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Abstract:  This study aims to explore the global trends and research contributions related 
to mobile learning for high school students through a bibliometric approach. The 
PRISMA method and bibliometric tools (R Studio and biblioshiny) were employed to 
analyze 70 documents from Scopus and Web of Science databases. Results indicate 
significant growth in publications, with an annual growth rate of 12.93% from 2008 to 
2024, highlighting increasing interest in mobile learning. Indonesia, Taiwan, and China 
were the most productive countries, with journals such as Computers and Education (IF: 
8.5; Q1) being the most influential source. Keyword co-occurrence analysis revealed key 
themes, including learning personalization, mobile learning effectiveness, and critical 
thinking skill development. The results show that mobile learning contributes 
significantly to improving students' motivation and learning outcomes without adding 
pressure, especially through the integration of mobile technology with e-learning 
approaches. This study provides strategic insights for educators, policymakers, and 
researchers to optimize mobile learning implementation in high school education, while 
identifying future research opportunities. 
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Introduction  
 

Global education continues to evolve along with 
technological advances, one of which is the use of mobile 
learning as an innovative learning method (Alam, 2023; 
Alam & Mohanty, 2023; Qashou, 2021). Mobile learning 
has become an increasingly relevant topic in the last 
decade, especially with the increasing accessibility of 
mobile devices such as smart phones and tablets (Eliza 
et al., 2024; Goundar & Kumar, 2022; Hartley & Andújar, 
2022) or high school students, mobile learning provides 
opportunities to support formal and informal learning 
with great flexibility. This paradigm shift affects not only 
how students learn, but also how teachers manage 
classrooms and curricula to address the needs of the 
digital generation. 

High school students are a critical group in the 
context of education, as they are at the stage of 
preparation for higher education or the world of work 
(Akour & Alenezi, 2022; Alenezi, 2023). At this stage, 

engaging and relevant learning methods are important 
to improve learning motivation and academic outcomes. 
Mobile learning is considered as one of the approaches 
that can fulfill this need, as it provides access to learning 
resources anytime and anywhere (Camilleri & Camilleri, 
2023; Yosiana et al., 2021). However, research on mobile 
learning specifically for high school students still needs 
more attention, especially in understanding how this 
approach can be effectively integrated in their education 
system. 

In the global context, research on mobile learning 
shows great variation in its adoption, approach, and 
impact on students. Some developed countries have 
adopted mobile learning as an integral part of their 
education system (Wang et al., 2024; Zhang & Hu, 2024), 
while developing countries still face challenges such as 
limited technological infrastructure and uneven internet 
access (Bala, 2024). Bibliometric research allows us to 
understand these trends and patterns, provide an 
overview of how mobile learning is evolving in different 
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parts of the world, and help identify research gaps that 
still exist. 

Bibliometric analysis is an effective method to 
systematically explore the research literature (Fadillah et 
al., 2024; Muskhir et al., 2024; Passas, 2024). In the 
context of mobile learning, this analysis can reveal global 
trends, collaboration networks between researchers, and 
topics that are the main focus of research. By utilizing 
academic databases such as Scopus and WoS (Web of 
Science), this analysis provides deep insights into 
publication patterns and potential future research 
directions. This approach is highly relevant in 
understanding how mobile learning is applied in 
various educational contexts, especially at the high 
school level. 

Mobile learning offers various benefits, including 
personalized learning, access to digital resources, and 
the development of students' digital skills (Dahri et al., 
2024; Usmonova, 2024). However, its integration in 
senior secondary school education also faces challenges, 
such as technology gaps, students' and teachers' digital 
literacy levels, and school budget constraints (Kembuan 
& Batmetan, 2024; Mustafa et al., 2024; Ofosu-Asare, 
2024). Therefore, systematic and data-driven research is 
needed to evaluate how mobile learning can be 
optimized to support student learning at this level. 

