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A B S T R A C T   A R T I C L E   I N F O 

The development of digital technology has driven the 
transformation of learning towards a more flexible, 
interactive, and learner-centered approach. One innovation 
that is increasingly being implemented is mobile learning (m-
learning), particularly in the context of higher education and 
other formal education. This study aims to systematically 
analyze the implementation of mobile learning in education, 
focusing on the level of implementation, learning models and 
strategies, success factors, impacts, challenges, and 
development opportunities. The research method used is a 
Systematic Literature Review (SLR) based on the PRISMA 
protocol. The data sources were obtained from reputable 
scientific databases published between 2021 and 2025. The 
results of the analysis show that mobile learning has a positive 
impact on learning flexibility, student engagement, improved 
learning outcomes, and the strengthening of digital skills and 
independent learning. However, the implementation of 
mobile learning still faces various challenges, such as 
infrastructure limitations, the digital divide, low digital 
pedagogical competence of educators, and a lack of long-
term evaluation. The findings of this study confirm that the 
success of mobile learning is highly dependent on the 
integration of technical, pedagogical, psychological, and 
institutional aspects.  
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1. INTRODUCTION 
The development of digital technology has brought major changes to various aspects of 

human life, including education. Currently, the world of education is required to adapt to 
rapid technological developments and optimize the ease of access to information and 
communication technology as a supporting tool in improving the effectiveness of the learning 
process (Fitrianti et al., 2024). Learning, which was previously conducted conventionally in 
classrooms through face-to-face interaction, has now begun to evolve towards technology-
based learning that is more interactive, flexible, and innovative (Purwanto et al., 2025). This 
development has also encouraged a shift in the learning approach from one that was initially 
teacher-centered to one that is student-centered. In this approach, students become the 
center of the learning process, while teachers act as facilitators who guide and support 
independent learning (Silfiya & Siagian, 2024).  

This paradigm shift further emphasizes the importance of educational transformation in 
the 21st century, which demands the emergence of a generation with critical thinking skills, 
adaptability to change, and the ability to face various challenges at the global level (Ridwan, 
2024). In addition, advances in digital technology have had a major impact on learning 
methods. These range from more interactive and varied presentations of material and 
increased access to learning resources to the application of more adaptive approaches (Sakti, 
2023). One form of innovation that has emerged from these developments is mobile learning 
as an alternative form of modern learning that utilizes digital devices. 

Mobile learning, or m-learning, is a form of learning that utilizes digital technology, 
particularly mobile devices such as smartphones, to support the learning process without the 
constraints of time and space (Syahputra et al., 2024). The main characteristics of mobile 
learning are high flexibility and portability, allowing students to access learning materials, 
guides, and information anytime and anywhere, either online or through local storage 
(Syahputra et al., 2024; Ghafara et al., 2022). With its ability to support interaction and 
collaboration through various digital media, mobile learning has become one of the relevant 
learning strategies to be implemented in facing the demands of 21st-century education, 
which emphasizes independence and digital collaboration. 

The implementation of mobile learning is currently an urgent need in the digital age due 
to the high penetration of mobile devices and advances in communication technology that 
are increasingly affordable and accessible. Mobile-based learning allows flexibility in 
accessing materials anytime and anywhere and supports independent and collaborative 
learning (Sophonhiranrak et al., 2021). By utilizing mobile applications and platforms, 
students can interact more actively through quizzes, discussions, and digital reflections that 
enrich the learning experience. In addition, various meta-analyses show that mobile learning 
significantly improves student learning outcomes, with large effect sizes in many empirical 
studies (Garzón et al., 2025). However, despite its increasing urgency, the implementation of 
mobile learning in education still faces various obstacles that need to be addressed. 

Many educational institutions are not yet fully prepared to implement mobile learning 
effectively due to various technical and pedagogical obstacles that still exist. Unequal access 
to devices and unstable internet connections are the main obstacles to the equitable use of 
technology in educational settings. In addition, some educators are not yet fully capable of 
optimally integrating mobile devices into their learning strategies due to limited training and 
a lack of understanding of interactive and contextual mobile-based learning design (Tarhini et 
al., 2024). On the other hand, recent research shows that there is still a lack of studies 
assessing the long-term effectiveness and consistency of mobile learning implementation in 
supporting student learning outcomes, resulting in a research gap regarding the sustainability 
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and real impact of mobile learning implementation in the learning process (Sareen, 2024). 
Based on these conditions, it is important to conduct a more systematic study to understand 
how mobile learning is implemented and the factors that influence its success in various 
educational contexts. 

