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improving the quality of education quality management in Indonesia and its impact on school
sustainability. The research design uses a quantitative approach, especially correlational,

verification or hypothesis testing based on empirical data in the field. The research population

]((/%,V;Z;i; of big data was all teachers, principals and high school supervisors in Palangkaraya City, Central Kalimanan,
Artificial intelligence totaling around 5,423 people. The sample size used the Hair formula and obtained a sample size
Educational quality management of 178 people. Data was collected using a questionnaire which was distributed to selected samples
School sustainability using a Google form. Primary data was analyzed using SMART PLS. The results shows that the

use of big data had an impact on the quality education management, it also has an impact on school
sustainability, while artificial intelligence had an impact on the quality education management, it
also had an impact on school sustainability, In addition, quality education management had an
impact on school sustainability and it mediated the relationship between the use of big data and
school sustainability, and finally, quality education management mediated the relationship
between artificial intelligence and school sustainability.

© 2024 by the authors; licensee Growing Science, Canada.

1. Introduction

Big data and artificial intelligence (AI) are two technologies that are developing rapidly in the era of industrial revolution 4.0
(Zarifis & Fu, 2023). Big data is a very large, complex and diverse set of data that cannot be processed by traditional means
(Kamyab et al., 2023). Al is a branch of computer science that allows machines to imitate human abilities in learning, thinking,
and adapting (Nadkarni et al., 2023). These two technologies have great potential to improve the quality of education quality
management in Indonesia (Umkabu, 2023). Quality education management is the process of planning, organizing, controlling
and improving the quality of education systematically and continuously. Quality education is related to relevance,
effectiveness, efficiency, accountability and stakeholder satisfaction (Khasanah et al., 2023).

Quality education is expected to create competent, creative, and competitive human resources. One of the challenges in quality
management is how to manage data and information that continues to increase and vary from various sources, such as data on
students, teachers, schools, curriculum, learning outcomes, evaluations, etc. (Fangqin, 2024). This data and information needs
to be analyzed, interpreted and utilized to make appropriate and strategic decisions in improving the quality of education
(Wang, 2024).

This is where the role of big data and Al can be utilized. With big data and Al, educational data and information can be
processed quickly, accurately and intelligently (Liu & Jian, 2024). Big data and AI can help identify patterns, trends,
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relationships and anomalies in Education data (Zhang, 2024). Big data and Al can also help provide innovative and adaptive
solutions, recommendations and predictions to improve the quality of education (Wiek et al., 2014). The use of big data and
Al for the quality of education also has implications for school sustainability (Sucuoglu & Erdem, 2021). School sustainability
is the school's ability to survive, develop and contribute to achieving sustainable development goals (SDGs) (Mitarlis et al.,
2023). SDGs is a global agenda containing 17 goals and 169 targets which are expected to be achieved by 2030. SDGs focus
on three aspects, namely environmental, social and economic (Amords Molina et al., 2023). With big data and Al, schools
can improve their performance, quality and competitiveness in providing quality education services (Filgueiras, 2023).
Schools can also increase the capacity, skills and competence of their human resources in facing global challenges (Arora &
Sharma, 2023). Schools can also increase participation, collaboration and partnerships with various parties in realizing
sustainable development. There are aspects that underline the importance of this research, including:

1. Improving the Quality of Education Quality Management: This research has the potential to offer in-depth insight
into how the use of big data and Al can be applied effectively to improve the quality of education quality
management in Indonesia. These findings can pave the way for the development of more efficient and adaptive
strategies, policies and practices in managing educational data and information.

2. Developing Human Resource Skills and Competencies: By understanding how big data and Al influence the
learning process, this research can help educational institutions and educators improve the skills and competencies
of human resources, both students, teachers and school supervisors. These skills and competencies include
analytical, creative, innovative, collaborative and adaptable abilities to change.

3. Increasing School Sustainability: The implications of this research can help improve school sustainability in
achieving sustainable development goals (SDGs). By utilizing big data and AI, schools can improve their
performance, quality and competitiveness in providing quality education services. Schools can also increase
participation, collaboration and partnerships with various parties in realizing sustainable development.

