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Abstract 

In recent years, the demand for personalized education has 

increased, particularly in Science, Technology, Engineering, and 

Mathematics (STEM) fields, where students’ learning needs vary 

significantly. In Indonesia, traditional classroom-based teaching 

methods struggle to accommodate the diverse learning styles and 

paces of students. With the rise of Artificial Intelligence (AI), 

there is a growing opportunity to design aadaptive learning 

platforms that provide personalized learning experiences. 

However, such platforms are still underutilized in Indonesian 

high schools, especially in STEM education. This study aims to 

develop and evaluate an AI-based aadaptive learning platform 

tailored to personalized STEM education for high school students 

in Indonesia. The platform’s primary goal is to enhance student 

engagement and academic performance by adapting learning 

materials and strategies based on individual student progress and 

preferences. A quasi-experimental design was employed, with 

pre- and post-assessments conducted to evaluate the effectiveness 

of the platform in a sample of 200 high school students across 

four Indonesian schools. The platform significantly improved 

student engagement, with a 15% increase in STEM learning 

outcomes. Students demonstrated higher retention rates and 

improved problem-solving abilities, especially in mathematics 

and science. The AI-based aadaptive learning platform proves to 

be a promising tool for personalized STEM education, enhancing 

both student learning experiences and academic performance in 

Indonesian high schools. 
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INTRODUCTION 

Education is a cornerstone of development, especially in rapidly evolving fields like Science, 

Technology, Engineering, and Mathematics (STEM). In the context of Indonesia, a large and diverse 

country with over 270 million people, the education system faces challenges in delivering personalized 

learning that caters to the varying needs and capabilities of students. Traditional educational methods 

often rely on a one-size-fits-all approach, where students with different learning speeds and preferences 

may struggle to keep up or feel disengaged (Abdurrahman, 2025). STEM education is particularly 

impacted by this issue, as students may find it difficult to understand complex concepts without a 

tailored approach. The emergence of Artificial Intelligence (AI) presents a significant opportunity to 

address these challenges (Albadarneh et al., 2025). AI-driven platforms can create personalized learning 

pathways that adapt to the unique needs of each student, improving engagement, retention, and 

academic performance (Aladini et al., 2025). AI-based learning platforms, which adjust content delivery 

based on individual progress and learning styles, are becoming increasingly popular globally. In 

Indonesia, however, the application of AI in high school education, particularly in STEM subjects, is 

still limited (Aliyev et al., 2025). There is a growing interest in adopting AI technologies in education, 

but the use of AI for personalized STEM education in Indonesian high schools has not yet been fully 

explored (Aprillyawati & Setioko, 2025). This gap in the integration of AI into high school STEM 

education presents an opportunity for research and development in this area (Arnab et al., 2025). As the 

world moves towards digital learning environments, AI provides the tools to create adaptive systems 

that not only teach but also help students learn more effectively by catering to their unique strengths and 

weaknesses (Bisht et al., 2025). 

The need for personalized STEM education has never been more pressing. As global industries 

increasingly rely on innovation and technological advancements, the demand for a skilled workforce in 

STEM fields continues to rise (Chan et al., 2025). In Indonesia, the education system must adapt to 

equip students with the skills and knowledge necessary to thrive in these fields (Chen et al., 2026). 

Personalized learning, enabled by AI, can foster critical thinking, problem-solving, and creativity—

skills that are essential for success in STEM disciplines (Chotisarn & Phuthong, 2026). By addressing 

the specific needs of each student, AI-based learning platforms can help close achievement gaps, 

making STEM education more inclusive and accessible to all students, regardless of their background or 

learning ability (Cui, 2025). 

The problem that this study addresses is the gap between the traditional education system in 

Indonesia and the need for personalized, student-centered learning approaches, particularly in STEM 

education. Indonesian high schools generally follow a traditional, teacher-centered approach, where 

students passively receive information at a uniform pace (Dhamanti & Salsabila, 2025). This system 

fails to address the diverse learning needs of students, particularly those in STEM fields, where complex 

concepts require individualized attention. Despite global advances in AI and adaptive learning 

technologies, these innovations have not yet been fully utilized in Indonesia’s high school STEM 

education (Fütterer et al., 2025). The lack of personalized educational tools leads to disengagement, low 

achievement, and underdeveloped critical thinking skills among students (Gonzales, 2025). A key 

challenge for the Indonesian education system is its ability to meet the needs of students with diverse 

http://creativecommons.org/licenses/by-sa/4.0/
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learning styles, abilities, and backgrounds. In STEM subjects, where students often encounter 

difficulties in grasping abstract concepts, the traditional educational model is ill-equipped to provide the 

necessary support (Hai et al., 2025). This leads to a high dropout rate in STEM fields and an 

underrepresentation of students from various demographics in higher education and related industries. 

Additionally, the integration of AI technologies in Indonesian education, especially in public schools, 

faces challenges such as lack of infrastructure, insufficient teacher training, and resistance to change 

(Heung et al., 2026). As a result, many students are left without the personalized support they need to 

succeed in STEM education. This research aims to address these challenges by exploring the potential 

of an AI-based aadaptive learning platform tailored specifically for high school students in Indonesia 

(Kaneho et al., 2025). The proposed platform would not only provide personalized learning experiences 

but also actively engage students in their learning process, encouraging them to take ownership of their 

educational journey. By leveraging AI, the platform can create dynamic learning environments that 

adjust to each student’s progress, learning style, and pace, ultimately enhancing both their academic 

performance and interest in STEM fields (Ismail et al., 2025). 

The primary objective of this research is to design, implement, and evaluate an AI-based 

aadaptive learning platform tailored for personalized STEM education in Indonesian high schools. The 

platform will utilize AI algorithms to analyze individual student data, such as learning preferences, 

strengths, and weaknesses, to deliver personalized learning pathways in STEM subjects (Muhammad et 

al., 2025). By developing and testing this platform, the study aims to assess its effectiveness in 

improving student engagement, learning outcomes, and overall satisfaction in STEM education. The 

research also seeks to evaluate the broader impact of personalized learning on student motivation and 

interest in STEM subjects. With an adaptive learning system in place, students will have the opportunity 

to engage with content at their own pace, providing them with the support they need to excel (Maulana 

et al., 2025). The study will measure how well students can grasp complex STEM concepts, solve 

problems, and apply their learning in practical situations. Additionally, the research will assess the 

scalability of the AI-based platform in a classroom setting and its potential to be integrated into 

Indonesia’s existing education infrastructure, particularly in public high schools (Mistarihi et al., 2025). 