Against this background, this study aims to systematically analyze the implementation of 
mobile learning in education, with a primary focus on the sustainability of its use and its 
contribution to the quality of learning. The analytical approach will include identifying factors 
that support and hinder the practice of mobile learning in academic institutions (Hameed et 
al., 2024). In addition, this study also aims to examine how mobile learning practices 
contribute to broader educational goals, including increasing access to and equity in 
education (Maketo et al., 2023). The results of the analysis are expected to produce findings 
on trends, challenges, and opportunities in the implementation of mobile learning, which will 
ultimately form the basis for the development of future educational policies and practices. 

 
2. METHODS 

 This study uses the Systematic Literature Review (SLR) method as its main approach, 
because SLR is a relevant research method through a systematic and replicable process 
(Carrera-Rivera et al., 2022). This method was chosen so that the study has a strong 
foundation and the results obtained are objective and traceable. This approach allows 
researchers to obtain a comprehensive overview of various previous research results 
regarding the implementation of mobile learning in education. Based on the SLR guidelines 
written by Carrera-Rivera et al. (2022), this method is used not only to identify but also to 
evaluate and analyze all relevant research transparently so that the results obtained are 
reliable and easy to replicate in subsequent studies. There are three main stages in SLR: 
planning, conducting, and reporting (Kitchenham, 2004). 

 
2.1 Planning 

 The planning stage focuses on formulating research questions that are in line with the 
objectives of this study. The research questions include: 
a. RQ-1: How do the concepts, characteristics, and differences between mobile learning and 

conventional e-learning? 
b. RQ-2: How is mobile learning implemented in the world of education? 
c. RQ-3:  What are the factors that influence the success of mobile learning implementation 

in education? 
d. RQ-4: What are the impacts and contributions of mobile learning in education? 
e. RQ-5: What are the challenges and issues faced in implementing mobile learning? 
f. RQ-6: What are the opportunities for developing mobile learning? 

 
2.2 Conducting 

 The conducting stage is the process of searching for and selecting literature. At this stage, 
the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines 
are used as a reference for selecting articles in a transparent and standardized manner. 

 
2.2.1 Literature Search Strategy 

 This study uses secondary data sources obtained from various reputable scientific 
databases, namely Scopus, ScienceDirect, Garuda, and Google Scholar. The use of these 
various databases is important so that the results of the study cover both international and 
national perspectives, while ensuring that the literature is taken from credible sources. The 
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literature reviewed includes scientific articles, conference proceedings, and books discussing 
the application of mobile learning technology in the context of formal education. Thus, the 
scope of the study is broad and able to represent the development of mobile learning 
implementation at various levels of education. 

 The literature search process was conducted using a combination of keywords and 
Boolean operators (AND, OR) to obtain comprehensive yet relevant search results. The 
keywords used included: ("mobile learning" OR "m-learning") AND ("education" OR "learning 
environment" OR "classroom") AND ("implementation" OR "integration" OR "effectiveness"). 
In addition, to broaden the scope in the local context, the study used a combination of 
keywords in Indonesian, such as "pembelajaran berbasis mobile" AND "implementasi" AND 
"Pendidikan." The publication time range used was 2021-2025 so that the literature analyzed 
would describe the latest developments and be relevant to the current state of digital 
education. 

 
2.2.2 Inclusion and Exclusion Criteria 

 To ensure that the selected literature is relevant and meets academic quality standards, 
this study established several selection criteria. 
a. Inclusion Criteria 

1) Research articles that discuss the implementation, effectiveness, challenges, or 
impact of mobile learning in the context of education. 

2) Articles published in reputable journals or scientific proceedings.  
3) Research conducted at the formal education level.  
4) Published between 2021 and 2025.  
5) Sources are available in English or Indonesian and are fully accessible. 

b. Exclusion criteria 
1) Articles in the form of opinions, editorials, or non-systematic reviews.  
2) Research that does not explicitly discuss mobile learning.  
3) Articles with unverifiable data or methodology. 
4) Duplicate publications of the same research. 