4. Development of Science and Technology: The findings of this research can play an important role in shaping more
advanced and relevant science and technology that meets today's educational needs. This research can become a
basis for further research and development of innovation in the fields of big data, Al and education.

This research was motivated by several driving factors:

1. Improving the Quality of Education: The desire to improve the quality of education is the main motivation. By
utilizing big data and Al, we can facilitate improving the quality of education quality management, which is related
to relevance, effectiveness, efficiency, accountability and stakeholder satisfaction.

2. Leveraging Technology: The integration of information technology is pervasive in almost every aspect of modern
life, including education. Motivation to unlock the full potential of technology in education is essential to align
educational practices with contemporary times.

3. Facing Global Challenges: Global challenges, such as climate change, poverty, inequality and conflict, require
innovative and adaptive solutions. The motivation to face this global challenge aims to create sustainable
development and prosperity for all.

4. Contributing to Knowledge: This research is expected to produce new insights and additional knowledge in the
fields of big data, Al, and education, so that it can become a source of inspiration and reference for researchers,
practitioners, and policy makers.

With its great significance and strong motivation, this research is ready to make a significant contribution to improving the
quality of education quality management and school sustainability in Indonesia, as well as providing valuable guidance for
educational practitioners and policy makers. Based on the background above, this research aims to:

1. Analyzing the role of using big data and Al in improving the quality of education quality management in Indonesia.
2. Analyzing the impact of using big data and Al on school sustainability in Indonesia.

3. Provide strategic recommendations to increase the use of big data and Al in education quality management and
school sustainability in Indonesia.

2. Literature Review and Hypothesis Development
2.1 Big Data and Artificial Intelligence (Al) in Education

Big Data and Artificial Intelligence (AI) have become a major topic of conversation in various sectors, including education.
Big Data involves collecting, analyzing, and interpreting large amounts of data to uncover patterns and trends that can provide
valuable insights. Several studies have shown the benefits of using big data and Al in education quality management. For
example, research conducted by Oranga (2023) shows that the use of ChatGPT-based Al chatbots can increase students'
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engagement, motivation and 21st century skills in learning. Demonstrates that the use of digital resources such as online
textbooks, multimedia presentations, educational websites, and interactive simulations can enrich students' understanding of
course material and facilitate independent learning.

Demonstrates that the use of data analysis tools can provide insight into student performance and assist educators in providing
targeted support. Meanwhile, Al includes the development of intelligent algorithms that can process information, make deci-
sions, and learn from experience without human intervention.

This research examines the application of big data to improve the quality of education in a high school in the United
States.Based on previous research findings, the hypothesis proposed in this research is as follows:

H1: The use of big data has an impact on the quality education managment.
2.2 Utilization of Big Data and School Sustainability

Big data is a collection of data that is very large and complex, making it difficult to analyze with traditional methods. Big data
can be used for various purposes, including in education. School sustainability is the school's ability to survive and develop
in the long term. School sustainability can be achieved in various ways, one of which is by utilizing big data (Razzaq & Yang,
2023).

Big data can be used to improve school sustainability in various ways, including: (1) Big data can be used to increase the
efficiency and effectiveness of the learning process, school management, and management of infrastructure. (2) Big data can
be used to improve the quality of learning, human resources and school management (Uralovich et al., 2023). Big data can be
used to increase public participation in education. By utilizing big data, schools can improve their sustainability in various
ways. This will help schools to become more sustainable and provide quality education to their students (Gyamfi et al., 2023).

Big data has the potential to have a significant impact on school sustainability. By utilizing big data, schools can improve
their sustainability in various ways. This will help schools to become more sustainable and provide quality education to their
students (Etzion & Aragon-Correa, 2016).Based on previous research findings, the hypothesis proposed in this research is as
follows:

Hz: The use of big data has an impact on school sustainability.
2.3 Artificial Intelligence (Al) and Quality Education Quality Management

Artificial intelligence (Al) is a branch of computer science that studies the creation of intelligent agents, namely systems that
can think and act like humans. Al has the potential to have a significant impact on various aspects of life, including education.
Education quality management is a systematic and continuous process to ensure that all aspects of education meet predeter-
mined quality standards. Quality education quality management can help schools to improve the quality of learning, human
resources and school management (Luan et al., 2020).