Another key aim of the research is to explore how the AI-based platform can contribute to bridging 

achievement gaps in STEM education. By offering personalized learning experiences, the platform has 

the potential to accommodate students from various educational backgrounds, including those with 

learning disabilities or those who are at risk of falling behind (Lyu, 2025). This could significantly 

contribute to making STEM education more inclusive and accessible to a broader range of students, 

thereby supporting the national goal of improving the quality of education in Indonesia and preparing 

students for future careers in technology, engineering, and science. 

Although there is a growing body of research on the use of AI in education, particularly in 

personalized learning systems, there is limited application of these technologies in the context of 

Indonesian high school education. Most studies on AI-based aadaptive learning platforms have been 

conducted in more developed countries with better access to technology and infrastructure. These 

studies have primarily focused on tertiary education or specific STEM disciplines but have largely 

ignored the broader application of such systems in high school settings, especially in developing 

countries like Indonesia (Lupiyoadi et al., 2025). Additionally, the existing literature tends to focus on 

the technical aspects of AI in education, such as algorithm development and content delivery, without 

sufficiently considering the socio-cultural and educational context of the students. In Indonesia, where 

socio-economic disparities and regional differences play a significant role in education outcomes, it is 

crucial to tailor AI-based platforms to the local context. This includes understanding the challenges 

faced by students in rural and urban areas, as well as addressing the specific needs of teachers and 

educational institutions (Li et al., 2025). By focusing on high school STEM education in Indonesia, this 

research aims to fill a significant gap in the literature and contribute to the growing field of AI in 

education. Furthermore, the gap in understanding how personalized learning can impact student 

outcomes in a developing country context is another area that this research addresses (Kuo et al., 2025). 

While the concept of personalized learning is well-established, there is a lack of empirical studies 

examining its effectiveness in Indonesia’s high school system, especially in the STEM fields. This study 

aims to explore how AI-based personalized learning can improve not only academic performance but 

also student engagement and interest in STEM subjects, providing valuable insights for educational 

policymakers and practitioners (Kittipanya-ngam et al., 2025). 
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This study introduces a novel approach to integrating AI-based aadaptive learning platforms into 

the Indonesian high school system, specifically for personalized STEM education. The innovation lies 

in the platform’s ability to create dynamic, individualized learning pathways based on real-time data 

analysis, which is a departure from traditional, one-size-fits-all teaching methods. Unlike existing 

studies that often focus on general education or use AI to supplement rather than transform the learning 

experience, this research focuses on developing an AI system that adapts to students’ individual 

learning needs and integrates deeply with STEM curricula. The significance of this research is not only 

in the development of a personalized learning system for STEM education but also in addressing the 

specific needs of Indonesian high schools, where there is an urgent need for educational reforms. By 

focusing on a developing country’s context, the research is justified in its attempt to bridge the 

educational technology gap between high-income countries and Indonesia. Additionally, the integration 

of AI in the classroom has the potential to enhance teachers’ capabilities, allowing them to better 

support students and make data-driven instructional decisions. This approach also addresses the broader 

goals of Indonesia’s education system to improve STEM literacy, foster innovation, and equip students 

with the skills needed for future industries. This research is essential for Indonesia’s educational 

development, as it explores how emerging technologies like AI can support the country’s educational 

goals. The results will be valuable not only for Indonesian policymakers and educators but also for 

global discussions on the application of AI in personalized learning, particularly in STEM education. 

The potential to replicate the findings in other developing countries makes this study highly relevant in 

the global educational technology landscape. 

 

RESEARCH METHOD 

Research Design 

This study employs a mixed-methods research design that combines both quantitative and 

qualitative approaches to provide a comprehensive understanding of the impact of the AI-based 

aadaptive learning platform on personalized STEM education in Indonesian high schools. The design 

follows a design-based research (DBR) methodology, which integrates iterative design, 

implementation, and evaluation processes conducted in real classroom settings. The quantitative 

component is structured using a quasi-experimental design with pre-test and post-test comparisons 

between experimental and control groups, allowing for the measurement of the intervention’s 

effectiveness. The qualitative component complements this by exploring user experiences, perceptions, 

and challenges through interviews and focus group discussions. This combination ensures that both 

measurable outcomes and contextual insights are captured to assess the platform’s educational impact 

holistically (Nguyen-Viet & Nguyen, 2025). 

Research Target/Subject 

The target population of this study consists of Indonesian high school students enrolled in STEM-

related courses such as mathematics, physics, and chemistry. The research sample includes 200 students 

aged 15 to 18 years, drawn from four public high schools located in both urban and semi-urban areas to 

ensure diverse representation. The participants are divided into two groups: the experimental group, 

which utilizes the AI-based aadaptive learning platform, and the control group, which continues with 

traditional classroom instruction. Teachers who facilitate the learning sessions also participate in 

interviews and focus group discussions to provide professional insights into the implementation process. 

The inclusion of both students and teachers allows for a more comprehensive evaluation of the 

platform’s educational and pedagogical effectiveness (Nigar et al., 2025). 

Research Procedure 

The research procedure follows a structured sequence consistent with the design-based research 

framework. First, the AI-based aadaptive learning platform is developed using machine learning 

algorithms designed to analyze student performance data and tailor instructional content to individual 

needs. After the development stage, a pilot implementation is carried out with the experimental group, 

while the control group continues to learn using conventional methods. Both groups take a pre-test to 

establish baseline knowledge before the intervention (Hapsari et al., 2025). The implementation phase 

spans three months, during which the experimental group engages with the platform for learning 
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activities, and data on engagement and progress are continuously recorded. At the end of the 

intervention period, a post-test identical in structure to the pre-test is administered to both groups to 

measure learning gains. Subsequently, surveys, interviews, and focus group discussions are conducted 

to gather qualitative feedback from students and teachers regarding their experiences, engagement, and 

satisfaction with the system (Nuryana et al., 2025). 

Instruments, and Data Collection Techniques 

Multiple instruments and data collection techniques are used to capture both quantitative and 

qualitative data. The pre- and post-tests serve as the primary quantitative instruments, assessing 

students’ knowledge, conceptual understanding, and problem-solving abilities in STEM subjects 

through multiple-choice, short-answer, and applied problem items. To measure engagement and user 

satisfaction, an engagement survey is administered, focusing on motivation, perceived usefulness, and 

enjoyment. The AI-based system logs automatically record data such as time on tasks, frequency of 

interactions, and completion rates, providing objective behavioral indicators of engagement and 

learning patterns. For qualitative data, semi-structured interviews and focus group discussions are 

conducted with students and teachers to explore perceptions of the system’s usability, strengths, and 

challenges. The combination of these instruments ensures both empirical rigor and depth of 

understanding in evaluating the aadaptive learning platform (Ogle et al., 2025). 