In the past two decades, the number of publications 
on mobile learning has increased significantly, 
indicating a great academic interest in this topic (Owidi 
et al., 2024). However, research specifically addressing 
mobile learning applications for high school students is 
still relatively limited. Using bibliometric analysis, we 
can identify how the focus of this research has changed 
over time and reveal potential new areas of study that 
could be further explored. 

It is important to understand how key themes in 
mobile learning research have evolved. For example, 
themes such as learning app design, the influence of 
mobile learning on academic outcomes, and integration 
with traditional curriculum have been the main focus of 
several studies. However, not much research has 
addressed its specific implications for high school 
students, such as how this technology can help them 
prepare for future educational and employment 
challenges. 

Bibliometric research also helps in identifying 
collaborations between institutions and researchers in 
mobile learning research. In a global context, these 
collaborations are crucial for sharing best practices and 
addressing common challenges, such as the 
development of educational technology infrastructure. 
This study can provide insights into how collaboration 
networks can help accelerate the adoption of mobile 
learning in high school education. 

The novelty of this research lies in its focus on high 
school students, a demographic often overlooked in 
mobile learning studies, and its attempt to 
systematically map global research trends through 
bibliometric analysis. By identifying research gaps and 
emerging patterns, this study provides valuable insights 
for educators, policymakers, and researchers on how to 
effectively integrate mobile learning into secondary 
education. 

In addition, by understanding global trends in 
mobile learning research, we can evaluate research gaps 
in specific regions. For example, developing countries 
may have different research priorities compared to 
developed countries, given differences in access to 
technology and educational resources. This analysis can 
help policy makers and academics in designing more 
effective strategies to adopt mobile learning locally and 
globally. 

Therefore, the main objective of this study is to 
identify and visualize various aspects of research, 
including the evolution of publication development, 
most cited papers, top countries, authors, and sources 
related to the exploitation of mobile learning in 
education. In addition, this study also tries to explore the 
trends and issues that are developing in this research 
through co-occurrence analysis. The following list 
summarizes the Research Questions (RQ) that identify 
the main objectives of this study: 
RQ1. What are the main information results and 

publication evolution generated by the overview 
analysis in bibliometric analysis? 

RQ2. Who are the authors, affiliations, countries of 
origin, and research sources that have produced 
the most publications related to this topic? 

RQ3. Which research documents are most frequently 
cited by other researchers? 

RQ4. How to visualize the co-occurrence analysis of 
authors' keywords on this topic? 

 

Method 
 

This study utilized the PRISMA method and 
bibliometric analysis, to ensure a methodologically 
sound approach. PRISMA, known for its meticulous 
guidelines, guides systematic literature reviews and 
meta-analyses (Agrawal et al., 2024). R Studio, 
biblioshiny and MS Excel software tools facilitate 
intuitive data analysis and visualization. Following the 
steps outlined by PRISMA, including literature search, 
study selection, data extraction and synthesis. The study 
aimed to minimize bias and increase the reliability of its 
findings. This approach upholds the highest standards, 
providing accurate insights into the analysis of literature 
and trends related to the use of social media in 
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education. Figure 1 illustrates the flowchart and 
procedural steps of the review process. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. PRISMA flow diagram 

 
Figure 1 is a PRISMA (Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses) flow chart that 
explains the literature selection process in the related 
study “Global Research on Emerging Mobile Learning 
for Senior High School Students: A Bibliometric 
Approach”. This diagram shows four main stages: 
identification, screening, eligibility and inclusion. In the 
identification stage, 101 documents were found through 
searching the Scopus and WoS databases using the 
query (TITLE (mobile) AND TITLE-ABS-KEY (learn* OR 
educat*) AND TITLE-ABS-KEY (“senior high school”)). 
After the filtering process, 23 documents were identified 
as duplicates and removed, leaving 78 unique 
documents for further processing. 

The next stage, the eligibility evaluation, assessed 78 
documents based on criteria such as the use of English 
and the type of publication (journal or proceedings). 
Eight documents were eliminated at this stage as they 
did not meet the criteria. Finally, 70 relevant documents 
were included in the review. This diagram reflects a 
systematic approach to bibliometric research to analyze 
global developments in mobile learning among high 
school students, focusing on the quality and relevance of 
appropriate literature to support a better understanding 
of the field. 

