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Abstract: This research, utilizing the Systematic Literature Review methodology, investigates the role 
of Big Data in optimizing the education system in Indonesia. By examining sources indexed in 
Scopus, DOAJ, and Google Scholar within the last decade (2013-2024), the study reveals that the 
implementation of Big Data has positively contributed to enhancing inclusivity and accessibility in 
the Indonesian education system. The findings emphasize specific measures, such as the introduction 
of Data Science courses, national education planning programs, and studies on predicting student 
performance, as effective strategies in improving the quality of learning and enhancing educational 
management efficiency. Although still in its early stages, the utilization of Big Data in Indonesian 
education exhibits significant potential. The study underscores the necessity for additional efforts in 
human resource development, policy formulation, and the provision of adequate infrastructure to 
maximize the benefits of Big Data implementation. In summary, this research offers a comprehensive 
overview of the positive impacts of implementing Big Data in the Indonesian education system. 
Practical implications include the need for clear and well-enforced regulations safeguarding data, 
effective curriculum integration, and leveraging Big Data in the banking sector to enhance data 
utilization efficiency, supporting sustainable educational development. Future research may explore 
in-depth analyses of the impacts on inclusivity and accessibility in education, alongside strategies for 
curriculum adaptation optimized through Big Data utilization. The study aims to provide profound 
insights to aid the ongoing development of education in Indonesia. 
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A. INTRODUCTION 
The application of the Big Data concept in the educational context pertains to the analysis 

and management of a substantial amount of data generated from various sources within the 

education system (Ferdiansyah et al., 2023). Big Data in education is characterized by the 

presence of extensive data volumes, where the acquired information involves a significant and 

diverse quantity. These large data volumes encompass various data types such as exam results, 

student attendance records, online interactions, and more. The distinctive feature of Big Data 

in education is the rapid production of data, given the continuous generation of information 

on a daily basis. Additionally, the diversity of data sources is a crucial aspect, as data may 

originate from various platforms, including learning management systems, sensors in 
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classrooms, and online platforms. The utilization of Big Data in education opens up the 

potential to gain profound insights into learning patterns, student needs, and teacher 

performance evaluation, thereby facilitating the optimization of the education system more 

effectively (Okewu et al., 2021). 

The primary challenges within the Indonesian education system encompass several 

aspects that necessitate in-depth analysis (Efgivia, 2020). Firstly, the central focus is on the 

inequality of access, particularly among communities in remote areas, which still encounter 

difficulties in attaining education comparable to urban areas. Secondly, the lack of educational 

quality poses a serious challenge impacting students' competitiveness on a global scale. The 

decline in educational quality is reflected in national exam results and students' 

unpreparedness to face the workforce or pursue higher education. Lastly, the disparity 

between the educational curriculum and industry needs presents a significant challenge, 

where the alignment of the curriculum with the demands of the job market is crucial to ensure 

students' readiness for the workforce. Serious efforts are required to address these challenges 

through systematic improvement initiatives aimed at enhancing the quality and accessibility 

of education in Indonesia (Fadhil & Sabic-El-Rayess, 2021). 

The optimization of the education system is crucial for enhancing the quality and 

accessibility of education in Indonesia (Tutukansa et al., 2022). Firstly, optimization can 

improve administrative efficiency and resource management, enabling the optimization of 

budgetary allocations and manpower to support better learning. Secondly, enhancements to 

the curriculum and teaching methods through optimization can elevate the quality of 

education, ensuring that students acquire knowledge and skills aligned with future demands. 

Moreover, optimization can address unequal access by providing more affordable and easily 

accessible education programs, particularly for communities in remote areas (Tanjung et al., 

2022). The utilization of technology, as an integral part of system optimization, emerges as a 

crucial solution by facilitating online learning, providing access to global educational 

resources, and enhancing monitoring and evaluation of student progress (Perawironegoro, 

2019). Thus, through the optimization of the education system, Indonesia can effectively 

address challenges related to quality and accessibility, harnessing the potential of technology 

to improve the efficiency and quality of learning. 

Big data has the potential to revolutionize the education paradigm through in-depth data 

analysis. By harnessing big data, researchers can formulate learning strategies and procedures 

to address challenges and facilitate learning (Lutfiani & Lista Meria, 2022) (Zhou et al., 2017). 