Schools need to ensure that student and school data is stored securely and is not accessed by unauthorized parties. By
overcoming these challenges, the application of Al in education quality management can have a positive impact on schools
and students (Somasundaram et al., 2020). Considering the findings from previous research, this study puts forward the
following hypothesis:

Ha: Artificial intelligence (A1) has an impact on the quality of education management.
2.4 Artificial Intelligence (Al) and School Sustainability

Education is one of the important pillars in sustainable development. Schools as educational institutions play an important
role in producing quality and competitive human resources. Therefore, it is important for schools to apply artificial intelligence
(AI) to improve school sustainability. School sustainability is the school's ability to survive and develop in the long term.
School sustainability can be achieved in various ways, one of which is by utilizing Al (Pedro et al., 2019).

Al has the potential to have a significant impact on various aspects of life, including education. Al can help schools to improve
their sustainability in various ways, including: (1) Al can help schools to improve the efficiency and effectiveness of the
learning process, school management, and management of infrastructure. (2) Al can help schools improve the quality of
learning, human resources and school management. (3) Al can help schools to increase community participation in education
(Mhlanga, 2021).

Al has the potential to have a significant impact on school sustainability. By utilizing Al, schools can increase efficiency and
effectiveness, quality and community participation in education. This will help schools to become more sustainable and
provide quality education to their students (Thamik & Wu, 2022).Based on insights gained from previous research, this study
presents the following hypothesis:

Ha: Artificial Intelligence (Al) has an impact on School Sustainability.
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2.5 Quality education management and school sustainability

Education is one of the important pillars in the development of a nation. High quality education will produce quality human
resources. Therefore, improving the quality of education is one of the priorities of the government and society. One important
factor in improving the quality of education is education quality management. Education quality management is a systematic
and continuous process to ensure that all aspects of education meet predetermined quality standards (Pordevic et al., 2021).

Quality education management can provide benefits for schools, students and society. For schools, education quality manage-
ment can help improve the efficiency and effectiveness of the learning process. For students, education quality management
can help improve academic achievement and life skills. For society, education quality management can help produce quality
and competitive human resources. School sustainability is the school's ability to survive and develop in the long term. School
sustainability can be achieved in various ways, one of which is by implementing education quality management (Olmos-
Gomez et al., 2020).

Quality education management has an important role in school sustainability. Quality education management can help schools
become more sustainable and provide quality education for their students (Silva et al., 2021). By considering the results of
previous research investigations, this study proposes the following hypothesis:

Hs:The quality of education management influences school sustainability.

He: Educational quality management mediates the relationship between the use of big data and school sustainability.

H7: Educational quality management mediates the relationship between artificial intelligence (A1) and school sustainability.
3. Methodology

This research will use a quantitative research approach with a correlational and verification survey design. This approach
allows hypothesis testing based on empirical data in the field to analyze the influence of big data and Al on the quality of
education quality management and its implications for school sustainability. The population of this study was all teachers,
principals and supervisors of high school schools in Palangkaraya City, Central Kalimantan, totaling around 5,423 people.
The sample size for this study was 178 people, which was determined using the Hair formula. The research sample will be
selected randomly using stratified random sampling techniques to represent the relevant school population.

3.1 Research variable

In this research, a combination of measurement instruments that have been validated from previous research using a Likert
scale and instruments newly developed by the author will be used to assess research variables. This study will focus on the
following key variables:

1. Utilization of Big Data

This variable aims to measure the extent to which big data is used in the education system. This includes assessing the extent
to which big data, such as student data, teacher data, school data, curriculum data, learning outcome data, and other data, is
collected, analyzed, and used to improve the quality of education quality management. It also includes assessing the extent to
which big data, such as machine learning algorithms, recommendation systems, adaptive systems, or other intelligent systems,
are applied to support learning, assessment, and evaluation processes.

