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1. Introduction  

Education is the foundation of character building and the advancement of a nation [1], [2]. 

Through education, individuals are given the opportunity to fully develop their intellectual, emotional, 
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and social potential [3]–[5]. Education adds color to life by broadening horizons, fostering critical 

thinking, and encouraging creativity [6]–[8]. It is not merely a process of transferring knowledge but 

also a means of instilling strong moral and ethical values [9], [10]. Education plays a vital role in 

preparing future generations to adapt to the ever-changing world [10], [11]. Technology, culture, and 

social dynamics now increasingly influence the ways we teach and learn [12]–[14]. Yet behind all that 

complexity, there is one simple and powerful place where the entire journey of learning begins, and 

that place is the classroom. 

The classroom is the primary space where the educational process takes place directly between 

teachers and students [15]. Classroom is a place of interaction, discussion, and the exchange of ideas 

that form the core of learning [16]–[18]. A positive classroom environment can foster motivation and 

a strong desire to learn [19], [20]. As times change, teaching methods within the classroom have also 

evolved to meet modern needs and challenges [21], [22]. Teachers are no longer the sole source of 

information but serve as facilitators who guide students to think critically and independently [23], 

[24]. Various learning innovations have been developed to create more engaging and effective 

educational experiences [25], [26]. One important approach that is increasingly emphasized in today's 

classroom learning is the use of technology. 

Technology is a branch of knowledge that studies the skills involved in creating tools, machines, 

methods, and systems to make human life easier [27]. In education, technology plays a vital role in 

enhancing the teaching and learning process to become more effective and efficient. Its presence 

enables interactive, flexible, and accessible learning for everyone, anytime and anywhere [28]. Digital 

tools such as computers, projectors, and e-learning platforms have become integral parts of 

educational activities across all levels. Technology also opens up opportunities for collaboration and 

information exchange across regions and cultures [29]. As time progresses, technology continues to 

evolve, driving transformation in the field of education [30]. To understand its impact and future 

direction, numerous scientific studies are systematically conducted through research on the use of 

technology. 

Although research on technology in education has grown significantly in recent years, much of 

it remains limited to specific contexts, such as music education  [31]. This indicates a research gap in 

exploring the use of technology more broadly across various educational levels and disciplines. As 

researchers increasingly leverage technology to conduct studies more efficiently, accurately, and 

collaboratively, the volume of related publications has continued to rise. As shown in Fig. 1, research 

in this area has grown rapidly over the past five years, increasing from 8,235 to a peak of 11,375 

documents. This surge reflects a growing academic interest in the potential of technology to enhance 

teaching and learning processes. 

 

Fig. 1. Publication Trends Over the Last 5 Years with a Focus on Technology with a Social Sciences on the 

Scopus Database 
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Various forms of educational technology, including learning management systems, virtual 

classrooms, and interactive tools, have become frequent subjects of investigation. However, broader 

and more inclusive studies are still needed to fully understand the diverse applications of technology 

in education. Thus, the Research Question (RQ) in this paper is as follows. 

RQ1. How is the publication trend from year to year on the topic technological trends in Indonesian 

educational research? 

RQ2. How are the results of the Three-field Plot between countries, keywords, all keywords on the 

topic technological trends in Indonesian educational research? 

RQ3. How are the Word Cloud results on the topic technological trends in Indonesian educational 

research? 

RQ4. How is the evolution and novelty of keywords that can be recommended for future research on 

the topic technological trends in Indonesian educational research? 

2. Method 

2.1. Research Design 

This study employs a bibliometric research design to systematically analyze scientific 

publications related to the use of technology in education in Indonesia. The design is descriptive and 

exploratory, focusing on mapping publication trends, identifying frequently used keywords, and 

analyzing the evolution and novelty of research topics [32]–[34]. Data were collected from reputable 

academic databases using specific keywords and inclusion criteria to ensure relevance and 

consistency. The analysis was conducted using the R programming language, which enabled the 

processing, visualization, and interpretation of bibliometric data effectively. Key indicators such as 

publication volume, keyword co-occurrence, and citation patterns were examined to uncover research 

dynamics in the field. This research design provides a structured approach to understanding the 

development and focus areas of educational technology studies within the Indonesian context. 