The final dataset was created for visualization, 
interpretation, analysis, and synthesis. Trends, 
challenges, opportunities, implications, and 
recommendations for integrating mobile learning into 
learning in senior high schools. This approach ensures 
that the research results are based on precise, relevant, 
and reliable data. 
 

Result and Discussion 
 
Overview 

An overview of global research on emerging 
mobile-based learning for high school students was 
analyzed through bibliometric methods. RQ1 addresses 
what are the main information results and evolution of 
publications produced by the overview analysis in the 
bibliometric analysis. The analysis started with an 
overview that included three main aspects: main 
information and evolution of publication. The results of 
the main information provide an overview of key 
elements, such as the number of publications, leading 
authors, and the most influential journals in research 
related to mobile-based learning for high school 
students. The evolution of publications shows the trend 
of publication growth over time, reflecting the 
increasing attention to this topic, especially with the 
rapid adoption of mobile technology in education. 

This overview of key elements provides insights 
that can be used to understand the evolution of mobile 
learning-related research conducted and published by 
researchers around the world. This information helps 
identify key trends, research contributions, and 
collaborations among authors on this topic. Table 1 
presents a summary of key information obtained from 
Scopus and WoS metadata. 
 
Table 1. The main information on bibliometric analysis 
Description Results 

Timespan 2008-2024 
Sources (Journals, Books, etc.) 48 
Documents 70 
Annual Growth Rate (%) 12.93 
References 34 
Authors 177 
Author of single-authored docs 7 
Co-Authors collaboration per Doc 3.06 

 
Based on Table 1: The Main Information on 

Bibliometric Analysis, research related to Global 
Research on Emerging Mobile Learning for Senior High 
School Students showed significant growth during the 
period 2008-2024. A total of 70 documents from 48 
sources (including journals, books and others) have been 
published, with an annual growth rate of 12.93%. This 
reflects the increasing interest and attention to the topic 
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of mobile learning in the context of senior high school 
students. A total of 177 authors were involved in this 
research, with only 7 documents written by a single 
author, indicating a high level of collaboration in this 
field. The average collaboration between authors 
reached 3.06 per document, indicating the importance of 
cross-disciplinary and institutional cooperation in the 
development of global mobile learning research. This 
data provides an in-depth picture of the collective 
contribution in driving the development and application 
of mobile learning to support a more inclusive and 
technology-driven 21st century education. 
 

 
Figure 2. Evolution of publication (2008-2024) 

 
Based on Figure 2: Evolution of Publication (2008-

2024), research related to Global Research on Emerging 
Mobile Learning for Senior High School Students shows 
a significant increasing trend in the number of 
publications from year to year. In the early period of 
2008-2016, publications tended to be minimal with an 
average of only 1-3 documents per year. The first 
research document was published in 2008 with the title 
“Using mobile communication technology in high 
school education: Motivation, pressure, and learning 
performance”. The study found that mobile 
communication technology, especially instant 
messaging, effectively strengthens interaction between 
students and instructors, increasing learning motivation 
without increasing pressure when combined with 
internet communication tools. However, 
communication tools that require public expression 
should be used with caution as they can increase 
pressure for students. 

In 2017 there was a significant spike, which peaked 
in 2019 with 14 publications. After that, the number of 
publications remained consistent at around 6-9 
documents per year until 2024. This trend reflects the 
increasing attention to mobile-based learning, especially 
in supporting high school students in the era of digital 

transformation. The surge in 2019 is likely driven by 
advances in mobile technology and the growing need for 
innovative and flexible education solutions. This data 
shows that mobile learning has become an increasingly 
important global research focus to address 21st century 
education challenges. 
 