 The application of these criteria helps narrow the scope of the literature to include only 
sources that truly support the research objectives.  

The selection process in this study was conducted using the PRISMA (Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses) approach to ensure a systematic, clear, and 
traceable literature review by other parties (Surbakti et al., 2025). The PRISMA approach 
serves as a guide in filtering literature gradually and ensuring transparency in the source 
selection process. This approach is applied so that the selection of articles is truly relevant to 
the focus of the research, namely the implementation of mobile learning in the context of 
education. The diagram of the process is shown in figure 1. 
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Figure 1. Systematic Literature Review Using PRISMA 

 
3. RESULTS AND DISCUSSION 
3.1. Concept and Characteristics of Mobile Learning 
3.1.1. Definition Mobile Learning 

Mobile learning, or m-learning, is a modern learning approach that utilizes the 
development of mobile device technology to overcome various limitations of conventional 
learning. Through mobile learning, the learning process becomes more interactive, flexible, 
and adaptable to individual needs (Sangur et al., 2025). Clark Quinn dalam (Faqih, 2020) 
explains that mobile learning arises from the intersection of mobile computing and online 
learning. This approach allows learners to easily access learning resources wherever they are, 
perform searches for information with speed, interact more richly, and receive performance-
based learning support and assessment without being constrained by location or time. 

Furthermore, Ulfah et al. (2025) emphasize that mobile learning is a form of 
transformation from conventional learning to more efficient digital learning because it can 
save time and costs and increase learning effectiveness. Digital technology, especially the 
internet, is the main foundation in supporting this learning model. 

According to Syahputra et al. (2024), mobile learning allows teachers and students to 
access learning materials, guides, and applications anytime and anywhere through mobile 
devices such as cell phones, laptops, and PDAs. Its main advantages lie in its flexibility and 
ease of access to various learning resources. In addition, mobile-based learning media are 
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developed with the assumption that the communication process in learning will become more 
meaningful. Thus, teachers can play an effective role as facilitators who are able to utilize, 
develop, and apply various learning technologies to support the learning process of students 
(Prima et al., 2022). 

Therefore, it can be concluded that mobile learning is a technology-based learning 
approach that provides a more flexible, efficient, interactive, and accessible learning process 
anytime and anywhere, while strengthening the role of teachers as facilitators in optimally 
utilizing learning technology. 

 
3.1.2. Characteristics of Mobile Learning 

According to Sophonhiranrak (2021), mobile learning has several characteristics, 
including: 
a. Mobile learning is a combination of online learning and contextual learning in the real 

world that takes place outside the classroom. 
b. It provides opportunities for students to learn anytime and anywhere (anytime and 

anywhere learning). 
c. It consists of several main components, namely input, sensors, output, and connectivity. 

Input components can be touchscreens, sound, or keyboards; sensors include cameras, 
microphones, and GPS; output includes screens, speakers, and earphones; while 
connectivity can be done through the internet network or cloud storage. 

d. It is flexible, encourages collaboration between students, and enables the application 
of various innovative and situated learning methods that emphasize the learning 
process in a real context through the direct involvement of students in authentic 
activities. 

e. It can be used in informal learning, which is the learning process that occurs naturally 
in everyday life without a curriculum structure, formal institutions, or certificates. In 
addition, mobile learning can also be used in non-formal learning, which are organized 
and structured learning activities that take place outside the formal education system, 
such as schools or universities. 

f. It supports personalized learning, allowing learners to set learning goals, choose 
materials, and determine the pace of learning according to their individual needs. 

g. Its effectiveness depends on the readiness of learners and educators, motivation, 
attitudes toward technology, and adequate infrastructure support. 

h. Common learning activities include discussions, collaboration, taking pictures or videos, 
reflection, and inquiry-based learning that links theory with real-world experiences. 
 

3.1.3. Comparison of Mobile Learning and Conventional E-Learning 
E-learning is a learning approach that utilizes digital technology and the internet to 

provide online learning resources and enable interaction and collaboration between 
educators and learners in a virtual environment. This concept combines elements of distance 
learning, online learning, and digital learning into one integrated system. Historically, e-
learning has developed through several phases, starting from a correspondence-based 
distance learning system, the use of radio and television media, and the use of multimedia 
systems to the internet-based system that is currently widely used in educational institutions 
(Chat et al., 2025). 

