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ABSTRACT 
Advances in digital technology have had a major impact on education systems around 

the world, including in Indonesia. The implementation of various innovations such as e-

learning, Learning Management Systems (LMS), artificial intelligence (AI), and virtual 

reality (VR/AR) technology has increased access to and enriched the learning process. 

However, challenges such as infrastructure limitations, low digital competence among 

educators, and lack of policy support remain obstacles to achieving quality education in 

the digital age. This study aims to comprehensively describe the influence of digital 

learning technology on the quality of education in Indonesia. The method used is a 

Systematic Literature Review (SLR) based on the PRISMA protocol. The results of the 

analysis reveal four main themes: (1) the effectiveness of digital-based learning in 

increasing motivation and learning achievement, (2) equitable access and the challenges 

of the digital divide, (3) educator readiness and digital capabilities, and (4) policies, 

infrastructure, and institutional support in driving educational transformation. These 

findings confirm that the success of digital learning implementation is not only 

determined by technology, but also by collaboration between educators, educational 

institutions, and government policies. In conclusion, digital learning technology has the 

potential to significantly improve educational quality in Indonesia when supported by 

inclusive policies, teacher competence, and sustainable infrastructure. 
This is an open access article under the CC–BY-SA license. 

 

 

INTRODUCTION 
Rapid advances in digital technology have significantly reshaped the structure and face of global education. (Childs 

et al., 2024). Various innovations such as e-learning, Learning Management Systems (LMS), mobile applications, and 

immersive technologies have revolutionized the way students and educators access, deliver, and experience the learning 

process (Dritsas & Trigka, 2025). The advent of technologies such as artificial intelligence (AI), virtual and augmented 

reality (VR/AR), adaptive learning systems, and data-driven analytics has opened up opportunities for the creation of 

learning environments that are more individualized, dynamic, and interactive than traditional classroom teaching approaches 

(Abuali & Ahmed, 2025). 

The COVID-19 outbreak has accelerated the use of digital learning technology, prompting educational institutions to 

quickly adapt to online platforms in order to maintain teaching and learning activities (Garlinska et al., 2023). At the same 

time, the shift exposed persistent inequalities in digital access, particularly among students without adequate internet 

connections or technological devices. Despite the emergency response that drove its initial adoption, digital learning has 

transformed into a key foundation of education in the 21st century. This approach supports the development of core 
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competencies such as creativity, critical thinking, communication skills, and collaboration, known as the “4Cs,” which are 

widely recognized as fundamental skills for success in a digitally connected global society (Shadiev & Wang, 2022). The 

use of this technology still faces major challenges. Infrastructure gaps, low digital literacy, and socioeconomic disparities 

mean that the benefits of technology are not felt equally. Digital technology, in the context of education, has dual potential: 

on the one hand, it can promote equal access to learning; but on the other hand, if it is not regulated in an inclusive and fair 

manner, it risks widening educational inequality. Study of (Christanti et al., 2024) further confirm that the success of digital 

learning depends on equitable policy implementation and resource distribution. 

In Indonesia, the integration of digital learning technologies intersects with broader educational challenges, such as 

unequal access, disparities in teacher quality, and uneven policy implementation. Digital transformation in education has not 

only brought innovations such as e-learning and online learning platforms, but also requires profound adjustments to 

curricula and learning strategies to align with 21st-century competency requirements (Nugroho et al., 2025). Despite 

significant reforms and initiatives such as the Smart Indonesia Program, inequality in educational opportunities persists, 

particularly between urban and rural communities (Mujiburrohman & Putri, 2024). Social inequality continues to influence 

variations in education quality, with marginalized students often facing limited access to competent teachers, adequate 

resources, and technological infrastructure (Baharuddin & Burhan, 2025). Government policies, including competency-

based approaches and 13-year compulsory education, have attempted to address these issues, yet implementation remains 

constrained by structural and infrastructural barriers (Mustofa et al., 2025). Digital learning technology has the potential to 

improve the quality of education in Indonesia, but its use has not been maximized. E-learning, LMS, and digital applications 

help expand access, especially in areas that are difficult to reach with conventional education services. Digital technology also 

provides opportunities for creating more flexible and interactive learning processes that can be adapted to the characteristics 

and needs of individual students. 

This study offers a new conceptual framework regarding the influence of digital technology on the quality of education. 