Top-Productive Authors, Affiliations, Countries, and Sources 

To answer RQ2 about who are the most prolific 
authors, affiliations, countries, and sources of research 
publications related to the use of mobile learning in 
senior high schools. Table 2 lists the top five which 
provides important insights into the contributions of the 
most prolific authors, affiliations, countries, and sources 
in this field. The findings demonstrate the central role of 
key actors in shaping the direction and development of 
global research on mobile learning for high school 
students. The analysis also reveals the close relationship 
between individual contributions, institutional 
collaborations, and key publication sources that serve as 
platforms for knowledge dissemination on this topic. As 
such, it provides a solid basis for understanding the 
global dynamics and cross-national collaborations that 
support the development of mobile learning, especially 
in the context of an increasingly technology-dependent 
21st century education. The table lists the top 5 most 
prolific authors, affiliations, countries, and publication 
sources related to Global Research on Emerging Mobile 
Learning for Senior High School Students, which can 
serve as a reference for further research and 
collaboration on this topic. 

Based on Table 2: Top-productive authors, 
affiliations, countries, and sources, the study on Global 
Research on Emerging Mobile Learning for Senior High 
School Students shows significant contributions from 
leading authors, affiliations, and countries. The most 
productive author is Chang, C., who produced 5 
documents and is affiliated with National Taiwan 
Normal University (Taiwan), which is also the most 
productive affiliate with 10 contributions. This reflects 
the strong role of Taiwanese institutions in leading 
research development related to mobile-based learning 
for high school students. Other authors such as Amelia, 
T., Cavhana, U., and Hariadi, B., with affiliations from 
Indonesia, also showed prominent contributions, 
underlining the active involvement of Indonesian 
researchers in this topic. 

The countries that contributed the most to this study 
were Indonesia (38 documents), followed by China (19 
documents) and the Philippines (11 documents). 
Indonesia's dominance in the number of publications 
indicates the high interest of local researchers in this 
topic, especially due to its relevance to the country's 
rapidly growing educational context. In terms of 
publication sources, Journal of Physics: Conference 
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Series is the most productive source with 8 documents, 
despite having a low Impact Factor (0.56) and being in 
the Q4 quartile. On the other hand, the journal 
Computers and Education, with a high Impact Factor 

(8.5) and in the Q1 quartile, shows higher academic 
quality, despite having fewer publications from this 
source (4 documents). 

 
Table 2. Top-productive authors, affiliations, countries, and sources 
Rank Authors N Affiliations N Countries N Sources (IF; Q) N 

1 Chang, C 5 National Taiwan Normal University 
(Taiwan) 

10 Indonesia 38 Journal of Physics: Conference 
Series (0.56; Q4) 

8 

2 Amelia, T 3 Universitas Negeri Yogyakarta 
(Indonesia) 

7 China 19 ACM International Conference 
Proceeding Series (0.25; Non-Q) 

4 

3 Cahyana, U 3 Universitas Negeri Jakarta (Indonesia) 4 Philippines 11 Computers and Education (8.5; Q1) 4 
4 Hariadi, B 3 Bina Nusantara University (Indonesia) 3 Austria 2 AIP Conference Proceedings (0.41; 

Non -Q) 
3 

5 Jin, W 3 National Taiwan University of Science 
and Technology (Taiwan) 

3 Australia 1 International Journal of Instruction 
(2.1; Q2) 

3 

 
These data provide important insights into the 

global collaboration dynamics and distribution of 
research in the field of mobile learning for high school 
students. The presence of authors from different 
countries and the use of high-quality sources such as 
Computers and Education and the International Journal 
of Instruction (2.1; Q2) demonstrate the potential for 
cross-national collaboration that can accelerate the 
development of innovative learning methods. By 
looking at the authors' key roles and productive 
affiliations, this study highlights the importance of a 

global approach in meeting the challenges of 21st century 
education through mobile learning technology. 
 