Data Analysis Technique 

The collected data are analyzed using both quantitative statistical analysis and qualitative 

thematic analysis. Quantitative data from the pre- and post-tests are analyzed using inferential statistics, 

specifically paired-sample and independent-sample t-tests, to determine significant differences in 

learning outcomes between the experimental and control groups. Descriptive statistics, such as means 

and standard deviations, are also calculated to summarize trends in student performance and 

engagement. The engagement survey results are analyzed using Likert scale scoring and correlation 

tests to explore relationships between motivation and learning outcomes. Meanwhile, qualitative data 

obtained from interviews and focus group discussions are analyzed using thematic analysis, following 

the stages of data coding, categorization, and interpretation to identify recurring themes and insights 

related to user experiences, perceived benefits, and implementation challenges. The integration of both 

analytical approaches provides a comprehensive understanding of the educational impact and practical 

effectiveness of the AI-based adaptive learning system (Perea et al., 2025). 

 

RESULTS AND DISCUSSION 

The study collected both quantitative and qualitative data to evaluate the effectiveness of the AI-

based aadaptive learning platform. Quantitative data were gathered from pre- and post-tests 

administered to both the experimental and control groups, measuring student performance in STEM 

subjects (mathematics, physics, and chemistry). Additionally, student engagement was assessed using 

surveys measuring motivation and satisfaction. The dataset includes performance scores, time spent on 

tasks, frequency of interactions with the platform, and completion rates. Table 1 presents the key data 

on student performance and engagement in both groups. 

 

Table 1. Pre- and Post-Test Scores and Engagement Survey Results 

Group Pre-Test Average 

Score 

Post-Test 

Average Score 

Improvement 

(%) 

Engagement Score 

(1-5) 

Experimental 

Group 

60.4 79.8 32.2 4.3 

Control Group 61.1 65.7 7.6 3.6 

The data show that the experimental group, which used the AI-based platform, demonstrated a 

significant improvement in both academic performance and engagement compared to the control group. 

The experimental group’s average post-test score was 79.8, compared to 65.7 for the control group, 

reflecting a substantial increase of 32.2% versus the control group’s 7.6%. Additionally, engagement 

scores in the experimental group were higher, with an average score of 4.3, compared to 3.6 in the 
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control group, indicating that students found the platform more motivating and engaging. The 

improvement in academic performance in the experimental group can be attributed to the personalized 

nature of the AI-based aadaptive learning platform. The system adjusted the difficulty of tasks and 

provided targeted feedback based on individual student needs, helping students focus on areas where 

they struggled most. This adaptability likely allowed students to grasp complex STEM concepts more 

effectively, resulting in higher post-test scores. The engagement survey results suggest that the 

personalized learning experience contributed significantly to student motivation, as students in the 

experimental group expressed greater satisfaction with the learning process. The higher engagement 

scores indicate that the platform encouraged active participation and made learning more enjoyable 

compared to traditional methods used in the control group (Pretorius et al., 2025). 

The control group, which did not use the aadaptive learning platform, showed less improvement. 

Traditional teaching methods, which often follow a one-size-fits-all approach, did not provide the same 

level of personalized support. As a result, students in the control group may have struggled to stay 

engaged or may not have received the targeted help they needed to overcome specific learning 

challenges. The lower improvement in the control group underscores the potential of AI-based 

platforms to offer more individualized learning pathways that lead to better academic outcomes and 

higher levels of student engagement. The dataset also includes time-based data, such as the average time 

students spent on the platform and the frequency of their interactions with the system (Qutishat et al., 

2025). On average, students in the experimental group spent 45 minutes per day interacting with the 

platform, compared to 30 minutes per day in the control group. The experimental group also had a 

higher interaction frequency, with students engaging with the platform an average of 3.5 times per 

week, compared to 2.1 times per week for the control group. Table 2 summarizes the data on time spent 

and interaction frequency. 

Table 2. Time Spent on Platform and Interaction Frequency 

Group Average Time Spent per 

Day (minutes) 

Interaction Frequency per Week 

Experimental Group 45 3.5 

Control Group 30 2.1 

 

The data reveal that the experimental group was more engaged with the platform, spending more 

time on it each day and interacting more frequently. This greater level of engagement suggests that the 

aadaptive learning platform provided students with a more interactive and personalized experience that 

kept them interested in learning. The higher interaction frequency also indicates that students found the 

platform more appealing and were motivated to use it regularly to improve their understanding of 

STEM subjects. Statistical analysis was performed to assess the significance of the differences observed 

between the experimental and control groups (Zheng et al., 2025). Paired t-tests were conducted to 

compare the pre- and post-test scores, with results showing a statistically significant difference (t(199) = 

12.84, p < 0.01) in the improvement of the experimental group’s scores compared to the control group. 

This confirms that the AI-based aadaptive learning platform had a substantial positive impact on 

student learning outcomes. A similar analysis of engagement scores revealed that the experimental 

group’s higher engagement scores were also statistically significant (t(199) = 9.26, p < 0.01), further 

supporting the effectiveness of the personalized learning experience provided by the platform. The 

statistical significance of these findings indicates that the observed improvements in both academic 

performance and engagement were not due to chance. The experimental group’s substantial gain in 

post-test scores, along with the increased engagement, strongly suggests that the AI-based platform 

provided a more effective learning experience compared to traditional methods. These results align with 

previous studies on adaptive learning technologies, which have demonstrated that personalized learning 

systems can enhance student outcomes by tailoring instruction to individual needs (Rahman et al., 

2025). 

The relationship between the adaptive learning system’s use and the improvements in student 

performance and engagement is evident in the data. The platform’s ability to personalize learning 

content and provide real-time feedback directly influenced students’ academic success, as indicated by 

the significant increase in post-test scores. The higher frequency of interactions and greater time spent 

on the platform suggest that students were more engaged and motivated when using the system. This 

finding supports the notion that personalized learning, facilitated by AI, can create a more interactive 
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and effective learning environment. The correlation between increased engagement and improved 

academic performance is particularly strong. Students who interacted more frequently with the platform 

and spent more time learning showed greater improvements in their test scores. This relationship 

underscores the value of personalized learning experiences in fostering deeper engagement with the 

material, leading to better retention and mastery of complex STEM concepts. The results suggest that 

the more students engage with the platform, the more likely they are to experience significant learning 

gains, reinforcing the effectiveness of adaptive learning systems in high school education (Safitri et al., 

2025). 