Unlike previous studies that focused more on theoretical approaches, this study systematically reviews various literature to 

provide a comprehensive analysis of the use of digital technology in the context of improving the quality of education. The 

main focus of this study is to map in depth the impact of digital learning technology on the quality of education in Indonesia. 

Specifically, this study aims to answer the question: to what extent can the application of digital technology contribute to 

improving the quality of education in Indonesia?. 

Unlike previous studies, this study is the first initiative to systematically synthesize literature by referring to the 

PRISMA protocol in the context of education in Indonesia. This study utilizes reputable international sources indexed in 

Scopus and ERIC to explore patterns, challenges, and opportunities in the implementation of digital technology on the quality 

of education. Through a systematic literature review approach, this study integrates the results of previously scattered studies, 

presents a comprehensive mapping of research trends, and reveals areas of study that have received little attention (Phillips 

et al., 2024). This study presents a new contribution in the form of a comprehensive synthesis and development of a 

conceptual framework regarding the role of digital technology in improving the quality of education in Indonesia. In addition, 

the results of this study are expected to serve as a scientific basis for learning media developers in designing educational 

technologies that are relevant to contemporary needs. However, the scope of this study is limited to a specific database, so 

information from other sources or databases outside this scope is not included in the analysis. 

 

METHOD RESEARCH DESIGN 
This study applies a systematic literature review method with a narrative synthesis approach. A systematic review 

was chosen because it provides a structured, transparent, and replicable framework for the literature review process, and 

allows researchers to identify research gaps, further study needs, and future priority directions (Wong et al., 2022). This 

methodology enables the systematic mapping of research trends and gaps to produce a comprehensive synthesis of the impact 

of digital technology on the quality of education (Yuliandari et al., 2023). A narrative approach was used because the data 

analyzed was qualitative and mixed, but still followed the principles of regularity, transparency, and replication (Hansen et 

al., 2022). This study integrates findings from various heterogeneous studies related to the impact of digital learning 

technology on the quality of education in Indonesia (Ahmad et al., 2024). To ensure the reliability and validity of data 

extraction and thematic analysis, this study implemented an inter-rater reliability procedure involving discussion and 

consensus among all researchers. The choice of validation in this study was due to collaborative discussions, researchers were 
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able to clarify differences in views, deepen data interpretation, and ensure that each analytical decision reflects a strong 

conceptual consensus (Cole, 2024). After identifying and screening the eligible articles, each researcher independently coded 

the data based on predetermined thematic categories: learning effectiveness, access and equity, teacher readiness, and policy-

infrastructure support. Once individual coding was completed, the researchers conducted a consensus discussion 

(deliberative validation) to compare interpretations and resolve discrepancies in coding results (Jacobs et al., 2021). This 

deliberative validation approach emphasizes collaborative dialogue rather than statistical calculation alone, ensuring that each 

theme reflects a shared understanding derived from critical discussion (Senghor & Racine, 2022). 

 

RESEARCH CHARACTERISTIC 
The data in this study were obtained from international scientific articles indexed in Scopus and ERIC. These databases 

were selected based on their coverage of international literature relevant to the field of education, including digital technology, 

learning innovation, and the contribution of digital technology to learning quality. The article search process used structured 

query strings designed to identify publications directly related to the objectives and scope of the study (Gusenbauer & 

Haddaway, 2020). This strategy combines main keywords and Boolean operators 

 

(AND, OR) to control the scope of the search, either by expanding or narrowing the results obtained (Gusenbauer & 

Haddaway, 2020). Table 1. Summary of databases and keywords relevant to this study. 

Table 1. Data Sources and Query Strings 
Data 

Source 

Search Component Keywords Description 

 Digital Learning "digital learning", "e- 

learning",  "online 

education", "virtual 

learning" 

Covering various forms of technology-

based learning, both 

synchronous and 

asynchronous. 

 Technology "technology", "tech", 

"tools", "platforms" 

Referring to elements of digital

 innovation, including 

applications, Learning Management 

Systems (LMS), and AI 

and VR/AR-based systems. 

 Education and Learning "education", "learning", 

"teaching", "instruction" 

Covering elementary school to high 

school levels, as well as the roles 

of educators and students. 

Scopus and 

ERIC 

 

 Quality and Impact "quality", "effectiveness", 

"outcomes", "standards" 

A screening study that examines the 

impact or role of digital technology in 

improving the quality of the learning 

process and student learning 

outcomes. 