2.2. Search Strategy 

The search strategy for this study was designed to capture publications specifically related to the 

use of technology in educational settings. The search string used was (TITLE (techno) AND TITLE 

(learn) OR TITLE (educat*) OR TITLE (school*))**, which aims to identify articles that contain 

variations of the word “technology” in the title, in combination with terms related to learning, 

education, or school. This approach ensures that the results are focused on works where technology is 

a central theme within an educational context. The use of truncation (e.g., techno, learn) allows for 

the inclusion of multiple word forms such as “technology,” “technological,” “learning,” or “learners.” 

The search was conducted within selected academic databases, and filters were applied to include only 

relevant, peer-reviewed publications. This strategy helps ensure a comprehensive yet focused dataset 

for bibliometric analysis. 

2.3. Inclusion and Exclusion Criteria 

Fig. 2 presents the PRISMA flow diagram outlining the process of data selection for the 

bibliometric analysis. Initially, a total of 50,563 records were identified from the Scopus database 

using the search string (TITLE (techno) AND TITLE (learn) OR TITLE (educat*) OR TITLE 

(school*))**. This broad query was intended to capture a wide range of publications that focus on 

the intersection of technology and education. After the initial identification, all records underwent a 

screening phase to narrow down the scope of the analysis. During the screening phase, several filters 

were applied. First, publications limited to the “Social Sciences” subject area were selected, reducing 

the dataset to 25,573 documents. Then, the filter was refined to include only those documents 

classified as “Article”, narrowing the records further to 15,003 documents. To focus specifically on 

the Indonesian context, documents affiliated with Indonesian authors were selected, resulting in 397 

documents. After a final eligibility check, 16 documents were excluded due to irrelevance or 
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duplication, leaving a total of 381 studies included in the bibliometric analysis. This stepwise 

selection process ensures that the final dataset is both comprehensive and relevant to the research 

objectives. 

The inclusion criteria for this study covered documents indexed in the Scopus database, 

classified as scientific articles, and authored by researchers affiliated with Indonesian institutions. 

Additionally, the titles of the documents had to contain keywords related to technology, learning, 

education, or school. The exclusion criteria included documents that were not articles, were not 

authored by Indonesian researchers, or were deemed irrelevant after the final screening process. 

Documents that were not aligned with the context of technology in education and were not research-

based studies such as bibliometric analyses, literature reviews, and meta-analyses were also excluded 

in the final stage. This step was taken to ensure that only empirically grounded and topically relevant 

studies were included in the analysis. 

 

Fig. 2. PRISMA Method for Document Selection 

2.4. Data Analyze 

Data analysis in this study was carried out using the R programming language through a 

bibliometric approach. The analysis included publication trend analysis to observe the growth of 
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articles over time, as well as a three-field plot illustrating the relationships among country, keyword, 

and all keywords, and Word Cloud. Additionally, a keyword evolution analysis was conducted to 

track changes in research themes over the years. Keyword recommendation was also generated to 

identify emerging or underexplored topics in the field of educational technology in Indonesia. This 

analysis provides comprehensive insights into research dynamics and directions, serving as a 

foundation for future research planning. 

3. Results and Discussion 

Before moving into the interpretative sections, the Main Information is first presented. This 

section aims to provide a general overview of the basic characteristics of the analyzed data [34]. The 

results in Fig. 3 show that publications on the use of technology in education in Indonesia were 

sourced from 171 different journals, including many ranked within Q1 to Q4 categories, indicating 

a wide distribution across reputable academic outlets. This diversity reflects the broad scope of 

research and the interdisciplinary nature of the topic. A total of 381 documents, all of which are 

journal articles, were analyzed, supported by a substantial number of references (18,032), 

highlighting the depth of literature cited in this body of work. 

 

Fig. 3. Main Information about Trends of Using Technology in Education on Indonesia 

In terms of author collaboration, 1,373 authors contributed to the publications, with an average 

of 4.1 co-authors per article, indicating a relatively high level of teamwork. Although 24 articles were 

single-authored, the majority of research was produced through collaborative efforts, including 

international partnerships. This is evidenced by the international co-authorship rate of 27.56%, 

showing significant global engagement by Indonesian researchers. The annual growth rate of 

publications stands at 16.05%, suggesting strong development in the field, although the trend over the 

years appears to be fluctuating, reflecting the shifting focus and investment in this area of research. 