2. Attificial Intelligence (AI)

Al variables can be used to develop adaptive learning, namely learning that is tailored to students' individual needs and
abilities. For example, Al variables can be used for: A school useAl variables to track individual student learning progress.
This data is used to provide more targeted learning support.The use of Al variables in schools is still in its early stages.
However, the potential benefits are enormous. Schools need to start developing their capacity to utilize Al variables
effectively.

3. Quality education management

This variable aims to measure the extent to which educational quality management is achieved in the education system. This
includes assessing the extent to which quality standards, such as competency standards, content standards, process standards,
assessment standards, facilities and infrastructure standards, management standards, financing standards and other standards,
are met in the education system. This also includes assessing the extent to which quality indicators, such as efficiency, effec-
tiveness, relevance, affordability, equity, accountability and other indicators, are achieved in the education system.

4. School Sustainability

This variable aims to measure the extent to which school sustainability is realized in the education system. This includes
assessing the extent to which the school is able to survive, develop and adapt to environmental, social, economic and
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technological changes. This also includes assessing the extent to which the school can make a positive contribution to sus-
tainable development, such as creating a healthy, fair and prosperous environment for all stakeholders.

The integration of Likert scale-based instruments from previous research and newly developed Likert scale items ensures a
thorough and context-specific evaluation of research variables (see Table 1).

3.2 Data Collection Procedures

This research will collect data by providing a questionnaire designed for the use of big data, artificial intelligence (AI),
education quality management and school sustainability. These questionnaires will be carefully developed, each designed to
accurately measure a particular construct. Prior to primary data collection, pilot testing will be conducted to refine the
questionnaire based on feedback. A diverse sample of participants will be recruited, ensuring representativeness of the target
population, and informed consent will be obtained. Participants will fill out the questionnaire independently, and the data will
be verified for accuracy and completeness. The data collected will be stored securely, and appropriate statistical analysis
techniques will be used to explore relationships between variables. Ethical considerations, including participant privacy and
confidentiality, will be upheld throughout the data collection process, and research findings will be reported comprehensively
while maintaining participant anonymity.

Table 1
Research instrument
Variable Indicator Source
Utilization of Big 1. Collection and analysis of big data on students, teachers, schools, curricula and learning out-  (Konovalova,
Data comes. 2023) (Mansour,
2. Application of machine learning algorithms for learning recommendations tailored to student 2022)
needs.
3. Utilization of recommendation systems, adaptive systems, and other intelligent systems in the
learning process.
4.  Use of big data for evaluation and continuous improvement in education quality management.
5. Involvement of teachers and students in technology-based learning systems that support big data.
6.  Perceptions of teachers, students and institutions regarding the positive impact of using big data
on the educational process.
Artificial Intelli- 1. Schools have adequate access to Al technology, such as hardware, software and human resources.  (Pellas, 2023)
gence (Al) Schools have sufficient skills and knowledge to develop, implement and manage Al systems. (Ghasemaghaei,
These skills can be acquired through training, seminars or online courses. 2018)

3. Schools have policies and regulations that support the development and use of Al These policies
may cover things like data security and privacy, ethical use of Al, and responsible use of Al

4. Schools or universities utilize Al for various purposes, such as adaptive learning, learning assis-
tants, learning assessment, and school management.

Quality Education
Quality Manage-
ment

Fulfillment of quality standards, such as competency standards, content standards, process stand-
ards, assessment standards, etc.
Achievement of quality indicators, such as efficiency, effectiveness, relevance, affordability,

(Jasti et al., 2022)
(Kanji et al., 1999)

equality, accountability, etc.

3 Evaluation and continuous improvement of the quality of education quality management

4. Application of innovation in education quality management to improve quality.

5 Active stakeholder participation in the development and evaluation of education quality stand-
ards.

6.  Perceptions of teachers, students and institutions regarding the level of quality of education qual-
ity management in the system.

School  Sustaina- 1. The school's ability to survive and adapt to environmental, social, economic and technological ~(Waltner et al.,
bility changes. 2019) (Lambrechts
2. The school's positive contribution to sustainable development, such as creating a healthy and fair et al., 2015)
environment.
3. Development and implementation of school environmental policies that support sustainability.

