to play a significant role in data security and the acceleration of the learning 

process (Mulyana, 2024). AI-based learning, which is increasingly accurate in 

adjusting to students' needs, has become the main driver of a more flexible, global, 

and relevant educational model that meets the demands of the times. 

Thus, the digital smart classroom is not just a technological innovation but a new 

learning ecosystem with great potential to enhance the overall quality of education. 

Wise and strategic implementation will pave the way for a more inclusive, efficient, and 

sustainable education system. 

IV. Conclusion 

Digital smart classes are an innovative approach in the world of education that 

integrates technology such as artificial intelligence, interactive media, and online 

platforms to create a more dynamic and adaptive learning process. Through the 

application of this concept, various benefits can be felt, including increased student 

engagement in learning, the availability of personalized learning experiences, easy 

access to diverse learning resources, efficiency in material delivery, and the 

strengthening of 21st-century skills. 

However, the implementation of digital smart classrooms is not without various 

challenges. Infrastructure gaps, limited digital competencies among educators, 
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resistance to change, data security issues, and high implementation costs are 

obstacles that must be systematically addressed.  

Therefore, targeted strategies are needed, such as increasing investment in digital 

infrastructure, organizing training and professional development for teachers, updating 

the curriculum to meet digital needs, and strengthening collaboration with the private 

sector through strategic partnerships. 

Digital transformation in education not only has the potential to comprehensively 

improve the quality of learning but also contributes to the realization of more inclusive 

and globally responsive education. Thus, the synergy between the government, 

educational institutions, and the private sector becomes a key factor in building an 

adaptive, sustainable education ecosystem that can holistically empower future 

generations. 
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