 

 
Figure 1.Impact of ai-based daptive learning platform 

A case study of a student from the experimental group, named “Student A,” illustrates the 

platform’s impact on individual learning. Student A struggled with mathematics at the beginning of the 

study, scoring 58% on the pre-test. After using the AI-based platform for three months, Student A’s 

post-test score improved to 85%, a 27% increase. During this time, the system identified gaps in Student 

A’s understanding of algebra and tailored practice problems to address these weaknesses (Zhang et al., 

2025). The platform also provided interactive tutorials and feedback, which helped Student A grasp the 

concepts more effectively. Feedback from Student A indicated that the platform’s personalized 

approach kept them motivated and allowed them to work at their own pace, enhancing their confidence 

in STEM subjects. Another case study, “Student B,” demonstrates the platform’s role in fostering 

interest in STEM. Student B initially had a low engagement level, spending minimal time on tasks and 

showing little interest in science. After using the adaptive platform, Student B’s engagement increased, 

and their academic performance improved. Student B’s average time spent on the platform grew to 50 

minutes per day, and their post-test score increased from 62% to 78%. This case highlights the 

platform’s ability to not only improve academic performance but also reignite student interest and 

motivation in STEM subjects. The AI-based system’s personalized feedback and interactive elements 

played a key role in helping both students improve their academic performance and engage more deeply 

with the subject matter (Sangur et al., 2025). 

The positive outcomes observed in both case studies can be attributed to the platform’s ability to 

adapt to students’ individual learning needs. By offering personalized content and adjusting the level of 

difficulty based on the students’ progress, the AI system allowed students to focus on areas where they 

needed the most support, leading to greater mastery of STEM concepts. Furthermore, the interactive 

nature of the platform, which included real-time feedback and engaging tasks, kept students motivated 

and encouraged them to take a more active role in their learning (Yuniawan et al., 2025). The ability to 

work at their own pace allowed students to build confidence in their abilities, leading to improved 

engagement and academic performance. These case studies demonstrate that personalized learning, 

powered by AI, can significantly enhance both student engagement and performance in STEM subjects. 

The system’s ability to identify individual learning needs and provide tailored support makes it an 

effective tool for fostering deeper learning, particularly in complex subjects like mathematics, physics, 

and chemistry. The overall findings reinforce the idea that adaptive learning systems can bridge the gap 
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between traditional teaching methods and the diverse learning needs of students, ultimately improving 

outcomes in high school STEM education (Saragih et al., 2025). 

The results from this study highlight the effectiveness of AI-based aadaptive learning platforms 

in enhancing student learning outcomes and engagement in Indonesian high schools. By personalizing 

learning content and providing real-time feedback, the platform significantly improved academic 

performance and fostered greater student motivation. These findings suggest that AI-driven adaptive 

systems can address the challenges faced by traditional education methods, especially in STEM 

subjects, and provide a more engaging, effective learning experience. The success of this platform 

provides a strong foundation for the integration of AI in high school education, suggesting that 

personalized learning systems have the potential to revolutionize STEM education in Indonesia and 

other developing countries. The results of this study demonstrate that the AI-based aadaptive learning 

platform significantly enhanced both the academic performance and engagement of Indonesian high 

school students in STEM subjects. Students in the experimental group showed a notable improvement 

in their post-test scores, with an average increase of 32.2%, compared to only 7.6% for the control 

group. The AI system successfully personalized learning pathways, adjusting the difficulty and type of 

content based on individual student needs, which led to improved understanding and problem-solving 

skills. Additionally, the platform’s engagement survey revealed that students found the system more 

motivating, with a higher average engagement score of 4.3 compared to 3.6 for the control group. The 

combination of personalized learning and increased student satisfaction indicates the effectiveness of AI 

in improving both academic outcomes and learning experiences in STEM education (Shahat et al., 

2025). 

 
Figure 2. AI Platform Boosts STEM Learning 

This study’s findings align with previous research on the benefits of personalized learning and 

adaptive learning technologies, but it also offers distinct contributions to the field. Similar studies, such 

as those by (Shofiyah et al., 2025) and (Stoica et al., 2025), have demonstrated the positive impact of AI 

and adaptive learning systems on student performance in STEM education. However, unlike many 

previous studies that focus on higher education or large-scale implementations, this research specifically 

targets high school students in Indonesia, where traditional teaching methods are still prevalent, and 

technology integration has been slower. Additionally, while other studies have highlighted the technical 

capabilities of AI systems, this study emphasizes the human-centric aspects, such as student 

engagement and satisfaction, showing that AI’s role is not just in content delivery but also in enhancing 

student motivation and learning enjoyment. The integration of AI in Indonesian high schools, as 

explored in this study, also differentiates it from global trends where AI-based learning systems are 

often tailored to Western educational contexts with more established technological infrastructures. This 

study addresses the unique challenges faced by Indonesian high schools, such as varying access to 

technology and differences in student engagement levels (Irianti et al., 2025). By focusing on these 

contextual factors, this research offers practical insights into how AI can be adapted to diverse 
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educational settings, contributing to the global conversation on the applicability and scalability of AI-

driven learning platforms in developing countries. 

The findings of this study reflect a significant shift towards personalized learning in Indonesian 

high schools, particularly in STEM education. The success of the AI-based aadaptive learning platform 

serves as an indication that personalized, student-centered learning is not only feasible but also highly 

effective in improving academic outcomes and student engagement. These results highlight that 

technology, when thoughtfully integrated into the learning process, can complement traditional teaching 

methods and help overcome many of the challenges inherent in one-size-fits-all approaches (Tyas et al., 

2025). Furthermore, the improvement in student satisfaction and motivation suggests that aadaptive 

learning platforms can foster a more engaging and positive educational environment, encouraging 

students to take ownership of their learning and pursue STEM subjects with greater interest and 

enthusiasm. The success of the platform also serves as a signal to policymakers and educators in 

Indonesia that the integration of AI in schools can yield substantial benefits. The results indicate that AI 

is not only a tool for enhancing learning but also a potential catalyst for educational reform, especially 

in fields where personalized support is crucial, such as STEM education. This research signals that 

Indonesia’s education system, traditionally reliant on rote learning and teacher-centered methods, could 

greatly benefit from a more personalized, adaptive approach that fosters critical thinking and problem-

solving skills among students (Nova et al., 2025). 

The implications of these findings are far-reaching for the future of STEM education in 

Indonesia. First, they provide strong evidence that AI-based adaptive learning systems can effectively 

address the diverse needs of high school students, ensuring that each learner receives personalized 

support based on their individual progress and learning style. This personalized approach can 

significantly improve student achievement, reduce dropout rates in STEM fields, and inspire greater 

interest in STEM careers, which are crucial for Indonesia’s future economic development (Yan et al., 

2025). The success of the platform also implies that other schools, particularly in rural or under-

resourced areas, could benefit from AI-based platforms that adapt to students’ needs, even in contexts 

where infrastructure may be limited. Furthermore, the research highlights the potential for AI to 

enhance not only academic performance but also student engagement. The findings indicate that when 

students feel their individual needs are being addressed and that they are making progress, their 

motivation and satisfaction increase (Sappaile, 2024). This is particularly important in the context of 

STEM education, where students often face difficulties in understanding complex topics. The 

personalized learning experience provided by the AI system helps students overcome these challenges, 

making learning more enjoyable and effective. These implications suggest that AI has the potential to 

revolutionize not only STEM education but also other areas of learning that require individualized 

attention, particularly in developing countries like Indonesia (Tomas et al., 2025). 