The analysis and application of big data in educational technology research can provide 

valuable insights into individual students, enabling researchers to monitor and evaluate 

students, teachers, materials, and participants (Deng et al., 2022). Furthermore, big data can 

assist teachers in understanding students' daily lives, learning habits, and consumption 

records, making their work more dynamic and effective (Nazir & Antharjanam, 2023). The use 

of big data in education can also lead to the development of comprehensive platforms and 

environments for educational organizations to analyze and extract value from the large 

volume, variety, and speed of educational data (Zhang & Tsai, 2021). Overall, big data has the 
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potential to revolutionize education by enabling personalized learning, nurturing innovative 

talents, and reshaping the goals and values of education. 

The utilization of Big Data to optimize education systems in various countries has yielded 

promising results. By analyzing students' behavior and performance data, educators can 

pinpoint areas where students face challenges and develop targeted interventions to enhance 

learning outcomes (Abdulaziz & Aleryani, 2022). Personalized learning experiences can be 

crafted by identifying each student's learning style and adjusting teaching methodologies 

accordingly, leading to increased engagement and motivation. Big Data analysis also has the 

potential to improve assessment practices by eliminating manual grading errors and 

providing objective and accurate assessments based on data analysis (Bhanumathi et al., 2023). 

Moreover, early warning indicators can be employed to identify students at risk of dropout, 

enabling targeted support and enhancing student retention rates (Ma, 2023). Higher education 

institutions can optimize educational management by leveraging Big Data to strengthen 

management processes and foster innovation (Bin, 2023). The integration of Big Data analytics 

in education holds the potential to enhance academic performance, assessment practices, 

student engagement, and retention rates. 

The utilization of Big Data to address educational challenges and enhance educational 

management has become an increasingly intriguing field. Both Liliana et al. (2019) and Asniar 

(2016) advocate for the implementation of Big Data analytics in higher education to gain 

insights into student success rates and improve decision-making processes. Farida (2018) 

emphasizes the challenges faced by librarians in managing the escalating volume of data in 

digital libraries, indicating the necessity for specialized data management skills. Nur (2020) 

discusses the potential of Big Data in smart city technology, underscoring its role in efficient 

resource management. Collectively, these studies affirm the relevance of Big Data in tackling 

various challenges within education and beyond. 

Based on the summary of the presented research findings, several gaps can be identified 

in the context of utilizing Big Data for optimizing the education system, particularly in 

Indonesia. Firstly, although there are studies highlighting the potential of Big Data in 

improving decision-making and learning strategies, there is limited research specifically 

investigating the implementation and direct impact of Big Data solutions in the Indonesian 

educational environment. Most of the cited studies in the summary emphasize the general 

potential and benefits of Big Data but provide less in-depth insights into how Big Data can be 

effectively applied in the unique context of Indonesian education, which has its own 

characteristics and challenges. Secondly, there is a lack of inclusivity in research, particularly 

in representing various education levels and geographical variations in Indonesia. Most of the 

cited research tends to focus on higher education, with limited information on the 

implementation of Big Data at the elementary and secondary education levels. Moreover, 

studies encompassing regional variations in Indonesia, which may have different educational 

conditions and challenges, are also scarce. Thirdly, while some studies highlight the potential 

of Big Data in improving educational management, there is limited research specifically 

addressing the implementation of Big Data to overcome specific challenges in educational 

management in Indonesia. This includes resource management in education, the evaluation of 
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school and teacher performance, and the development of effective educational policies. By 

identifying these gaps, research on the role of Big Data in optimizing the education system in 

Indonesia can lead to efforts to answer lingering questions and provide deeper insights into 

how Big Data can be effectively applied to enhance the quality and accessibility of education 

in Indonesia. A systematic literature review approach will enable a comprehensive 

investigation of relevant literature to address these gaps, with the aim of formulating 

recommendations and guidelines beneficial for policymakers, education practitioners, and 

researchers in Indonesia. 