Top 10 Most Cited Article 

To answer RQ3, the documents with the highest 
number of citations worldwide can be seen and 
identified in Table 3. The table lists 10 articles out of 70 
total articles related to the use of mobile learning in high 
schools, detailing the article title, DOI (Digital Object 
Identifiers)/Link, number of citations received, and a 
column labeled TC (Total Cited) per year or average total 
citations per year. 

 

Table 3. Top ten most cited article 
Title DOI/Link Cited TC  

A personalized recommendation-based mobile learning approach to improving 
the reading performance of EFL students (Hsu et al., 2013) 

10.1016/j.compedu.2012.12.004 234 18.00 

Using mobile communication technology in high school education: Motivation, 
pressure, and learning performance (Rau et al., 2008) 

10.1016/j.compedu.2006.03.008 213 11.83 

Learning English reading in a mobile-assisted extensive reading program (Lin, 
2014) 

10.1016/j.compedu.2014.05.004 97 8.08 

Taiwanese high school teachers' conceptions of mobile learning (Hsieh & Tsai, 
2017) 

10.1016/j.compedu.2017.07.013 67 7.44 

The influence of perceived convenience and curiosity on continuance intention in 
mobile English learning for high school students using PDAs (Chang et al., 2013) 

10.1080/1475939X.2013.802991 44 3.38 

Trends and research issues of mobile learning studies in physical education: a 
review of academic journal publications (Yang et al., 2020) 

10.1080/10494820.2018.1533478 39 6.50 

Improving the Competence of Diagrammatic and Argumentative Representation 
in Physics through Android-based Mobile Learning Application (Liliarti & 
Kuswanto, 2018) 

10.12973/iji.2018.1138a 39 4.88 

Android-assisted physics mobile learning to improve senior high school students’ 
divergent thinking skills and physics HOTS (Mardiana & Kuswanto, 2017) 

10.1063/1.4995181 18 2.00 

Higher Order Thinking Skills Based Learning Outcomes Improvement with 
Blended Web Mobile Learning Model (Hariadi et al., 2022) 

10.29333/iji.2022.15231a 18 4.50 

Are Mobile Devices More Useful than Conventional Means as Tools for Learning 
Vocabulary? (Lee, 2014) 

10.1109/MCSoC.2014.24 16 1.33 

 
Table 3 shows the ten highest-cited articles related 

to the topic of mobile learning for high school students. 
The most cited article is “A personalized 
recommendation-based mobile learning approach to 

improving the reading performance of EFL students,” 
with 234 citations. This article shows great relevance in 
the development of mobile-based learning tailored to 
students' needs, especially in improving reading 
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performance (Hsu et al., 2013). This is relevant to Song 
et al. (2021) who pointed out that mobile learning 
provides significant opportunities in personalized 
learning. 

The second most cited article, “Using mobile 
communication technology in high school education: 
Motivation, pressure, and learning performance,” with 
213 citations, discusses how mobile-based 
communication technology affects students' motivation, 
pressure, and learning outcomes in high school (Rau et 
al., 2008). This shows that mobile learning is not only 
about technology access but also its impact on students' 
psychological and academic aspects (Hsu & Lin, 2022; 
Togaibayeva et al., 2022). 

Some articles, such as “Learning English reading in 
a mobile-assisted extensive reading program” (97 
citations) and “The influence of perceived convenience 
and curiosity on continuance intention in mobile English 
learning for high school students using PDAs” (44 
citations), show that mobile learning has a significant 
impact on English learning, especially in reading and 
learning motivation (Chang et al., 2013; Lin, 2014). This 
highlights the importance of mobile learning in 
supporting students learning foreign languages, a 
critical need for high school students in a globalized 
world (Chen, 2022; Rajendran & Yunus, 2021). 

Articles such as “Taiwanese high school teachers' 
conceptions of mobile learning” (67 citations) highlight 
teachers' views on mobile learning in high schools, 
which is an important component in successful 
technology adoption (Hsieh & Tsai, 2017). In addition, 
“Trends and research issues of mobile learning studies 
in physical education” (39 citations) shows that mobile 
learning applications are also applied in physical 
education, highlighting that this technology is not 
limited to academic subjects but is also relevant for 
practical learning (Yang et al., 2020). 