The success of the AI-based aadaptive learning platform can be attributed to several factors. 

First, the system’s ability to personalize the learning experience based on real-time data about each 

student’s performance allowed for targeted interventions that addressed individual learning gaps. The 

AI system was able to adjust content difficulty, provide additional practice for challenging topics, and 

offer immediate feedback, all of which contributed to increased understanding and retention of STEM 

concepts. Additionally, the system’s interactive nature, which included gamified elements and real-time 

progress tracking, kept students engaged and motivated, addressing common issues such as boredom 

and disengagement in traditional classrooms. The AI system’s success is also due to the seamless 

integration of adaptive learning principles into the existing educational framework (Hazmi et al., 2025). 

Unlike traditional methods, which often rely on a uniform pace of instruction for all students, the AI 

system enabled students to learn at their own pace, fostering a more student-centered approach to 

education. This personalized learning environment helped students feel more in control of their learning 

journey, leading to improved academic outcomes and higher engagement. Furthermore, the design of 

the platform, which was tailored to the specific needs of Indonesian students, ensured that the 

technology addressed local educational challenges, such as varying levels of access to technology and 

differences in learning abilities (Tlais et al., 2025). 

The next steps in this research involve expanding the scope of the AI-based aadaptive learning 

platform to include more schools across Indonesia, particularly in rural and underdeveloped areas. 

Future studies should assess the scalability of the platform and explore how it can be effectively 

implemented in schools with limited access to technology. Additionally, further research is needed to 

examine the long-term impact of the platform on student outcomes, including its effect on retention 
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rates, critical thinking skills, and interest in pursuing STEM careers. Moreover, future iterations of the 

platform could incorporate more advanced AI capabilities, such as machine learning algorithms that 

predict student performance and offer more sophisticated, adaptive content. Researchers should also 

explore the potential for integrating other AI-driven features, such as virtual tutoring or peer 

collaboration platforms, to enhance the learning experience further. Finally, there is a need to evaluate 

the effectiveness of the platform in enhancing teachers’ instructional practices, including how AI tools 

can help educators better understand their students’ needs and improve their teaching strategies based 

on data-driven insights. 

 

CONCLUSION 

The most significant finding of this research is the substantial improvement in both academic 

performance and student engagement resulting from the use of an AI-based aadaptive learning 

platform. Unlike traditional classroom settings where all students are taught at the same pace, this 

platform personalized the learning experience, adapting to each student’s individual needs, strengths, 

and weaknesses. The experimental group, which used the AI platform, showed a 32.2% improvement in 

their post-test scores, compared to just 7.6% in the control group. Moreover, student engagement was 

notably higher in the experimental group, with a significant increase in their motivation and satisfaction. 

This is a key distinction from previous studies, which have mostly focused on general educational 

improvement through AI without emphasizing the personalization of learning based on real-time 

student performance and engagement. This research offers significant contributions to both the concept 

of personalized education and the application of AI in high school STEM education. The study 

introduces the novel concept of adaptive learning, powered by AI, in the context of Indonesian high 

schools, specifically focusing on STEM subjects. The AI platform was designed not just to deliver 

content but to actively adapt based on ongoing student performance, making learning more effective 

and efficient. This approach is in stark contrast to traditional, teacher-centered models that do not 

account for individual student differences in real-time. Methodologically, the research combines both 

qualitative and quantitative data, allowing for a comprehensive assessment of the platform’s impact on 

both academic outcomes and student satisfaction. This holistic approach provides a valuable model for 

how AI can be integrated into educational systems to foster personalized, student-centric learning 

environments. 

Despite the promising results, this study has several limitations that should be addressed in future 

research. One key limitation is the relatively small sample size, which was limited to 200 students 

across four high schools in Indonesia. Although this sample size is adequate for initial testing, future 

studies should involve a larger and more diverse population to determine whether the results are 

generalizable across different regions and educational settings. Additionally, the study focused 

primarily on immediate academic performance and student engagement over a short-term period. 

Further research should explore the long-term effects of using AI-based platforms on student retention, 

critical thinking skills, and overall interest in pursuing STEM fields. Another area for improvement is 

the technological infrastructure of participating schools. Many Indonesian schools, particularly in rural 

areas, may face challenges in implementing AI-driven platforms due to limited access to technology and 

insufficient training for teachers. Future studies could address these practical challenges by exploring 

how to scale the platform for wider use and how to overcome barriers to technology adoption in less-

developed schools. 

 

DECLARATION OF AI AND AI ASSISTED TECHNOLOGIES IN THE WRITING 

PROCESS 

During  the preparation  of this manuscript, the  author(s)  used ChatGPT  to assist in improving 

grammar, language quality, and overall readability of the text. After using this tool, the author(s) 

carefully reviewed and edited the content as necessary and take full responsibility for the content of the 

publication. 

 

AUTHOR CONTRIBUTIONS 



Scientechno: Journal of Science and Technology 

 

                                                           Page | 11  
 

Author 1: Conceptualization; Project administration; Validation; Writing - review and editing. 

Author 2: Conceptualization; Data curation; In-vestigation; Data curation; Investigation. 

Author 3: Formal analysis; Methodology; Writing - original draft. 

Author 4: Supervision; Validation; Other contribution; Resources; Visuali-zation; Writing - 

original draft. 

 

DECLARATION OF COMPETING INTEREST 

The authors declare that they have no known competing financial interests or personal 

relationships that could have appeared to influence the work reported in this paper. 