 

B. METHOD 
This research aims to delve into the role of Big Data in enhancing the efficiency of the 

education system in Indonesia, employing a qualitative research method through the 

Systematic Literature Review approach. The primary focus is to analyze literature published 

over the last 10 years (2013-2024) from reputable academic sources such as Scopus, DOAJ, and 

Google Scholar. The objective of this study is to provide in-depth insights into how the 

implementation, impacts, and challenges of utilizing Big Data can optimize the education 

system in Indonesia. The literature search strategy involves accessing various leading 

academic databases, including Scopus, DOAJ, and Google Scholar. The search will be 

conducted using relevant keywords such as "Big Data," "education system," "Indonesia," and 

other related phrases. In the literature selection process, we will consider publications within 

the last 10 years (2013-2024) to ensure their relevance to the research context. 

The inclusion criteria for this study will consider publications that significantly contribute 

to understanding the role of Big Data in optimizing the education system in Indonesia. These 

criteria include empirical studies, literature reviews, and research reports specifically 

addressing the applications and impacts of Big Data in the context of education in Indonesia. 

Conversely, exclusion criteria will filter out publications that do not meet quality standards or 

are irrelevant to the research focus. The initial selection phase will involve screening based on 

the titles and abstracts of publications to determine their suitability for inclusion. Subsequently, 

the researcher will conduct a thorough evaluation of publications that pass the initial screening 

stage. Data extraction will be performed meticulously, covering information related to 

research methodologies, key findings, applications of Big Data in education, and the resulting 

impacts. The entire process will be carried out carefully and transparently to ensure the 

validity and reliability of the extracted data. Through these methodological steps, it is expected 

that this research will make a significant contribution by providing meaningful insights into 

the role of Big Data in optimizing the education system in Indonesia, while also identifying 

relevant directions for future research. 

 

C. RESULTS AND DISCUSSION 
1. Implementation of Big Data in the Indonesian Education System 

The integration of Big Data is currently underway in the Indonesian education system. 

The introduction of the Data Science course aims to enhance the competencies of human 

resources in Papua and support the developmental efforts of the Indonesian government 

(Yuliana et al., 2023). The national education planning program involves the collection of 



 

194  |  International Seminar on Student Research  

        in Education, Science, and Technology 

        Volume 1, April 2024, pp. 190-199 

 

 

integrated data known as DAPODIK, serving as the primary data source for the national 

education system. This data is utilized by the central government to make decisions regarding 

staff ratios in the education sector, professional allowances for educators, and school 

operational costs (Widanti, 2022). A study on Big Data in the education sector has gathered 

data from undergraduate students across 13 provinces in Indonesia, employing various 

techniques for data pre-processing and revealing potential clusters within the dataset. The 

research's objective is to predict student performance based on their profiles and provide 

solutions and intervention strategies for their success (Yunita et al., 2022). Rules regarding 

digitization and the implementation of Big Data are being enforced to prevent corruption in 

the education sector and achieve inclusive and equitable educational quality in Indonesia 

(Yunita et al., 2022). 

The integration of Big Data into the Indonesian education system is still in its nascent 

stages, primarily focusing on governmental institutions (Sirait, 2016). Nevertheless, there 

exists potential for its incorporation within the SME sector, promising enhancements in 

trading performance (Hadi, 2020). Explorations into the utilization of Big Data for pattern 

recognition within data warehousing have been conducted within the banking sector 

(Megantara & Warnars, 2016). Furthermore, attention has been drawn to the role of education 

in advancing accounting information systems amidst the advent of Big Data and the 4th 

industrial revolution (Novayanti & Herliana, 2018). These studies collectively suggest that 

while the integration of Big Data into the Indonesian education system remains limited, there 

is considerable potential for its utilization across various sectors. 

The implementation of Big Data in the Indonesian education system demonstrates 

concrete efforts to harness information technology for enhancing the efficiency and 

effectiveness of education. The introduction of the Data Science course and the utilization of 

the integrated national education planning program reflect the government's commitment to 

leveraging the potential of Big Data to improve educational management and learning 

outcomes. Moreover, studies focusing on the use of Big Data to predict student performance 

provide specific examples of how data analysis can be employed to offer precise solutions in 

enhancing educational quality. While initial steps have been taken to integrate Big Data into 

the Indonesian education system, there are still several challenges that need to be addressed. 