 Area Coverage "Indonesia", "Indonesian", 

"Southeast Asia", 

"ASEAN" 

Referring to local and regional contexts 

that have similar  structural  and 

policy relevance. 

Based on Table 1, the search process was conducted using a number of strategically arranged keyword groups to 

capture scientific publications relevant to the research focus, namely the impact of digital learning technology on the quality 
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of education in Indonesia. The first component, digital learning, covers various forms of technology-based learning, both 

synchronous and asynchronous. The second component, technology, was directed at searching for literature that discusses 

aspects of digital innovation, including the use of applications. The third component, education and learning, broadened the 

scope of the study to cover all levels of education, from elementary to higher education, and involved the active participation 

of educators and students. The fourth component, quality and impact, aims to identify studies that explicitly examine the 

contribution or influence of digital technology on education. Meanwhile, the final component, regional context, is used to 

ensure that the literature reviewed remains relevant to the geographical and social conditions of education in Indonesia. 

 

Inclusion Exclusion Criteria 
Inclusion and exclusion criteria are formulated to ensure that the literature analyzed is relevant to the research focus. 

Selected articles must be indexed scientific publications that have undergone peer review, been published 

between January 2020 and December 2024, be in English, and explicitly discuss the application of digital learning 

technology and its impact on the quality of education in Indonesia. Non-scientific publications such as editorials, opinions, 

comments, brief reports, and proceedings that do not contain empirical data are not included in the study. Articles written in 

languages other than English or published before 2020 were also excluded from the analysis. In addition, studies that focused 

on non-educational aspects of technology or were outside the context of the Indonesian education system were also excluded. 

Table 2 details the literature criteria used in this study. 

Table 2. Inclusion Exclusion Criteria 
Aspect Inclusion Criteria Exclusion Criteria 

Focus of Study Reviewing digital learning 

technology and its impact on the 

quality of education. 

Articles that are not related to digital 

technology with educational quality 

or learning quality aspects. 

Accessibility Available openly (open access) Requires paid or restricted access 

Publication timeframe Published between January 2020 

and December 2024 

Published  outside  the  range  of 

January 2020 - December 2024 

Type of publication Empirical research article Editorials, commentaries, opinions, 

case studies, conference 

proceedings, article reviews, brief 

notes, books, and book chapters 

Study design Quantitative, qualitative, or a 

combination of both 

Literature review 

Language In English Using languages other than English 

Research Procedure 
This study was conducted with reference to the PRISMA guidelines as a systematic reporting standard to ensure 

transparency, repeatability, and accuracy in the literature review process. The PRISMA protocol covers four main stages, 

namely identification, screening, eligibility assessment, and inclusion (Mohamed et al., 2020). The identification stage 

involved conducting a systematic literature search using three main databases: Scopus and ERIC. Keywords were compiled 

using Boolean operators to capture articles relevant to the topics of digital learning, educational technology, and education 

quality in Indonesia (Rafiq et al., 2023). During the screening stage, all articles identified through the initial search were 

examined to remove duplicates and publications that did not meet the initial selection criteria. This process was carried out by 

reviewing the titles, abstracts, and keywords to ensure their relevance to the research focus (Polanin et al., 2019). Next, in the 

eligibility assessment stage, each article that passed the screening was reviewed thoroughly based on its full text content. 

Articles that did not meet the requirements, such as opinions, editorials, or publications that did not present research data, were 

excluded from the analysis. In the inclusion stage, articles that met all eligibility criteria were included in the final analysis. 

These articles were then extracted and analyzed thematically to identify patterns, correlations, and research trends regarding 

the influence of digital technology on the quality of education in Indonesia. All stages of this literature selection were 

documented in a PRISMA flow chart showing the number of articles in each phase, from identification to the final inclusion 

stage. To maintain validity and objectivity, the review process was conducted independently by researchers, and the results 

were then compared to ensure consistency in the inclusion-exclusion decisions (Miranda et al., 2024). Each step was recorded 

https://ejournal.unibabwi.ac.id/index.php/sosioedukasi/index


 
Volume 14 No. 4. Desember 2025            https://ejournal.unibabwi.ac.id/index.php/sosioedukasi/index 

 

3146 

 

in detail so that the research procedure could be replicated by other researchers with similar results, in accordance with the 

PRISMA principles (Ramasamy, 2022). Figure 1. The literature selection process carried out to produce the studies 

examined in this research, resulting in a comprehensive overview. 