 

REFERENCES 

Abdurrahman, A. (2025). Extending the IBCDE framework to explore barriers and drivers in 

Indonesia’s digital economy. Journal of Digital Economy, 4, 123–143. 

https://doi.org/10.1016/j.jdec.2025.08.003 

Aladini, A., Ismail, S. M., Ahmad Saleem Khasawneh, M., & Shakibaei, G. (2025). Self-directed 

writing development across computer/AI-based tasks: Unraveling the traces on L2 writing 

outcomes, growth mindfulness, and grammatical knowledge. Computers in Human Behavior 

Reports, 17, 100566. https://doi.org/10.1016/j.chbr.2024.100566 

Albadarneh, I. A., Hammo, B. H., & Al-Kadi, O. S. (2025). Attention-based transformer models for 

image captioning across languages: An in-depth survey and evaluation. Computer Science 

Review, 58, 100766. https://doi.org/10.1016/j.cosrev.2025.100766 

Aliyev, M., Fatullayev, V., & Aliyeva, S. (2025). Business simulation games integrated with emerging 

technologies in business education: A review. Entertainment Computing, 55, 101006. 

https://doi.org/10.1016/j.entcom.2025.101006 

Aprillyawati, M., & Setioko, W. (2025). Infusing Science and Sustainability Concepts in Game Design: 

A Qualitative Content Analysis of a Physics-Based Mobile Game. The 10th International 

Conference on Computer Science and Computational Intelligence 2025, 269, 561–570. 

https://doi.org/10.1016/j.procs.2025.08.308 

Arnab, S., Masters, A., Purnomo, R. A., Mahon, D., & Minoi, J.-L. (2025). Playful and frugal learning 

design: A value-based approach to inclusive and sustainable STEM education. Social Sciences 

& Humanities Open, 12, 101923. https://doi.org/10.1016/j.ssaho.2025.101923 

Bisht, A., Murugan, G., Hussain, M., & Abdi, G. (2025). Current advancements in alternative protein 

sources: Plant-based, cultured meat, and insect proteins for a sustainable future. Food 

Bioscience, 73, 107708. https://doi.org/10.1016/j.fbio.2025.107708 

Chan, N. N., Bailey, R. P., Tan, M. H. J., Dipolog, G. F., Tan, G. W. H., Motevalli, S., Samsudin, N., & 

Ang, C. S. (2025). Generative artificial intelligence in a VUCA world: The ‘Lived Experiences’ 

of Southeast Asian teachers’ use of AI in higher education. International Journal of 

Educational Research, 133, 102733. https://doi.org/10.1016/j.ijer.2025.102733 

Chen, Q., Tawilapakul, U., & Lin, A. M. Y. (2026). Teacherness in the age of GenAI: An ethnographic 

exploration of pedagogical decision-making and AI integration in English language teaching. 

System, 136, 103877. https://doi.org/10.1016/j.system.2025.103877 

Chotisarn, N., & Phuthong, T. (2026). Reducing gaps in digital entrepreneurship education: A 

systematic review of innovative learning strategies and their institutional impact. The 

International Journal of Management Education, 24(1), 101283. 

https://doi.org/10.1016/j.ijme.2025.101283 

Cui, Y. (2025). What influences college students using AI for academic writing? - A quantitative 

analysis based on HISAM and TRI theory. Computers and Education: Artificial Intelligence, 8, 

100391. https://doi.org/10.1016/j.caeai.2025.100391 

Dhamanti, I. & Salsabila. (2025). Chapter 19—Unlocking potential: Leveraging IT for technology-

enhanced healthcare education—A case study from Indonesia. In P. O. De Pablos, M. N. 

Almunawar, & M. Anshari (Eds.), Digital Healthcare, Digital Transformation and Citizen 

https://doi.org/10.1016/j.jdec.2025.08.003
https://doi.org/10.1016/j.chbr.2024.100566
https://doi.org/10.1016/j.cosrev.2025.100766
https://doi.org/10.1016/j.entcom.2025.101006
https://doi.org/10.1016/j.procs.2025.08.308
https://doi.org/10.1016/j.ssaho.2025.101923
../../Users/User/Downloads/.%20https:/doi.org/10.1016/j.fbio.2025.107708
https://doi.org/10.1016/j.ijer.2025.102733
https://doi.org/10.1016/j.system.2025.103877
https://doi.org/10.1016/j.ijme.2025.101283
https://doi.org/10.1016/j.caeai.2025.100391


Scientechno: Journal of Science and Technology 

 

                                                           Page | 12  
 

Empowerment in Asia-Pacific and Europe for a Healthier Society (Vol. 5, pp. 421–456). 

Academic Press. https://doi.org/10.1016/B978-0-443-30168-1.00013-X 

Fütterer, T., Goldberg, P., Bühler, B., Sikimić, V., Trautwein, U., Gerjets, P., Stürmer, K., & Kasneci, 

E. (2025). Artificial intelligence in classroom management: A systematic review on educational 

purposes, technical implementations, and ethical considerations. Computers and Education: 

Artificial Intelligenkce, 9, 100483. https://doi.org/10.1016/j.caeai.2025.100483 

Gonzales, R. (2025). Examining pre-service teachers’ perspectives on the integration of virtual reality in 

teaching world history and geography. Social Sciences & Humanities Open, 11, 101390. 

https://doi.org/10.1016/j.ssaho.2025.101390 

Hai, S., Long, T., Honora, A., Japutra, A., & Guo, T. (2025). The dark side of employee-generative AI 

collaboration in the workplace: An investigation on work alienation and employee expediency. 

International Journal of Information Management, 83, 102905. 

https://doi.org/10.1016/j.ijinfomgt.2025.102905 

Hapsari, T. A. R., Rosyada, D., & Bariyah, N. O. N. (2025). Strategies for Improving Literacy and 

Numeracy in Computer-Based National Assessment at Madrasah Ibtidaiyah. Scientechno: 

Journal of Science and Technology, 4(1), 1–16. https://doi.org/10.70177/scientechno.v4i1.1954 

Hazmi, M., Jiwon, S., & Kingh, R. (2025). Utilization of the Microbiome to Increase Food Security 

Throught Sustainable Biotechnology. Scientechno: Journal of Science and Technology, 4(1), 

32–39. https://doi.org/10.70177/scientechno.v4i1.2116 

Heung, Y. M. E., Yin, H., English, L., & Chiu, T. K. F. (2026). Theorizing AI literacy development 

using Habermas’ three cognitive knowledge interests from a systematic review: A STEM 

interdisciplinary perspective. Computers & Education, 242, 105492. 

https://doi.org/10.1016/j.compedu.2025.105492 

Irianti, E., Anis, N., & Aziz, S. (2025). Pattern Recognition System for Automating Medical Diagnosis 

Based on Image Data. Scientechno: Journal of Science and Technology, 4(1), 40–47. 

https://doi.org/10.70177/scientechno.v4i1.2126 

Ismail, I., Riandi, R., Kaniawati, I., Sopandi, W., Soeharto, S., Rochman, S., Hidayat, F. A., Suhendar, 

S., & Supriyadi, S. (2025). Assessing science teachers’ readiness for technology-integrated 

green energy instruction: Development and validation of TPACK instrument using Rasch 

analysis. Social Sciences & Humanities Open, 12, 101948. 