4. Encourage participation and awareness of students, teachers and school staff towards sustainable
practices.

The school's efforts to create a sustainable learning environment.

6. Stakeholder perceptions of school contributions to sustainable development.

W

4. Results
4.1 Validity and reliability

Table 2 presents an analysis of several constructs, related measurement items, and various statistical indicators. Four
constructs are studied in this analysis: Utilization of Big Data, Artificial Intelligence (Al), Quality of Education Management,
and School Sustainability. “Utilization of Big Data”, six measurement items (PBD1 to PBD6) were evaluated. Outward
loading values ranged from 0.768 to 0.962, indicating that most items have a strong relationship with the underlying construct.
The Cronbach's Alpha coefficient of 0.957 indicates high internal consistency, indicating that the items can be relied on to
measure the desired construct. Similarly, the rho_A and CR values are 0.957 and 0.957, respectively, which further confirms
the reliability of the constructs. The AVE value of 0.829 indicates that the items collectively explain most of the construct
variance, reflecting good construct validity. For the “Artificial Intelligence (AI)” construct, four measurement items (AIl to
Al4) were examined. Although some objects show quite high external loading values, ranging from 0.897 to 0.924. The
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Cronbach's Alpha coefficient of 0.932 indicates high internal consistency, and the rho_A and CR values (0.932 and 0.951,
respectively) confirm the reliability of the construct. The AVE value of 0.830 indicates good construct validity. The “Quality
education management” construct consists of six measurement items (KMMP1 to KMMP6). This item displays external
loading values ranging from 0.792 to 0.910, indicating a strong relationship with the construct. The high values of Cronbach's
Alpha (0.939), rho_A (0.940), and CR (0.951) indicate excellent internal consistency and reliability. In addition, the AVE
value of 0.766 indicates solid construct validity. Finally, the “School Sustainability” construct consists of six measurement
items (SS1 to SS6). Although some objects have slightly lower external loading values, most are still acceptable, ranging from
0.819 to 0.914. The Cronbach's Alpha value (0.943) reflects good internal consistency, while the rho A (0.943) and CR
(0.955) values confirm the construct’s reliability. However, although acceptable, the AVE value of 0.779 indicates that the
items collectively explain a relatively lower proportion of construct variance than other constructs, indicating moderate
construct validity.

Table 2
Confirmatory factor analysis
Build Goods Outer Loading  Cronbach's Alpha  rho_A Cr road
Utilization of Big Data PBDI 0.962 0.957 0.957 0.966 0.829
PBD2 0.944
PBD3 0.869
PBD4 0.948
PBD5 0.954
PBD6 0.768
Artificial Intelligence All 0.916 0.932 0.932 0.951 0.830
Al2 0.908
AI3 0.897
Al4 0.924
Quality education management KMMP1 0.792 0.939 0.940 0.951 0.766
KMMP2 0.893
KMMP3 0.873
KMMP4 0.910
KMMP5 0.899
KMMP6 0.879
School Sustainability SS1 0914 0.943 0.943 0.955 0.779
SS2 0.877
SS3 0.898
SS4 0.901
SS5 0.886
SS6 0.819
4.2 Hypothesis test

Table 3 presents the results of hypothesis testing of various relationships between constructs in research and relevant statistical
indicators.

Table 3

Path analysis
Hypothesis  Build*) Original Sample STDEV T statistics P value Results
H1 PBD — KMMP 0.384 0.085 4,528 0,000 Accepted
H2 PBD — SS 0.353 0.072 4,926 0,000 Accepted
H3 Al - KMMP 0.488 0.083 5,909 0,000 Accepted
H4 Al — SS 0.235 0.082 2,847 0.005 Accepted
HS KMMP — SS 0.339 0.081 2,644 0,000 Accepted
H6 KMMP — PBD — SS 0.130 0.048 2,735 0.006 Accepted
H7 KMMP — Al — SS 0.166 0.047 3,547 0,000 Accepted