Figure 1. PRISMA – ScR Flow Chart 

 
DATA ANALYSIS 

This study applies a thematic analysis approach integrated with the Systematic Literature Review (SLR) framework 

based on the PRISMA protocol. This approach was chosen because it is considered effective in identifying, grouping, and 

synthesizing findings from various empirical and conceptual studies discussing the impact of digital learning technology on 

the quality of education in Indonesia (Rosli et al., 2022). Each article that met the inclusion criteria was extracted using a 

systematically compiled worksheet. The extraction process was carried out consistently to ensure data uniformity and 

facilitate the coding stage (Adnan & Akbar, 2019). The extracted data were then coded thematically to represent the main 

concepts or issues found. Coding was conducted inductively, based on actual findings in the literature, and deductively, 

referring to the research focus (McKibben et al., 2020). After the themes were identified, a narrative synthesis was conducted 

to interpret the relationships between themes and integrate the results from various studies. This analysis identifies patterns 

of similarity, difference, and interrelationships between findings, while also confirming the role of digital technology in 

supporting improvements in the quality of education in Indonesia (Ika Sari et al., 2024). All stages of the analysis were 

documented openly and systematically so that they could be replicated in accordance with PRISMA reporting standards 

(Sohrabi et al., 2021). The results of the analysis 

produced a thematic map representing the main contributions and challenges faced in the application of digital learning 

technology to national education quality (Santoso et al., 2022). These findings were then used to construct a new conceptual 

framework that explains the relationship between technological factors, policy, teacher readiness, and student learning 

outcomes. 

 

RESULT AND DISCUSSION 
Result 

A systematic search process through two main databases, Scopus and ERIC, yielded a number of articles that matched 

the specified keywords. After screening and applying inclusion and exclusion criteria based on the PRISMA protocol, articles 

that met the requirements were selected for further analysis. The selected articles were empirical studies published between 
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2020 and 2024, a period that reflects the acceleration of digital transformation in the education sector after the COVID-19 

pandemic. The analyzed literature generally focused on the topics of digital learning, educational technology innovation, and 

the influence and contribution of technology to improving the quality of education. Table 3 presents a summary of the 

characteristics of the studies reviewed, including information on the authors, year of publication, research objectives, 

methodological approaches, and main findings. 

Table 3. Literature Review Results 

Author (s), 

Year 

Country Focus of Study Key Findings Relevance to Review 

Luckyardi et 

al., (2024) 

Indonesia Integration   of 

technology in 

language learning 

in Indonesia. 

Integration of digital innovations 

such as interactive applications 

and online platforms   

improves   the 

effectiveness of language 

learning. 

Demonstrates that technology 

adoption can improve learning 

outcomes and support

 pedagogical 

innovation. 

Sugiyanto et 

al., (2024) 

Indonesia Digital innovation 

in strengthening 

student empathy 

through 

GeoCapabilities. 

Disaster-based digital learning 

increases student empathy and 

social awareness. 

Relevant to the development 

of 21st century skills 

(collaboration & empathy) 

through digital learning. 

Rasdiana et 

al., (2024) 

Indonesia Teachers' digital 

competence  and 

technological 

leadership. 

Principal leadership and digital 

culture have a significant impact 

on teachers' digital competence. 

Strengthening the 

relationship between teacher 

readiness and the successful 

implementation of digital 

learning. 

Heryanto et 

al., (2023) 

Indonesia Analyzing the 

influence   of 

technology, teacher 

leadership,  and 

curriculum 

implementation 

on the quality of e- 

learning during 

the pandemic in 

Indonesia. 

Teacher leadership ensures that 

technology is utilized optimally, 

while a curriculum that is 

adaptive to digitalization 

strengthens the quality of online 

learning. 

This study shows that the 

integration of digital 

technology needs to be 

supported by teacher 

leadership and curriculum 

adaptation to improve the 

quality of learning in a 

sustainable manner. 

Maryani et 

al., (2023) 

Indonesia Technology 

readiness and 

learning outcomes 

of elementary 

school students. 

Technology readiness affects 

online learning outcomes during 

the new normal era. 