Some of the articles on the list focus on developing 
critical and higher order thinking skills (HOTS), such as 
“Improving the Competence of Diagrammatic and 
Argumentative Representation in Physics through 
Android-based Mobile Learning Application” (39 
citations) and “Higher Order Thinking Skills Based 
Learning Outcomes Improvement with Blended Web 
Mobile Learning Model” (18 citations). These articles 
show how mobile learning can be used to support deep 
conceptual understanding, especially in subjects such as 
physics (Hariadi et al., 2022; Liliarti & Kuswanto, 2018). 

The table also shows that mobile learning research 
at the high school level covers a wide range of themes, 
from language learning to science. However, while there 
are some standout studies, the relatively lower citations 
of other articles indicate the need for further exploration 
in this area. For example, articles such as “Android-
assisted physics mobile learning to improve senior high 

school students' divergent thinking skills and physics 
HOTS” (18 citations) still show room for more in-depth 
research (Mardiana & Kuswanto, 2017). 

From a bibliometric perspective, this table shows 
the importance of understanding frequently referenced 
articles as a basis for identifying research trends and 
gaps. By mapping the most cited articles, we can see the 
main focus in mobile learning for senior high school 
students as well as opportunities to expand research in 
this area. This analysis is particularly relevant in the 
topic of “Global Research on Emerging Mobile Learning 
for Senior High School Students: A Bibliometric 
Approach,” as it provides insight into how global 
research has evolved and in which direction it could be 
directed in the future. 
 
Co-Occurrence Analysis 

To answer RQ4 in the context of mobile learning for 
high school students, a keyword co-occurrence analysis 
was conducted using keywords provided by authors in 
related research. This analysis is a bibliometric method 
used to identify trends and patterns in global research 
related to mobile learning among senior high school 
students. With this method, trends can be revealed 
through recurring themes in the literature, while 
providing insight into the future direction of mobile 
learning research. By observing and analyzing 
publication patterns in the context of high school 
education, this method reveals the evolving academic 
interests, research methodologies, and topic focus in this 
field. This technique is an important tool for researchers 
to understand how mobile learning adapts to the needs 
of students at this level of education. 

The co-occurrence analysis method in this study is 
a bibliometric technique that aims to identify trends and 
patterns in the global literature on mobile learning for 
high school students. This technique is based on the 
assumption that keywords that frequently co-occur in 
publications have strong and significant thematic 
linkages. In this context, the method was used to identify 
emerging topics, track the evolution of mobile learning 
for high school students research themes over time, and 
project the future direction of this research. The results 
of this analysis not only reveal global trends but also 
provide an important reference for researchers who 
want to identify research gaps in mobile learning for 
senior secondary education, so as to prioritize relevant 
studies and support the development of mobile-based 
educational technology. 

Figure 3 presents a co-occurrence analysis that 
provides a visual representation of the relationship 
between keywords that frequently appear in research 
related to mobile learning for high school students. This 
analysis highlights the main keywords that are the 
center of attention in the literature, such as “students,” 
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“mobile learning,” and “e-learning.” The relationships 
between keywords indicate the level of relevance, 

frequency, and contribution of these topics to the 
academic discourse. 

 

 
Figure 3. Co-occurrence analysis 

 
The largest main node in the map is “students,” 

which signifies the importance of students as the main 
focus of this research. This keyword is directly related to 
concepts such as “education,” “learning systems,” and 
“senior high school students.” This suggests that the 
majority of research centers on students' experiences, the 
learning methods they use, and the learning outcomes 
that can be achieved through mobile learning 
approaches (Chen & Tsai, 2021; Criollo-C et al., 2021). 
This strong connection illustrates that the development 
of learning technologies is geared towards the needs and 
success of students as the primary users. 