3.1. Publications Trends 

Analysis by looking at publication trends from year to year aims to understand the development 

and dynamics of research topics over a certain period of time [34]. This helps identify increasing 

interest, changes in focus, and potential future research directions. The publication data from 1999 to 

2025 reveals a significant pattern in the development of educational technology research in Indonesia 

(Fig. 4). Between 2000 – 2007 and 2011 – 2013, there was a complete absence of publications, 

indicating a period of minimal to no academic activity in this area. Only a few studies emerged 

sporadically between 2008 and 2013, suggesting that interest in the field was still in its early stages 

and had not yet gained widespread academic attention. 
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Fig. 4. Number of Publications During the Last 25 Years on the Topic of Technology Use in Education in 

Indonesia in the Scopus Database 

A notable shift began in 2014, with a gradual increase that became more pronounced in 2019. 

From that point, the number of publications surged, peaking in 2024 with a total of 75 paper, the 

highest in the observed period. This rapid growth reflects a heightened focus on technology integration 

in education, likely driven by digital transformation trends and global events such as the COVID-19 

pandemic. Although there is a slight drop in 2025, the overall upward trend underscores a strong and 

growing research interest in this domain in recent years. 

3.2. Three-Field Plot 

Based on Fig 5, Indonesia stands out as the most dominant contributor to research on the use of 

technology in education. Publications originating from Indonesia are strongly associated with 

keywords such as “higher education”, “technology”, “online learning”, “education”, and “indonesia”, 

indicating a clear focus on the transformation of higher education through digital tools and online 

platforms. However, several important keywords like “covid-19”, “technology acceptance model”, 

and “tpack” are not prominently linked to Indonesian research. This suggests that theoretical 

frameworks and global context-related themes are still underexplored in Indonesian educational 

technology studies. 

 

Fig. 5. Three-Field Plot Results by Country, Keyword, and All Keywords 
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In addition to Indonesia, other countries such as Malaysia, the Philippines, and China have also 

contributed to this research landscape, albeit to a lesser extent. These countries bring in diverse topics 

such as “e-learning”, “digital technology”, and “technology acceptance model”, offering 

complementary perspectives and theoretical depth. Their presence highlights the global nature of 

educational technology research and signals opportunities for Indonesia to engage in cross-national 

collaborations to enrich and expand the scope of its research efforts. 

3.3. Word Cloud 

Word Cloud analysis aims to identify the most frequently occurring keywords within a collection 

of publications, providing an overview of the main research focuses and emerging themes [35]. By 

examining the size and frequency of each word, researchers can gain insights into dominant trends 

and commonly discussed issues. 

Based on the Fig 6, the most prominent words indicated by their larger size are “higher 

education”, “technology”, “online learning”, “education”, “e-learning”, and “indonesia”. The 

dominance of the term “higher education” suggests that much of the research is centered on the 

application of technology at the university level. Meanwhile, the keywords “technology”, “online 

learning”, and “e-learning” emphasize the strong focus on digital tools and remote learning methods 

within the field of educational research. 

 

Fig. 6. Word Cloud based on “All Keywords” 

The presence of “indonesia” as one of the largest words highlights that the geographical context 

of these studies is strongly rooted in Indonesia, aligning with the bibliometric analysis focus. The term 

“education” indicates that while higher education is a key focus, the research may also cover broader 

educational contexts. The large size of these keywords reflects the main themes and dominant 

directions in technology-enhanced education research in Indonesia, pointing to the growing 

importance of digitalization in shaping the national education landscape. 

While many keywords in the Word Cloud such as “online learning”, “learning outcomes”, and 

“digital technology” are expected in the context of educational technology in Fig. 7, several 

unexpected terms stand out and offer intriguing insights. Words like “critical thinking”, “structural 

equation”, and “perceived usefulness” suggest that Indonesian researchers are not only focusing on 

the implementation of technology but also delving into cognitive outcomes and advanced statistical 

modeling. The presence of terms like “perceived ease” and “perceived usefulness” indicates the use 

of theoretical frameworks like the Technology Acceptance Model (TAM), which is a sophisticated 

approach not always prevalent in early-stage educational technology research. 
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Fig. 7. Word Cloud based on “Abstract” 

Additionally, keywords such as “elementary school”, “school teachers”, and “language learning” 

reveal a broadening of focus beyond higher education, which typically dominates the field. These 

terms show that researchers are also exploring how technology impacts foundational education levels 

and specific subjects. The inclusion of “data analysis” and “structural equation” implies a 

methodological shift toward more rigorous and quantitative approaches. Altogether, the presence of 

these unexpected keywords suggests a maturing and diversifying research landscape in Indonesia, 

where educational technology is being studied not just for its tools, but also for its theoretical, 

practical, and pedagogical implications. 