Demonstrates the relationship 

between technology 

readiness and the 

effectiveness of digital 

learning. 

Arifin et al., 

(2022) 

Indonesia The use of 

gamification 

(Quizizz)  in 

online evaluation. 

Gamification increases student 

participation and motivation in 

the online evaluation process. 

Relevant to innovative digital 

learning strategies to increase 

learning engagement. 

Pardamean et 

al., (2022) 

Indonesia AI-based learning 

style predictions 

for   elementary 

education. 

AI-based adaptive learning 

models can adjust to students' 

learning styles. 

Strengthening the potential of 

AI for personalized digital 

learning. 
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Sulisworo et 

al., (2021) 

Indonesia The use of 

Augmented 

Reality (AR)  in 

science education. 

AR improves understanding of 

global warming concepts and 

motivates teachers and students 

to learn. 

Provides evidence of the 

effectiveness of immersive 

technology in digital science 

education. 

Borleffs et 

al., (2020) 

Indonesia Digital support for 

reading 

difficulties 

(GraphoLearn SI). 

The GraphoLearn program helps 

Indonesian children with reading 

difficulties. 

Relevant to the application of 

digital learning for basic and 

remedial education. 

Kang & 

Kusuma, 

(2020) 

Indonesia Personality-based 

gamification for 

vocabulary 

learning. 

Personality-based gamification 

models effectively improve 

foreign vocabulary mastery. 

Reinforcing the concept of 

personalized digital learning. 

Arzfi et al., 

(2025) 

Indonesia Development of 

game-based 

learning digital 

teaching 

materials. 

The GBL model effectively 

improves learning outcomes for 

elementary school students. 

Provides empirical evidence 

that interactive digital media 

improves the quality of 

learning. 

Nurhasanah et 

al., (2025) 

Indonesia Innovation in 

science-based 

digital learning 

media. 

Digital learning media increases 

motivation and learning 

outcomes in science. 

Relevant to innovations in 

digital media in improving 

the quality of science 

learning. 

Ramdhani et 

al., (2025) 

Indonesia Interactive e- 

modules based on 

differentiation in 

mathematics. 

Interactive e-modules increase 

independence and learning 

outcomes for elementary school 

students. 

Illustrating the effectiveness of 

digital differentiated learning 

in basic education. 

Fitra et al., 

(2025) 

Indonesia Development of 

contextual  e- 

magazines for 

biology materials. 

Digital e-magazines increase 

high school students' interest and 

understanding of biology 

concepts. 

Providing evidence of 

contextual digital media 

innovation  in  improving 

learning outcomes. 

Lesmanawati 

et al., (2024) 

Indonesia Development of e- 

pocket books on 

environmental 

issues. 

E-pocket books based on local 

issues raise students' 

environmental awareness. 

Relevant to the integration of 

digital technology and local 

context in learning. 

Ristanto et 

al., (2022) 

Indonesia Flipped 

Classroom– Digital

 Game 

Based Learning 

(FC-DGBL). 

The FC-DGBL model improves 

understanding of genetic 

concepts and critical thinking 

skills. 

Supports the effectiveness of 

the digital learning 

combination   model   on 

conceptual learning 

outcomes. 

Revalestina &

 Suwono, 

(2025) 

Indonesia The use of 

Augmented 

Reality (AR) for 

biology learning. 

AR models improve students' 

digital literacy and cognitive 

knowledge. 

Strengthening the role of 

immersive technology in 

improving students'  digital 

literacy. 

Prastyanti et 

al., (2022) 

Indonesia Education 

services during 

the COVID-19 

pandemic. 

Schools adapted quickly to 

online learning despite technical 

challenges. 

Providing context for the 

digital transformation of 

education in Indonesia after 

the pandemic. 