One of these challenges is the availability of human resources equipped with skills in data 

analysis and the application of information technology in the education sector. Additionally, 

there is a need for clear policies and adequate infrastructure support to ensure the successful 

implementation of Big Data in education. 

 

2. Impact of Big Data Usage on the Quality of Education 

The utilization of Big Data in education has the potential to enhance the quality of learning 

at various levels. By collecting and analyzing student behavior and performance data, 

educators can identify areas where students face challenges and develop targeted 

interventions to help them improve their learning outcomes (Bhanumathi et al., 2023). Big Data 

can also be employed to improve assessment systems by eliminating manual grading errors 

and providing objective and accurate assessments based on data analysis (Shen et al., 2023). 
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Furthermore, Big Data analysis can be utilized to monitor and evaluate the quality of teaching 

in higher education, enabling the effective adjustment of factors influencing teaching quality 

(Dong, 2023). Additionally, Big Data can optimize e-learning systems by identifying and 

analyzing the root causes of issues and providing alternative solutions (Dahdouh et al., 2020). 

Overall, the use of Big Data in education can result in personalized learning experiences, 

increased student engagement and motivation, and reduced dropout rates, ultimately 

enhancing the quality of education (Labib et al., 2023). 

The utilization of Big Data in education has proven to significantly enhance the quality of 

learning across various levels. Both Efgivia (2020) and Asniar (2016) underscore the potential 

of Big Data in providing insights into student performance and behavior, guiding teaching 

strategies and decision-making processes. Liliana et al. (2019) places a stronger emphasis on 

the role of Big Data in analyzing student success rates, while Ali (2020) discusses its 

contributions to education and training within the library field. These studies collectively 

highlight the transformative impact of Big Data in education, spanning from improving 

learning experiences to guiding policy-making and decision-making processes. 

These studies indicate that the implementation of Big Data has a significant positive 

impact on improving the quality of learning. The extensive collection and analysis of data 

enable educational stakeholders to gain profound insights into student behavior and 

performance, allowing them to take concrete steps to enhance learning outcomes. Furthermore, 

the utilization of Big Data in assessment and monitoring the quality of teaching contributes to 

creating a more efficient and effective learning environment across various educational levels. 

This understanding provides a comprehensive overview of the contribution of Big Data in 

achieving the goal of enhancing the quality of learning. These studies make a crucial 

contribution to recognizing the benefits of Big Data in the educational context. By focusing on 

aspects such as identifying student challenges, improving assessment systems, enhancing the 

quality of teaching, and optimizing e-learning systems, these research works establish a robust 

foundation for concluding that Big Data can bring about significant positive changes in the 

field of education. Nevertheless, while some studies delve into specific sectors, such as 

libraries (Ali, 2020), and student success (Liliana et al., 2019), providing more detailed insights 

into how Big Data can be applied in specific domains. 

 

3. Challenges and Constraints of Implementing Big Data in the Indonesian Education 

Context 

The primary obstacles to the implementation of Big Data in the Indonesian education 

system include the inadequate regulations for preventing corruption in the education sector 

(Yuliana et al., 2023), and the challenges of integrating Data Science into the curriculum 

(Yunita et al., 2022). Additionally, there is a need for further improvements in the application 

of big data in the Indonesian banking sector, particularly concerning aspects like diversity, the 

dominance of structured data architecture, limited performance indicator options, and the 

separation of customer-corporate visions (Yunita et al., 2022). These hindrances impede the 

effectiveness of utilizing big data in the educational environment, restraining the potential for 

data-driven decision-making and the attainment of inclusive and equitable educational 

quality in Indonesia. 
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The primary hurdles in integrating Big Data into the Indonesian education sector include 

the absence of well-defined regulations and robust law enforcement mechanisms for data 

protection (Hertianto, 2021). Additionally, there is a necessity for both system development 

and government implementation (Hadi, 2020). These challenges are further exacerbated by the 

sluggish adoption of Big Data analytics within governmental institutions (Sirait, 2016). 

Moreover, a clear comprehension of the factors steering the rapid advancement of Big Data, 

along with effective data classification and management, is deemed essential (Ummah, 2022). 