“Mobile learning” becomes a very important 
keyword, indicating that mobile device-based learning 
approaches play a major role in the transformation of 
modern education. This node has connections with 
“learning activity,” “learning media,” and “efficiency,” 
indicating a research focus on how mobile technology 
supports high school students' learning activities, both 
efficiently and engagingly (Wang et al., 2023). In this 
context, mobile learning is positioned as an innovative 
solution that addresses the needs of education in the 
digital era. 

In addition, the strong relationship between mobile 
learning and “education” suggests that research in this 
area focuses heavily on the practical application of 
mobile technologies in educational contexts. This 
includes the use of mobile technologies to support 
various aspects of education, from teaching to self-
directed learning by students (Jeong, 2022; Lai et al., 

2022; Zhang et al., 2024). Keywords such as “teaching” 
and “learning systems” also indicate the importance of 
exploring how learning systems can be optimized 
through mobile technology, as well as how teaching 
methods can be adapted to harness the full potential of 
mobile learning (Papadakis et al., 2021). 

“Senior high school students” has a strong 
connection with ‘mobile learning’ and ‘e-learning,’ 
indicating that mobile technology devices and digital 
learning platforms are important components in 
supporting the education of senior high school students. 
These keywords reflect how mobile learning is designed 
to improve the accessibility and efficiency of learning, 
especially for students who are at a critical stage of 
education (Hameed et al., 2024; Zafrullah & Ramadhani, 
2024). This is relevant to the research of Geverola et al. 
(2022) considering that high school students need 
flexible and modern learning solutions to prepare them 
for the challenges of higher education. 

The nodes “research and development” and 
“critical thinking skills” indicate research directions that 
emphasize the development of students' skills through 
mobile learning. This shows that in addition to 
improving accessibility, mobile technology is also used 
to build students' critical and creative thinking skills 
(Curum & Khedo, 2021; Marini et al., 2022). This trend is 
highly relevant to the needs of modern education that 
demands students to be more adaptive to technological 
developments. 
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The connection of “senior high school students” 
with “education” and “learning outcome” shows that 
this research also focuses on the effect of technology-
based learning on student learning outcomes (Ahmad et 
al., 2024; Kang, 2024; Wang et al., 2023). By using the 
mobile learning approach, students are expected to not 
only understand the material but also achieve optimal 
learning outcomes. This is relevant to the needs of high 
school students to prepare for final exams or college 
entrance requirements (AlAzzam et al., 2021; Yan et al., 
2021). 

Overall, “senior high school students” play an 
important role in mobile learning research, focusing on 
their specific needs in the technology-based learning 
process. Its association with keywords such as “mobile 
learning,” “critical thinking skills,” and “learning 
systems” shows that this research aims to create 
relevant, effective, and innovative educational systems. 
Through this analysis, we can understand how mobile 
learning is evolving as an important area of research and 
how these trends may influence the direction of future 
research. 
 

Conclusion 
 

The results of this bibliometric analysis indicate that 
research on mobile learning for secondary school 
students has experienced a significant increase since 
2008, with a surge in publications in 2019 and an annual 
growth rate of 12.93%. Indonesia has emerged as the 
most productive country in this research domain, 
followed by China and the Philippines, with institutions 
such as National Taiwan Normal University and 
Universitas Negeri Yogyakarta serving as key 
contributors. The dominant research themes include the 
use of mobile learning applications, the impact of mobile 
learning on academic performance, and the integration 
of technology into secondary education systems. 
Keyword co-occurrence analysis reveals that studies 
primarily focus on the effectiveness of mobile learning, 
its role in enhancing learning outcomes, and its influence 
on students' critical thinking skills. However, challenges 
such as technological disparities, teacher and student 
preparedness, and budget constraints remain significant 
barriers to optimal implementation. The limitations of 
this study include the restricted scope of data, as it relies 
on publications from specific databases, which may not 
fully capture the global research landscape. These 
findings hold important implications for policymakers 
and education practitioners in developing data-driven 
strategies to optimize mobile learning implementation 
in secondary schools, particularly in developing 
countries with limited digital infrastructure. 
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