Meanwhile, mobile learning (m-learning) emerged as a further development of e-
learning that emphasizes the mobility of devices and access to learning content. According to 
Chat et al. (2025), m-learning allows learners to access learning resources through mobile 
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devices such as smartphones, tablets, or laptops, both online and offline. This makes m-
learning more flexible because it allows the learning process to be carried out anytime, 
anywhere, and using any device in accordance with the "ATAWAD" (Any Time, Anywhere, Any 
Device) concept. In addition, m-learning supports personalized learning and adjusts the 
learning time of each individual, known as the "In My Own Time" and "Just for Me" principles. 

The results of research conducted by Akbar (2025) show that m-learning has a number 
of advantages over conventional e-learning, especially in terms of flexibility, accessibility, and 
user experience. M-learning allows for more freedom in learning without the constraints of 
time and space, whereas e-learning still depends on computers and a stable internet 
connection. In terms of approach, m-learning supports the concept of microlearning, which 
is short and repetitive learning that increases interaction and learning retention among 
students. In addition, the m-learning interface is simpler, more interactive, and easier to use 
than e-learning. Mobile applications are also considered faster and more stable for activities 
such as quizzes or short discussions, while e-learning tends to rely on LMS servers that require 
a stronger connection. 

Akbar (2025) explains that both approaches have their limitations. M-learning is 
sometimes hampered by small screen sizes and potential interference from other applications 
on mobile devices. Meanwhile, e-learning tends to be less flexible and can feel monotonous 
if not designed interactively. Therefore, these two learning models should be combined 
synergistically in hybrid learning. M-learning can be used for quick learning activities, material 
repetition, and interactive communication between educators and students, while e-learning 
can be used for in-depth material delivery, large assignments, and formal evaluations. By 
integrating the two, the learning process will become more adaptive, efficient, and effective. 

 
3.1.4. The Role of Mobile Learning in Supporting 21st Century Learning 

Mobile learning (m-learning) plays an important role in supporting 21st-century 
learning, which emphasizes flexibility, collaboration, creativity, and mastery of digital 
technology. Mlearning enables the teaching and learning process to take place anytime and 
anywhere through mobile devices such as smartphones, tablets, or laptops, thereby 
eliminating the limitations of space and time in learning (Efriyanti & Annas, 2020; Solomovich 
& Ceobanu, 2021). The following are some of the roles of mobile learning in 21st-century 
learning: 
a. As a Flexible Learning Tool 

M-learning enables learning to take place without spatial and temporal boundaries. 
Students can access materials, discuss, and complete assignments anytime and anywhere, 
bridging formal and informal learning (Efriyanti & Annas, 2020; Solomovich & Ceobanu, 2021). 
b. Supporting the Mastery of 21st Century Skills 

According to Efriyanti & Annas (2020), based on the Partnership for 21st Century 
Learning (P21) framework, m-learning contributes to four key competencies: 

1) Ways of Thinking: helping students think reflectively, critically, and independently 
through access to interactive materials 

2) Ways of Working: facilitates collaboration and communication between students and 
with teachers through discussion forums, chats, and online conferences. 

3) Tools for Learning: encourages the use of digital technology for projects, experiments, 
and creative presentations. 

4) Living in the Global World: fostering students' readiness to face global challenges with 
adaptability, collaboration, and digital responsibility. 
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c. Encouraging Teacher Innovation in Digital Learning 
Teachers are required to integrate technology into the learning process. Through m-

learning, teachers can develop interactive content, conduct application-based evaluations, 
and compile multimedia materials that are interesting and contextual to students' needs 
(Dahri et al., 2023). 
d. Improving Higher Order Thinking Skills (HOTS) and Communication 

The integration of m-learning has been proven to improve Higher Order Thinking Skills 
(HOTS) such as analysis, evaluation, and creativity, as well as students' scientific 
communication skills. M-learning enables real-time data collection, sharing results via the 
cloud, and guided reflection that reinforces inquiry-based and collaborative learning 
(Galimova et al., 2025). 
e. Promoting Active, Meaningful, and Collaborative Learning 

M-learning increases student engagement through cooperative learning and 
experiential learning. By giving students autonomy and control, m-learning supports internal 
motivation and active participation in line with self-determination theory (Solomovich & 
Ceobanu, 2021). 
f. Changing the Roles of Teachers and Students 

In the implementation of m-learning, students act as active and independent learners, 
while teachers become facilitators who help students explore knowledge and guide the 
learning process (Solomovich & Ceobanu, 2021). 