*) PBD=Utilization of Big Data; Al=Artificial Intelligence; KMMP=Quality Education Quality Management; SS=School Sustainability

Hypothesis HI which states that there is a relationship between the Use of Big Data (PBD) and the quality of education
management (KMMP) is supported by the data. The coefficient value of 0.384 is statistically significant, with a T statistics of
4.528 (p=0.000), confirming the acceptance of this hypothesis. Likewise, Hypothesis H2, which states that there is a
relationship between the Use of Big Data (PBD) and School Sustainability (SS), is also supported. The coefficient value of
0.353 is statistically significant, with a T statistic of 4.926 (p=0.000), so this hypothesis is accepted. Hypothesis H3 which
proposes a relationship between Artificial Intelligence (AI) and quality of education management (KMMP) also receives
support from this data. The coefficient value of 0.488 is statistically significant, with a T statistic of 5.909 (p=0.000) which
indicates the acceptance of this hypothesis. Likewise, the data supports Hypothesis H4 which states that there is a relationship
between Artificial Intelligence (AI) and School Sustainability (SS). The coefficient value of 0.235 is statistically significant,
with a T statistic of 2.847 (p=0.005), so this hypothesis is accepted. Hypothesis HS states that there is a relationship between
the quality of education management (KMMP) and School Sustainability (SS). The coefficient value of 0.339 is statistically
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significant, with a T statistic of 2.644 (p=0.000), supporting the acceptance of this hypothesis. Hypothesis H6 which involves
a sequential relationship from quality of education management (KMMP) to Utilization of Big Data (PBD) and then to School
Sustainability (SS) is accepted. The coefficient value of 0.130 is statistically significant with a T statistic of 2.735 (p=0.006)
which shows support for the hypothesis. However, Hypothesis H7 which proposes a sequential relationship from quality of
education management (KMMP) to Artificial Intelligence (AI) and then to School Sustainability (SS) is supported by the data.
The coefficient value of 0.166 is statistically significant, with a T statistic of 3.547 (p=0.000), so the hypothesis is accepted.
The results showed that most of the hypotheses were accepted, indicating significant relationships between the constructs as
specified.

5. Discussion

The results of hypothesis testing support the acceptance of H1 and H2. Hypothesis H1 states that “The use of Big Data has an
impact on the Quality of Education Quality Management”, the analysis reveals a statistically significant positive relationship
between these two constructs. The coefficient value is 0.384 with a T statistic of 4.528 (p < 0.000) indicating that there is a
significant influence of the use of big data on the quality of education quality management. Likewise, Hypothesis H2 states
that “The use of Big Data has an effect on School Sustainability”, and data analysis also supports this hypothesis. The
coefficient value is 0.353 with a T statistics of 4.926 (p < 0.000) indicating that there is a statistically significant positive
relationship between the use of big data and school sustainability. This shows that when utilizing big data, schools can improve
their sustainability in various ways. This will help schools become more sustainable and provide quality education to their
students. In conclusion, the results of this study confirm that big data can be used to improve the efficiency and effectiveness
of the learning process, school management, and management of infrastructure. This finding underscores its importancebig
data can be used to improve the quality of education management processes, such as data collection, data analysis and decision
making.

The implications of this research finding are significant both in theory and practice. The study confirms the positive impact
of the use of big data on the quality of education quality management and school sustainability advances educational theory
by emphasizing the important role of technology in modern learning environments. This underscores the need to increase the
efficiency and effectiveness of education quality management processes, such as planning, implementation and evaluation.
From a practical standpoint, these findings provide clear guidance for academic institutions and educators. Curricula can be
redesigned to incorporate more Al-based learning resources, thereby fostering more engaging and engaging learning
experiences (Hadi et al., 2019; Hamdan & Basrowi, 2024; Junaidi, Basrowi, et al., 2024; Purwaningsih et al., 2024). Educators
can undergo training to better utilize technology in their teaching, allowing them to adapt their methods to use digital tools.
In addition, these findings show big data can be used to develop adaptive learning, namely learning that is tailored to students'
individual needs and abilities. However, it is important to address the problem to develop a more effective communication
and collaboration system with the community (Hadi et al., 2019; Junaidi, Basrowi, et al., 2024; Yusuf et al., 2024). More
effective communication and collaboration systems can help schools involve the community in education. The application of
big data in education requires adequate resources, both in terms of technology, skills and budget. In essence, this research
highlights the use of big data in forming a more effective and fair education system that is suitable for the digital era (Hamdan
& Basrowi, 2024; Junaidi, Masdar, et al., 2024; Miar et al., 2024).