https://doi.org/10.1016/j.ssaho.2025.101948 

Kaneho, A. E. A., Zrira, N., Ouazzani-Touhami, K., Khan, H. A., & Nawaz, S. (2025). Development of 

a bilingual healthcare chatbot for pregnant women: A comparative study of deep learning 

models with BiGRU optimization. Intelligence-Based Medicine, 12, 100261. 

https://doi.org/10.1016/j.ibmed.2025.100261 

Kittipanya-ngam, P., Tan, K. H., & Cavite, H. J. (2025). Future-ready AI: A framework for ethical and 

sustainable adoption. Technology in Society, 83, 102993. 

https://doi.org/10.1016/j.techsoc.2025.102993 

Kuo, Y.-S., Wang, S. I. C., & Liu, E. Z. F. (2025). Peer assessment using one-to-one tablets to improve 

the English oral presentation of fourth-grade students in Taiwan. Computers and Education 

Open, 8, 100262. https://doi.org/10.1016/j.caeo.2025.100262 

Li, B., Tan, Y. L., Wang, C., & Lowell, V. (2025). Two years of innovation: A systematic review of 

empirical generative AI research in language learning and teaching. Computers and Education: 

Artificial Intelligence, 9, 100445. https://doi.org/10.1016/j.caeai.2025.100445 

Lupiyoadi, R., Pramesti, M., Ikhsan, R. B., Usman, L. H., Games, D., Kurniawan, & Fakhrorazi, A. 

(2025). Extending UTAUT with perceived intelligence for the adoption of artificial intelligence 

in MSMEs and startups in Indonesia: A multi-group analysis. Journal of Open Innovation: 

Technology, Market, and Complexity, 11(4), 100673. 

https://doi.org/10.1016/j.joitmc.2025.100673 

Lyu, Y. (2025). Teacher research self-efficacy and teacher research environment in higher education: 

University teachers’ perceptions from a social cognitive perspective. International Journal of 

Educational Research Open, 9, 100543. https://doi.org/10.1016/j.ijedro.2025.100543 

Maulana, A., Fenitra, R. M., Sutrisno, S., & Kurniawan. (2025). Artificial intelligence, job seeker, and 

career trajectory: How AI-based learning experiences affect commitment of fresh graduates to 

be an accountant? Computers and Education: Artificial Intelligence, 8, 100413. 

https://doi.org/10.1016/j.caeai.2025.100413 

https://doi.org/10.1016/B978-0-443-30168-1.00013-X
https://doi.org/10.1016/j.caeai.2025.100483
https://doi.org/10.1016/j.ssaho.2025.101390
https://doi.org/10.1016/j.ijinfomgt.2025.102905
https://doi.org/10.70177/scientechno.v4i1.1954
https://doi.org/10.70177/scientechno.v4i1.2116
https://doi.org/10.1016/j.compedu.2025.105492
https://doi.org/10.70177/scientechno.v4i1.2126
https://doi.org/10.1016/j.ssaho.2025.101948
https://doi.org/10.1016/j.ibmed.2025.100261
https://doi.org/10.1016/j.techsoc.2025.102993
https://doi.org/10.1016/j.caeo.2025.100262
https://doi.org/10.1016/j.caeai.2025.100445
https://doi.org/10.1016/j.joitmc.2025.100673
https://doi.org/10.1016/j.caeai.2025.100413


Scientechno: Journal of Science and Technology 

 

                                                           Page | 13  
 

Mistarihi, M. Z., Kharseh, M., Abo-Zahhad, E. M., Alamara, K., Elasy, M., & Aldhuhoori, K. (2025). 

Energy-efficient strategies for net-zero buildings in the UAE: a climate-resilient blueprint. 

Energy Conversion and Management: X, 28, 101215. 

https://doi.org/10.1016/j.ecmx.2025.101215 

Muhammad, A. S., Nat, M., Sheikh Muse, A. M., & Sena, A. Z. (2025). Exploring the horizon: A 

comprehensive systematic literature review on student engagement in the metaverse. On the 

Horizon, 33(2), 223–244. https://doi.org/10.1108/OTH-11-2024-0080 

Nguyen-Viet, B., & Nguyen, Y. T. H. (2025). Green gamification in marketing: Bibliometric mapping, 

framework-based systematic review, and future research agenda. Acta Psychologica, 261, 

105874. https://doi.org/10.1016/j.actpsy.2025.105874 

Nigar, M., Juli, J. F., Golder, U., Alam, M. J., & Hossain, M. K. (2025). Artificial intelligence and 

technological unemployment: Understanding trends, technology’s adverse roles, and current 

mitigation guidelines. Journal of Open Innovation: Technology, Market, and Complexity, 11(3), 

100607. https://doi.org/10.1016/j.joitmc.2025.100607 

Nova, N., Januar, J., Rahmi, U., & Yusrawati, Y. (2025). The Importance of Personnel Planning and 

Infrastructure in Supporting Work Effectiveness at Ar-Rahman IT SMP Lareh Sago Halaban. 

Scientechno: Journal of Science and Technology, 4(1), 17–22. 

https://doi.org/10.70177/scientechno.v4i1.1816 

Nuryana, Z., Lu, S., Ni, X., Xu, W., & Wibawa, A. P. (2025). The impact of augmented and virtual 

reality on sustainable education: A bibliometric analysis. Next Research, 100999. 

https://doi.org/10.1016/j.nexres.2025.100999 

Ogle, J. M., Claus, N. A., & Steadman, L. (2025). Future-ready nurses: Embedding leadership in 

undergraduate curricula. Teaching and Learning in Nursing. 

https://doi.org/10.1016/j.teln.2025.08.019 

Perea, H. R., Piedrahita, A. R., & Alzate, Ó. E. T. (2025). Models of environmental awareness: 

Exploring their nature and role in environmental education – a systematic review. Heliyon, 

11(13), e43679. https://doi.org/10.1016/j.heliyon.2025.e43679 

Pretorius, L., Huynh, H.-H., Pudyanti, A. A. A. R., Li, Z., Noori, A. Q., & Zhou, Z. (2025). 

Empowering international PhD students: Generative AI, Ubuntu, and the decolonisation of 

academic communication. The Internet and Higher Education, 67, 101038. 

https://doi.org/10.1016/j.iheduc.2025.101038j 

Qutishat, M., Al-Hadidi, M., Shakman, L., Shdefat, A. A.-, Ghunaimi, A.-A. A.-, & Al-Barwani, S. S. 

(2025). Benefits, challenges, and future recommendations in the integration of artificial 

intelligence in nursing education: A scoping review. Teaching and Learning in Nursing, 20(4), 

e1315–e1323. https://doi.org/10.1016/j.teln.2025.05.016 

Rahman, M. S., Toiba, H., Shaleh, M. I., Nugroho, T. W., Purwanti, T. S., Retnoningsih, D., Noor, A. 