 
3.2. Implementation of Mobile Learning in Education 
3.2.1. Level of Implementation 

Mobile learning is one of the strategies that is beginning to dominate various levels of 
education, from secondary school to university and professional training (Kurnia et al., 2024). 
This study reviewed 16 scientific articles on the implementation of mobile learning in 
education, as shown in Table 1. 

Table 1. Application of Mobile Learning at the Secondary, Higher Education, and 
Professional Training Levels  

No Author 
Level of 

Implementation 
Results 

1 Hutabarat, 2024 
Intermediate 
Level (Junior 
High School) 

The use of mobile learning as a learning 
medium is effective in increasing junior high 
school students' interest in learning 
mathematics, with an increase of 74.68%. 

2 
Prima et al., 
2022 

Secondary Level 
(Junior High 

School) 

Students responded that the use of mobile 
learning in soccer material made the 
material more interesting and easier to 
understand. This was also proven by a 69.5% 
increase in students' minimum competency 
scores after using mobile learning. 

3 
Sasmito et al., 
2021 

High School 
Level 

Learning using mobile learning media 
received positive responses from students, 
namely that mobile learning can facilitate 
understanding of the material, self-
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No Author 
Level of 

Implementation 
Results 

development, and independent learning. 

4 
Husaen & 
Yuliani, 2023 

Secondary Level 

The results of the study indicate that the use 
of mobile learning is feasible to implement. 
In science education in Indonesia because it 
can improve access, flexibility, interactivity, 
and student engagement. This medium also 
offers a number of advantages, such as 
encouraging learning motivation, providing a 
more interactive learning experience, and 
facilitating the monitoring of student 
learning progress. 

5 
Tristanti et al., 
2025 

Higher Education 
Mobile learning provides flexibility in 
learning and can improve student learning 
outcomes in local history courses. 

6 
Nuswantoro, 
2023 

Higher Education 

Learning using mobile learning can facilitate 
access to materials, increase participation, 
and support the development of 
communication skills in advocacy activities. 
Mobile learning has received positive 
responses and offers flexibility in terms of 
learning time and location. Overall, mobile 
learning provides tangible benefits that 
exceed the limitations of conventional 
learning. 

 
Based on the results of a systematic analysis of various studies at various levels of 

education, it appears that mobile learning consistently has a positive impact on the learning 
process. At the secondary level (junior high and high school), mobile learning has been 
proven to increase interest in learning, facilitate understanding of material, and encourage 
independent and interactive learning. Meanwhile, at the university level, this technology 
provides learning flexibility and contributes to improved learning outcomes and student 
participation. Overall, mobile learning is worth implementing at various levels of education 
because it can increase motivation, accessibility, interactivity, and learning effectiveness. 

 
3.2.2. Learning Models and Strategies 

Mobile learning is increasingly being integrated into various modern learning models 
such as Project-Based Learning (PjBL), Blended Learning, and Gamification. In the Project-
Based Learning (PjBL) model, the use of mobile devices helps students access information, 
document fieldwork, and collaborate digitally so that projects can be completed in a more 
structured and independent manner. The integration of mobile learning in PjBL increases 
students' independence in learning and collaboration skills, as they can upload reports, 
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monitor progress, and discuss through mobile-based learning applications (Febriyanti & 
Hidayat, 2024). 

Mobile learning also contributes to the implementation of the blended learning model, 
especially in providing flexible asynchronous learning. Access to materials via mobile devices 
allows students to learn anytime, so that face-to-face time can be focused on problem-solving 
and discussion activities. Mobile-based blended learning can increase learning effectiveness 
because students can review material through easily accessible digital learning applications 
(Rani et al., 2025). This flexibility makes mobile learning an important element in the design 
of adaptive blended learning systems. 