The primary obstacles to the implementation of Big Data in the Indonesian education 

system include inadequate regulatory constraints, the insufficient integration of Data Science 

into the curriculum, and issues related to the use of Big Data in the banking sector. These 

constraints impede the effectiveness of utilizing Big Data in the educational environment, 

diminishing the potential for data-driven decision-making, and hindering the achievement of 

inclusive and equitable educational quality in Indonesia. The main hindrances identified in 

this research reflect real challenges in adopting and implementing Big Data in the Indonesian 

education environment. The lack of regulations, challenges in curriculum integration, and 

issues in the banking sector indicate that a comprehensive approach is required to ensure the 

success of implementing Big Data in the educational context. 

  

4. Inclusivity and Accessibility 

The application of Big Data has demonstrated its capability to enhance inclusivity and 

accessibility in education across diverse regions in Indonesia. Research indicates that the 

utilization of Big Data in distance education within 3T regions (areas facing challenges related 

to infrastructure and accessibility) significantly contributes to the collection and analysis of 

student data, monitoring of the learning process, and prediction of student needs (Widiasanti 

et al., 2023). Moreover, the incorporation of Big Data in the education sector can serve as a 

deterrent against corruption and promote quality education that is inclusive and equitable in 

Indonesia (Yunita et al., 2022). By gathering data from various sources and employing 

techniques such as principal component analysis and the K-Means method, groups of students 

with different risk levels can be identified, enabling the implementation of personalized 

interventions and strategies to enhance their success (Yunita et al., 2022). The integration of 

Big Data technology in education also has the potential to provide suitable learning resources 

and improve educational management information to support teaching and government 

services (Sinaga, 2022). 

The utilization of Big Data, particularly in governmental and educational sectors, is still 

at an early developmental stage in Indonesia (Sirait, 2016). Nonetheless, its potential for 

enhancing inclusivity and accessibility in education is substantial. In the realm of accounting 

education, there is an emphasis on the necessity to adapt curricula to align with industry 

requirements (Novayanti & Herliana, 2018). The effective integration of Big Data in knowledge 

management initiatives within the Telkom University library illustrates its capability to 

support and cultivate the potential of knowledge assets (Kustanti, 2015). Collectively, these 

studies indicate that the application of Big Data could play a pivotal role in advancing 

inclusivity and accessibility in education across various regions of Indonesia. 
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The research findings indicate that the implementation of Big Data has made a positive 

contribution to enhancing inclusivity and accessibility in education in Indonesia. The use of 

this technology not only improves the monitoring and prediction of student needs but also has 

a positive impact on preventing corruption and enhancing overall educational quality. While 

the utilization of Big Data in the education sector in Indonesia is still in its early developmental 

stages, the research results suggest significant potential for providing substantial benefits. The 

success of integrating Big Data in education depends on curriculum adaptability, 

identification of at-risk student groups, and the provision of appropriate learning resources. 

 

D. CONCLUSION 
Based on the evaluation results, the implementation of Big Data in the Indonesian 

education system demonstrates significant potential for enhancing the quality of learning and 

management efficiency. Findings indicate that concrete steps such as the introduction of Data 

Science courses, the use of national education planning programs, and predictive student 

performance studies can improve the effectiveness of Big Data utilization in the educational 

context. However, to maximize its potential, greater efforts are needed in human resource 

development, the formulation of supportive policies, and the provision of adequate 

infrastructure. An important gap to be addressed is the expansion of understanding regarding 

the challenges and ethical considerations associated with the collection and use of big data. 

This necessitates clear and well-enforced regulations, along with effective curriculum 

integration. Emphasizing the use of Big Data in the banking sector can also open opportunities 

for cross-sector collaboration, enhancing the efficiency of data utilization to support 

sustainable educational development. Urgent research topics for future investigation may 

include in-depth analyses of the impact of inclusivity and educational accessibility in various 

regions of Indonesia through the application of Big Data. Furthermore, additional research is 

needed on curriculum adaptation strategies and knowledge management improvements that 

can be optimized through Big Data utilization. This research is expected to provide a clearer 

understanding of how Big Data can more effectively contribute to overall educational quality 

improvement in Indonesia.   
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