Research acceptance of hypotheses H3 and H4 has significant implications for both theoretical understanding and practical
implementation of educational strategies. From a theoretical perspective, these findings enrich educational theory by
highlighting the important role of Artificial Intelligence in the quality of educational quality management. This underlines the
idea that Al can be used to increase the efficiency and effectiveness of education quality management processes, such as
planning, implementation and evaluation. These results make a significant contribution to our understanding of cognitive
development in educational contexts. Artificial intelligence, which includes to develop a more accurate and comprehensive
data management system. This reinforces its importance that a more accurate and comprehensive data management system
can help schools collect and analyze data better (I Gusti Gede Heru Marwanto Basrowi, 2020).

In practice, to improve data accuracy and precision. Al can be used to automate repetitive and time-consuming tasks, such as
data collection, data analysis, and reporting. This can help schools save time and energy, so we can focus more on more
important tasks. Al can be used to improve the accuracy and precision of data, so schools can make more informed decisions.
Al can also be used to develop more effective learning models, so that students can learn better (Basrowi & Utami, 2020,
2023).

Besides, Al has the potential to have a significant impact on the quality of education anagement. By utilizing Al, schools can
improve the quality of education quality management in various ways, so that they can provide quality education for their
students. In short, the acceptance of hypotheses H3 and H4 underlines the importance of artificial intelligence towards school
sustainability. These findings emphasize that integrating educational quality management into school sustainability can
produce results. High quality education management can help schools improve the efficiency and effectiveness of the learning
process, school management, and management of infrastructure. This will help schools save costs and resources, so that they
can survive and develop in the long term. High quality education quality management can help schools improve the quality
of learning, human resources and school management. This will help schools provide quality education for their students, so
that they can increase students' competitiveness in the future (Kharis et al., 2024; Lisaria et al., 2024).
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Acceptance of hypotheses HS and H6 and H7 reveals important insights into the complex dynamics between the use of big
data, artificial intelligence, educational quality management, and school sustainability. First, hypothesis H5 which states that
"Quality of Education Quality Management influences School Sustainability" is supported by data.An effective data
management system can help schools to collect and analyze data better.Second, H6 which states that "Education quality
management mediates the relationship between Big Data Utilization and School Sustainability" is also accepted. These
findings indicate that the quality of education quality management has an indirect effect on the use of big data through its
positive impact on school sustainability.The quality of education quality management can mediate the relationship between
the use of big data and school sustainability. High quality education quality management can help schools to utilize big data
effectively, so as to increase school sustainability. In contrast, H7 which states that "the quality of educational quality
management mediates the relationship between artificial intelligence (AI) and school sustainability," is supported by
data.Schools with high levels of educational quality management can use Al to identify individual student needs and abilities.
Al can also be used to develop more relevant and effective learning materials (Himmatul et al., 2024; Himmatul & Junaedi,
2024).

These findings have important implications for educational practice. First, A more accurate and objective decision-making
system can help schools make more informed decisions based on big data. Second, schools can use big data to identify
individual students’ needs and abilities. Big data can also be used to develop more relevant and effective learning materials.
Finally, schools can also increase the participation of all stakeholders, so that they can get support from all parties in
developing the school. These results highlight complex interactions. Overall, Al has the potential to improve the quality of
educational quality management in various ways.