In the flipped classroom model, mobile learning serves as the primary medium for 
providing pre-class materials such as instructional videos, digital texts, and comprehension 
quizzes. Accessing materials before class via mobile devices can increase student motivation 
and readiness to learn because they come to class with a more solid foundation of 
understanding, making the learning process more effective and centered on discussion or 
problem-solving activities (Hao & Lan, 2023). In addition, the provision of materials through 
mobile devices allows students to adjust their learning time flexibly so that they are better 
prepared to participate in classroom learning activities. Thus, mobile learning encourages a 
shift from teacher-centered to student-centered learning. 

The effectiveness of mobile learning is also influenced by the design of the learning 
activities provided. Interactive quizzes are one feature that can provide automatic feedback 
and allow students to review the material independently. The use of interactive quizzes based 
on mobile learning can increase motivation and understanding of concepts through the 
presentation of short questions and direct feedback from the system, thereby helping 
students learn at a pace that suits their abilities (Fadlan et al., 2024). These quizzes, which can 
be accessed at any time, also help students strengthen their memory through repeated 
practice in shorter durations. 

The mobile-based microlearning approach is increasingly popular because the material 
is presented in small, concise units that help students understand concepts gradually and in 
a more structured manner. Microlearning is effective in improving student focus and reducing 
cognitive load during the learning process, especially when the material is delivered in a 
modular format that is easily accessible via mobile devices (Jannah et al., 2025). In addition, 
presenting the material in small chunks makes it easier for students to relearn without feeling 
overwhelmed by long material. 

Overall, mobile learning plays an important role in optimizing the application of modern 
learning models such as PjBL, blended learning, and flipped classroom, while providing 
interactive, flexible, and adaptive digital learning activities. The implementation of features 
such as interactive quizzes and microlearning allows students to learn independently, 
gradually, and adjust their own learning pace. Proper integration of mobile learning makes 
the learning process more effective, responsive, and relevant to educational needs in the 
digital age. 

 
3.2.3. The Role of Teachers and Students 

Mobile learning shifts the traditional role of the learning process, transforming teachers 
from a single source of knowledge into facilitators, learning experience designers, and 
managers of digital learning resources. Meanwhile, students are required to become 
independent learners who actively utilize mobile devices for access, collaboration, and 
practice. Various literature findings confirm that the success of mobile learning 
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implementation is largely determined by teacher capacity (digital and pedagogical 
competence) and student readiness (digital literacy and motivation) (Naveed et al., 2023). 

Teachers in the implementation of mobile learning act as learning facilitators who design 
activities that take advantage of the advantages of mobile devices, such as flexibility, real-
world context, and micro-learning, and guide students to use devices as meaningful learning 
tools, not just sources of information (Sinaga et al., 2024). In addition, teachers also act as 
content developers or curators by selecting, adapting, or creating materials that are suitable 
for the characteristics of mobile platforms, such as short modules, interactive quizzes, and 
short videos, so that learning remains effective on small screens and in short learning 
durations (Naveed et al., 2023). Teachers also play a role as managers and monitors of 
interactions, namely monitoring activity logs, student responses, and forum or chat 
interactions, providing quick feedback, and establishing device usage policies. Studies show 
that in low-resource contexts, this role remains central, requiring ongoing training support 
and adequate infrastructure availability (Prajuli et al., 2024). Not only that, teachers serve as 
digital literacy coaches who shape students' understanding of information literacy, digital 
security, and device usage ethics, such as plagiarism and privacy, so that students can utilize 
mobile learning more productively and safely (Sinaga et al., 2024). 

In the implementation of mobile learning, students act as active and autonomous 
learners who are able to manage their own learning time and utilize mobile-based learning 
resources for exploration, practice, and reflection. This level of independence has been 
proven to improve learning outcomes when supported by strong motivation and adequate 
digital skills (Sayidaturrahmah et al., 2024). In addition, students act as digital collaborators 
who contribute to group work through chat, forums, or collaborative applications, including 
providing peer feedback and creating content together (Naveed et al., 2023). Students also 
play a role as device and content managers by selecting appropriate applications, maintaining 
account security, and applying digital ethics as taught by teachers, so that technical readiness 
and information literacy become key factors in ensuring the effectiveness of mobile learning 
(Sayidaturrahmah et al., 2024). 