Based on the literature review in Table 3, conducted on selected articles, a number of key findings were obtained that 

reflect the application of digital learning technology in Indonesia from various educational perspectives, both from the 

perspective of students, educators, and institutional policies. This study identifies various research focuses that can generally 

https://ejournal.unibabwi.ac.id/index.php/sosioedukasi/index


 
Volume 14 No. 4. Desember 2025            https://ejournal.unibabwi.ac.id/index.php/sosioedukasi/index 

 

3149 

 

be grouped into four main themes: (1) The effectiveness of learning through digital technologies such as e-learning, 

gamification, AR/VR, and AI, which increase motivation, interactivity, and learning outcomes; (2) Equal access and 

reduction of the digital divide, with technology expanding access to education despite infrastructure and digital literacy 

constraints; (3) The digital readiness and competence of teachers and school leadership as the key to successful technology-

based learning; and (4) Policy, infrastructure, and institutional support, including the role of government, improvement of 

facilities, and continuous training in digital education transformation. These findings indicate that although digital learning 

technology has been proven to contribute to improving the quality of education, its success is highly dependent on the 

readiness of all aspects of education, including policy, human resources, and equal access to technology. The results of this 

literature synthesis are presented in Figure 2, which summarizes the interrelationships between themes and illustrates the 

dynamics of digital learning technology implementation in the context of education. 

Figure 2. Flowchart of findings synthesis 

 
Based on Figure 2, the results of the systematic literature review show that the application of digital learning 

technology in Indonesia contributes significantly to improving the quality of education in various aspects. The main findings 

can be grouped into four major themes, namely learning effectiveness, equitable access and reduction of the digital divide, 

teacher readiness and digital competence, and policy support and institutional infrastructure. These findings confirm that 

digital learning technology is a multidimensional instrument whose effectiveness is determined not only by technological 

innovation, but also by the readiness of human resources, adaptive policies, and equitable educational infrastructure. The 

successful implementation of digital learning depends on the synergy between teachers, institutions, and the government in 

creating an educational ecosystem that is inclusive, sustainable, and oriented towards improving the quality of learning. 

 

Discussion 

Learning Effectiveness 

The development of digital technology in education has not only expanded access to various learning resources, but 

has also fundamentally changed the way students interact, are motivated, and understand teaching materials. A study 

conducted by (Li et al., 2022) shows that the continuous use of digital devices in individual learning models can improve 

students' academic achievement and motivation to learn in the long term. A study conducted by (Ratnaningsih et al., 2020) 

revealed that the use of e-learning platforms can significantly increase student motivation and academic achievement 

compared to traditional learning methods. This improvement is influenced by the existence of interactive features that enable 

two-way communication between educators and students, as well as a direct feedback system that encourages active student 

engagement in the learning process. Students feel more confident and motivated because the material is presented visually 

and is easily accessible (Delita et al., 2022). 

Comparatively, other studies (Sofyan et al., 2025) ) reveal that the effectiveness of digital-based learning depends on 

the degree of interactivity and adaptability embedded in the system. This contrast suggests that digital tools are effective not 

merely because of their novelty, but because they enable differentiated learning aligned with students’ needs. Synthesizing 

these findings, it can be concluded that learning effectiveness is maximized when digital tools integrate both cognitive 

engagement and adaptive feedback, rather than focusing solely on visual or gamified appeal. The integration of innovative 

learning models with digital technology can foster curiosity, critical thinking skills, and student responsibility for their 

learning tasks (Timor et al., 2021). These findings indicate that digital technology contributes substantially to improving the 

effectiveness of the learning process by strengthening students' motivation, independence, and active participation in learning 

activities. However, its successful implementation is highly dependent on infrastructure readiness, teacher digital literacy, 

and the pedagogical strategies employed. 

 

Policy, 
Infrastructure, and 

Institutional Support 

Teacher Digital 
Readiness and 
Competence 

Equal Access and 
Reducing the 
Digital Divide 

Learning 
Effectiveness 

The Impact of Digital 
Learning Technology on 
the Quality of Education 
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Equal Access and Reducing the Digital Divide 

The rapid digital transformation has not been fully matched by equitable infrastructure and community capacity to 

utilize technology optimally, especially in resource-limited areas. The access limitations to high-speed internet networks, the 

lack of proper learning tools, and the lack of learning environment support are the main obstacles faced by students in 

marginalized areas (Christanti et al., 2024). Thus, although digital learning is expected to be a tool for educational equity, in 

practice it still has the potential to widen disparities if it is not supported by inclusive policies. The findings of (Rahmi et al., 

2025) It should be noted that technological developments in the field of education in Indonesia still face substantial obstacles, 

including disparities in technological infrastructure between regions, low levels of digital literacy among educators, and a 

lack of synergy between the government, educational institutions, and the private sector. 