6. Conclusion

This research produced several significant findings regarding the relationship between the use of big data, artificial
intelligence, quality of education quality management, and school sustainability. Hypothesis H1The use of Big Data has an
impact on the Quality of Education Quality Management, H2The use of big data has an impact on School Sustainability,
H3Artificial Intelligence (AI) has an impact on the Quality of Education Quality Management, H4 Artificial Intelligence (AI)
has an impact on School Sustainability, HS Quality of Education Quality Management has an impact on School Sustainability,
H6 Quality of Education Quality Management mediates the relationship between Big Data Utilization and School Sustaina-
bility, and H7 Quality Education quality management mediates the relationship between artificial intelligence (AI) and school
sustainability.

6.1 Theoretical and Practical Implications

The theoretical implications of these findings include:
1. Utilizing big data requires adequate resources, both in terms of technology, skills and budget.
2. Advanced data analysis systems can help schools analyze Al data more quickly and accurately.

3. Schools with high levels of education quality management can use Al to identify processes that are inefficient and
need to be improved. Al can also be used to develop automation systems that can save time and effort.

4. Sustainable schools can provide quality education for students, thereby increasing students' competitiveness in the
future

In addition, these results contribute to our understanding of cognitive development in educational contexts, underscoring the
importance of utilizing big data and artificial intelligence within schools, bIG data can also be used to develop more relevant
and effective learning materials.

Practically speaking, schools that apply big data and Al can develop more relevant and effective learning materials, develop
more adaptive learning systems, and develop more accurate and objective assessment systems. This can improve the quality
of learning and student competitiveness.

6.2 Limitations
Despite these significant findings, the study has several limitations:

1. Data were collected from a specific sample, and the generalizability of the results to a broader population may be
limited.

2. These studies rely on self-report measures of certain constructs, which may introduce subjectivity and potential
response bias. The cross-sectional nature of the data also prevents us from drawing causal conclusions. Longitudinal
studies would be useful to explore the dynamics of this relationship over time.

3. This research focuses on specific constructs and other relevant variables that may play a role in academic
achievement that were not considered in this analysis.
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Based on the findings and limitations of this research, several recommendations for future research in the field of education
and learning can be put forward:

1. Longitudinal Study: Conduct a longitudinal study to investigate the temporal relationship between the use of big
data, artificial intelligence, quality of education quality management. This will provide insight into how this
relationship developed and help establish a cause-and-effect relationship.

2. Diverse Demographics: Expand the research to a variety of demographic groups and educational settings to assess
the generalizability of the findings. Investigating whether these relationships vary across different age groups,
cultures, or disciplines would provide a more comprehensive understanding.

3. Qualitative Approach: Use qualitative research methods, such as in-depth interviews or focus groups, to better
understand the mechanisms by which the use of big data and artificial intelligence impacts the quality of education
quality management and school sustainability. Qualitative insights can complement quantitative findings.

4. Mediation Path: Explore further the mediation path that influences school sustainability. Investigate additional
factors that can mediate the relationship between the use of big data, artificial intelligence, educational quality
management and school sustainability to provide a more comprehensive model of academic success.

5. Intervention Studies: Schools that apply big data and Al can manage school resources more efficiently and
effectively, monitor school performance more accurately and objectively, and develop school programs and policies
that are more appropriate to the needs of students and schools. This can increase the efficiency and effectiveness of
school management.

6. Digital Learning Environments: Given the increasing importance of digital learning environments, research should
continue to explore the evolving role of technology in education. Investigate new technologies, adaptive learning
platforms, and their impact on student learning and achievement.

7. Partnership: Schools that apply big data and Al can develop more effective and efficient collaboration programs,
improve communication and collaboration between schools, parents and the community, and increase parent and
community participation in education. This can improve partnerships between schools, parents and the community.

8. Digital Equity: SOverall, the use of big data and Al can help schools become higher quality, more efficient and more
sustainable.

9. Interdisciplinary Research: Encourages multidisciplinary research collaboration between educators, psychologists,
technologists, and other related fields to gain a more holistic understanding of the complex dynamics at play in
education.

10. International Comparison: Compare education systems and practices between countries to identify best practices in
encouraging the use of big data, artificial intelligence, and school sustainability. Cross-cultural studies can provide
valuable insights.

By taking these recommendations into account, future research can continue to increase our knowledge of how educational
practices and technology influence learning outcomes, ultimately improving educational systems and student success.
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