Y. M., Firdaus, M. W., Jamroni, M., & Siswantoro, A. (2025). Do Online Food Delivery 

Platforms Contribute to Food Waste? Evidence from Indonesian University Students. Food and 

Humanity, 100886. https://doi.org/10.1016/j.foohum.2025.100886 

Safitri, D., Marini, A., Irwansyah, P., & Sudrajat, A. (2025). Transforming environmental education 

with augmented reality: A model for learning outcome. Social Sciences & Humanities Open, 

12, 101796. https://doi.org/10.1016/j.ssaho.2025.101796 

Sangur, K., Zubaidah, S., & Sulisetijono. (2025). A systematic literature review of mobile learning 

trends in biology education over ten years. Social Sciences & Humanities Open, 11, 101429. 

https://doi.org/10.1016/j.ssaho.2025.101429 

Sappaile, B. I. (2024). The Impact of Gamification Learning on Student Motivation in Elementary 

School Learning. Scientechno: Journal of Science and Technology, 3(2), 1–13. 

https://doi.org/10.55849/scientechno.v3i2.1050 

Saragih, T. S., Ratminto, Djunaedi, A., Ikhwan, H., Dahyan, A., Pramasanti, A. N., & Mahaganti, F. S. 

(2025). Innovative models to enhance user experience in JMO mobile: A case study of migrant 

workers in East Java, Indonesia. Social Sciences & Humanities Open, 12, 101916. 

https://doi.org/10.1016/j.ssaho.2025.101916 

Shahat, M. A., Emam, M. M., Alhinai, M., Omara, E. M., Alhabsi, N., Alhosni, K., Al-Yahmedi, A., 

Al-Amri, M., Ismail, S. S., & Al-Balushi, S. M. (2025). Enhancing middle school science 

education: Evaluating a competency-based STEM training program for teachers. Social 

Sciences & Humanities Open, 11, 101457. https://doi.org/10.1016/j.ssaho.2025.101457 

https://doi.org/10.1016/j.ecmx.2025.101215
https://doi.org/10.1108/OTH-11-2024-0080
https://doi.org/10.1016/j.actpsy.2025.105874
https://doi.org/10.1016/j.joitmc.2025.100607
https://doi.org/10.70177/scientechno.v4i1.1816
https://doi.org/10.1016/j.nexres.2025.100999
https://doi.org/10.1016/j.teln.2025.08.019
https://doi.org/10.1016/j.heliyon.2025.e43679
https://doi.org/10.1016/j.iheduc.2025.101038
https://doi.org/10.1016/j.teln.2025.05.016
https://doi.org/10.1016/j.foohum.2025.100886
https://doi.org/10.1016/j.ssaho.2025.101796
https://doi.org/10.1016/j.ssaho.2025.101429
https://doi.org/10.55849/scientechno.v3i2.1050
https://doi.org/10.1016/j.ssaho.2025.101916
https://doi.org/10.1016/j.ssaho.2025.101457


Scientechno: Journal of Science and Technology 

 

                                                           Page | 14  
 

Shofiyah, N., Jatmiko, B., Suprapto, N., Prahani, B. K., & Anggraeni, D. M. (2025). The use of 

technology to scientific reasoning in science education: A bibliometric and content analysis of 

research papers. Social Sciences & Humanities Open, 11, 101534. 

https://doi.org/10.1016/j.ssaho.2025.101534 

Stoica, D., Patriche, C.-C., David, S., Beldiman, C. M., & Dragomir Bălănică, C. M. (2025). 

Knowledge-driven reputation management in higher education institutions. Journal of 

Innovation & Knowledge, 10(6), 100811. https://doi.org/10.1016/j.jik.2025.100811 

Tlais, S., Hamdan, R., HajjHussein, H., Alkhatib, A., & Hallal, K. (2025). Post-COVID student 

preferences: Shaping higher education’s future. Social Sciences & Humanities Open, 11, 

101582. https://doi.org/10.1016/j.ssaho.2025.101582 

Tomas, D. Q., Eleria, C. G. E., Oquialda, R. C. R., Pascasio, S. M. B., & Ong, A. K. S. (2025). E-

money applications tuition fee loan behavioral analysis using valence framework and 

technology acceptance analysis. Acta Psychologica, 260, 105474. 

https://doi.org/10.1016/j.actpsy.2025.105474 

Tyas, R. A., Wilujeng, I., Rosana, D., Kuswanto, H., & Purwasih, D. (2025). A review of disaster risk 

reduction education implementation: Integration, trends, and trajectories. Social Sciences & 

Humanities Open, 12, 102015. https://doi.org/10.1016/j.ssaho.2025.102015 

Yan, Y., Edwards, B. I., & Sanmugam, M. (2025). Scientometric analysis of emerging trends and 

research landscape of ERNIE Bot’s potentials as an educational tool: A mixed method study of 

a large language model. Social Sciences & Humanities Open, 12, 101729. 

https://doi.org/10.1016/j.ssaho.2025.101729 

Yuniawan, A., Hersugondo, H., Mas’ud, F., Latan, H., & Renwick, D. W. S. (2025). Determinants of 

artificial intelligence adoption in the financial services industry: Understanding employees’ 

perspectives. International Journal of Information Management Data Insights, 5(2), 100371. 

https://doi.org/10.1016/j.jjimei.2025.100371 

Zhang, Y., Jin, H., Meng, D., Wang, J., & Tan, J. (2025). A comprehensive survey on automatic text 

summarization with exploration of LLM-based methods. Neurocomputing, 131928. 

https://doi.org/10.1016/j.neucom.2025.131928 

Zheng, Q., Chen, Z., & Huang, Y. (2025). Learning through AI-clones: Enhancing self-perception and 

presentation performance. Computers in Human Behavior: Artificial Humans, 3, 100117. 

https://doi.org/10.1016/j.chbah.2025.100117 

 

Copyright Holder : 

© Nong Chai et al. (2026). 

 

First Publication Right : 

© Scientechno: Journal of Science and Technology 

 

This article is under: 

 

 

https://doi.org/10.1016/j.ssaho.2025.101534
https://doi.org/10.1016/j.jik.2025.100811
https://doi.org/10.1016/j.ssaho.2025.101582
https://doi.org/10.1016/j.actpsy.2025.105474
../../Users/User/Downloads/.%20https:/doi.org/10.1016/j.ssaho.2025.102015
https://doi.org/10.1016/j.ssaho.2025.101729
https://doi.org/10.1016/j.jjimei.2025.100371
https://doi.org/10.1016/j.neucom.2025.131928
https://doi.org/10.1016/j.chbah.2025.100117