However, this study also offers strategic solutions, such as improving digital training for educators, procuring ICT 

devices in 3T (underdeveloped, frontier, and outermost) regions, and strengthening sustainable technology-based education 

policies. A review of education policy in Indonesia shows that digital transformation in education must be accompanied by 

curriculum reform and policies to ensure equitable access (Hunaepi et al., 2024). Meanwhile, (Solehudin, 2024) highlights 

the digital divide from an educational policy perspective, arguing that this inequality is rooted in public policies that do not 

fully prioritize access to technology as a basic right in education. By comparing these perspectives, it becomes clear that the 

role of technology as either an equalizer or divider depends on contextual factors particularly policy intervention and 

infrastructure investment. Synthesizing across the literature, digital learning can indeed promote inclusivity, but only if 

accompanied by systemic efforts to bridge infrastructural and literacy gaps. 

 

Teacher Digital Readiness and Competence 

The digital competence of educators and leadership in the field of education are key elements that determine the 

successful implementation of digital learning technology in Indonesia. Although the availability of technology and 

infrastructure are essential requirements, the effectiveness of its implementation still depends heavily on the readiness of 

human resources, especially teachers as the main drivers in the teaching and learning process. A study conducted by (Clinciu, 

2023) states that improvements in education management and effective teacher leadership strategies significantly influence 

the development of an adaptive learning environment that is oriented towards optimal academic achievement. 

Furthermore, research by (Sugiri, 2025) indicates that student learning outcomes can be improved through the 

effective use of learning technology and educational management. Continuing education, professional incentives, and support 

from educational institutions are crucial elements in developing teachers' digital and pedagogical competencies (Permatasari 

& Tandiayuk, 2023). In the context of education in Indonesia, these implications show that strengthening teachers' digital 

competencies must be accompanied by innovative educational leadership development, so that digital transformation is not 

limited to the application of technology, but develops into a sustainable digital learning culture (Flori et al., 2025). 

Comparatively, these findings converge on the idea that technological effectiveness is mediated by human capacity. The 

synthesis indicates that even advanced tools such as AI, AR, or gamification cannot yield optimal outcomes without strong 

pedagogical competence. Thus, teachers act as the central moderators linking technological innovation to educational quality 

a consistent conclusion across multiple sources. 

 

Policy, Infrastructure, and Institutional Support 

Digital transformation in education is not only determined through the use of technology in the classroom, but also 

heavily dependent on policy support, adequate infrastructure, and institutional commitment to creating a sustainable and 

adaptive education system. The success of digital learning implementation is greatly influenced by the role of institutions in 

developing an integrated digital ecosystem, including internal policies, technology investment, and strengthening digital 

culture in the academic environment (Alenezi, 2023). Other study other studies emphasize that such policies lack consistency 

and long-term infrastructure planning (Islam & Faisal Ali Khan, 2023). There is a need for a national strategy to standardize 

and monitor the readiness of digital infrastructure across educational regions (Vishnu et al., 2024). The government is making 

efforts to expand the school internet network through the “Merdeka Belajar” program and the digitization of educational 

facilities in 3T areas. 

The success of digital transformation requires institutional leadership and cross-unit collaboration that can build staff 

competencies, provide technical support, and ensure the sustainability of online learning innovation (Langseth et al., 2023). 
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Synthesizing these studies reveals that policy alone is insufficient without institutional readiness. Effective digital 

transformation requires synergy between government policies, school management, and teacher professional development 

(Vičič Krabonja et al., 2024). The development of a digital learning community for teachers is a crucial effort in strengthening 

support from educational institutions to ensure the sustainability of digital transformation in the education sector. Therefore, 

sustainable change in educational quality depends on an integrated ecosystem not isolated policy reforms. 

 

CONCLUSION 
Based on a review of the literature, the application of digital learning technology contributes significantly to improving 

the quality of education in Indonesia. However, its effectiveness depends on four related factors: learning effectiveness, 

equitable access, teachers' digital competence, and institutional and policy support. Interactive media such as e-learning, 

gamification, AI and AR/VR increase student motivation and learning outcomes; equitable access ensures inclusion; teacher 

competency strengthens the integration of technology in pedagogy; and policies and infrastructure support the sustainability 

of digital transformation. These four factors complement each other, so that digital education development strategies must 

be holistic, integrating pedagogical innovation, human resource capacity building, and policy support to improve the quality 

of education in a sustainable manner. 
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