3.4. Keywords Evolution  

Keyword evolution analysis in bibliometrics aims to track changes in research focus and topics 

over time [36]. In this way, researchers can identify emerging trends, emerging new concepts, and 

shifts in the direction of studies in a particular field. 

Based on the keyword evolution data (Fig. 8) from 1999 to 2025, there is a significant 

transformation in the focus of research on technology-based education. In the early phase (1999–

2020), topics such as “blended learning”, “e-learning”, “higher education”, and “information 

technology” served as foundational themes, reflecting an exploratory period in applying technology 

to the educational domain. The stability of keywords like “mobile learning” and “information 

technology” indicates a consistent interest in device- and network-based learning access. The 2021–

2022 period marked a drastic shift with the emergence of “covid-19” as a dominant keyword, which 

accelerated the integration of technology into education systems. Keywords like “technology 

integration”, “mobile learning”, and “technology acceptance model” became more prominent, 

reflecting a shift from technology introduction to practical implementation. The transition from 

“blended learning” to “covid-19” and “education” illustrates a global response to the urgent need for 

massive online learning due to the pandemic. 

Thickness represents the degree of connection and continuity between topics. Thick arrows from 

keywords such as “e-learning”, “education”, and “technology” toward topics like “online learning”, 

“technology acceptance model”, and “higher education” indicate dominance and ongoing relevance. 

In contrast, thinner arrows connecting keywords like “critical thinking skills” and “gamification” 

suggest that although these are emerging trends, they have yet to demonstrate strong continuity. By 

2023–2025, research focus shifts to more advanced and contextual topics such as “artificial 

intelligence”, and “augmented reality” indicating growing complexity and specialization in 

educational technology research. 
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Fig. 8. Keyword Evolution based on “All Keywords” 

3.5. Keywords Novelty 

Based on the visualization of keyword evolution in Fig. 8, “Artificial Intelligence” and 

“Augmented Reality” are recommended as potential keywords for further research because they are 

indicated by bold arrows from the previous period (2023–2024) to 2025–2025, reflecting continuity 

and increasing relevance in the topic of educational technology. In addition, these two keywords are 

relatively new in the period 2025–2025 and have not been seen in the previous period, indicating that 

the topic is a developing research area and has prospects for further exploration in the context of 

technology-based education in Indonesia. 

The keyword “Artificial Intelligence” emerged as a new topic in 2025, indicated by a thick arrow 

from the previous period, particularly from the theme “elementary school.” This suggests that AI is 

gaining attention in the context of early education, marking a shift toward integrating intelligent 

technologies into foundational learning processes. The application of AI in education opens 

opportunities for personalized learning, automated student data management, and more efficient 

assessment systems signaling a significant development in the direction of educational research and 

technological innovation.  

Meanwhile, “Augmented Reality” also appeared for the first time in 2025, supported by a thick 

arrow from the previous period, reflecting a strong continuity and growing interest in immersive 

technologies. AR allows educational content to be delivered in an interactive and visual format, 

enhancing student engagement and conceptual understanding. Its emergence indicates a growing 

focus on research that explores visually rich, context-based learning experiences, highlighting a 

broader trend toward more practical and engaging technology integration in educational 

environments.  

4. Conclusion 

The conclusion of this analysis is that the publication trend shows a significant increase in 

research on educational technology in Indonesia, with the highest number of publications occurring 

in 2024, indicating a strong and growing academic focus on this field in recent years. The results of 

Indonesian publications focus on the development and application of technology in the context of 

education, especially at the level of formal institutions and digital learning processes. This focus 

reflects a strong concern for the integration of technology in the education system and efforts to 

improve the quality and access to learning through digital innovation. The Word Cloud and keyword 

evolution together indicate that research on technology in education has progressed from an initial 

focus on digitalization and remote learning toward more complex, theoretical, and contextual 
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approaches, reflecting a maturation and diversification of research themes over time. Based on the 

visualization of keyword evolution, “Artificial Intelligence” and “Augmented Reality” are 

recommended as potential future research directions due to their strong continuity from the previous 

period and their recent emergence in 2025, signaling increasing relevance, innovation, and growing 

interest in immersive and intelligent technologies within technology-based education. 
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