 
3.3. Factors Influencing Implementation Success 

The success of mobile learning implementation is influenced by several interrelated 
factors, such as technical, pedagogical, psychological, and institutional factors. These factors 
need to be understood so that the application of mobile learning can be effective and 
sustainable in the world of education. 
a. Technical Factors 

The availability of devices such as smartphones or tablets, the quality of the internet 
network, and the readiness of infrastructure are the main foundations for the 
implementation of mobile learning. When students' devices are inadequate or the 
internet connection is unstable, access to digital learning materials becomes very limited 
and reduces the effectiveness of mobile learning. This is demonstrated by findings that 
limitations in devices and ICT infrastructure have a direct impact on low participation and 
quality of digital learning (Husen et al., 2025).  

b. Pedagogical Factors 
The success of mobile learning is greatly influenced by teachers' ability to design mobile-
based learning, including the development of interactive contexts, digital activities, and 
application-based assessments. Curriculum support is also an important aspect for mobile 
learning to be formally integrated into the learning process. Improving teacher capacity 
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through TIL training has been proven to help teachers become more confident in utilizing 
mobile devices as teaching media (Riani et al., 2025). 

c. Psychological Factors 
Student motivation and readiness to accept technology have a major influence on the 
implementation of mobile learning. A positive attitude towards technology and 
confidence in using digital devices encourage students to be more active in utilizing 
mobile learning. Conversely, anxiety about technology or traditional learning habits can 
hinder mobile learning. These psychological factors also apply to teachers, especially in 
relation to self-efficacy in using digital devices (Peng et al., 2023). 

d. Institutional Factors  
At the general educational institution level, policy support, ICT budget provision, teacher 
training, and school management policies are determining factors for the success of 
mobile learning. Schools that have a policy of digitizing learning, provide adequate 
internet networks, and regularly hold technology training are usually better prepared to 
implement mobile learning on an ongoing basis. Lack of managerial support, budget 
constraints, and minimal strategic policies are the main obstacles to the development of 
mobile learning in many educational institutions (Oktarika et al., 2025). 
 

Table 2.  Supporting and Hindering Factors in Mobile Learning Implementation 
 

Factor Supporting Barriers 

Technical  Adequate, stable network, 
digital platform ready. 

Limited devices, poor 
internet, minimal 
infrastructure  

Pedagogical  Trained teachers, supportive 
curriculum, and interactive 
content design.  

Low teacher competency, 
lack of curriculum 
integration. 

Psychological High motivation, positive 
attitude toward technology, 
and strong self-efficacy. 

Anxiety technology, low self-
confidence, and resistance 
to change. 

Institutional  Policy, school, budget, ICT, 
teacher training, and 
management support.  

Minimal policies, limited 
budget, lack of training. 

 
3.4. The Impact and Contribution of Mobile Learning 

The use of mobile learning continues to grow and has a variety of positive impacts on the 
learning process. This approach makes learning more flexible, increases student engagement, 
and supports the strengthening of digital skills and independent learning. In summary, these 
contributions can be explained through the following points: 
a. Impact on Learning Outcomes and Student Engagement 

Mobile learning provides a significant improvement in learning outcomes and student 
engagement through the flexibility of access and interactivity of digital learning features. By 
providing materials that can be accessed at any time, mobile learning helps students learn at 
their own pace, thereby increasing concept retention and learning independence (Naveed et 
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al., 2023). Additionally, features such as interactive quizzes, instructional videos, and digital 
discussion forums can increase student engagement in the learning process (Bülbül & Yılmaz, 
2025). This interactivity makes the learning experience more engaging, thereby positively 
impacting academic performance. 
b. Contribution to Equal Access to Education 

Mobile learning also plays an important role in equalizing access to education, especially 
for students in remote areas or regions with limited educational facilities. The high 
penetration of mobile devices allows students in various regions to access digital learning 
without having to rely on physical school infrastructure (Naveed et al., 2023). Thus, mobile 
learning opens up opportunities for more inclusive information and learning opportunities for 
all students. 
c. Improvement of Digital Skills and Independent Learning 

The use of mobile learning requires students to engage in navigating digital applications, 
searching for materials, and managing their learning independently, thereby increasing their 
digital literacy (Bülbül & Yılmaz, 2025). Mobile learning also encourages students to develop 
independent learning habits because they have greater control in choosing materials, 
determining learning times, and accessing additional resources as needed. This process makes 
mobile learning one of the approaches that supports the strengthening of 21st-century skills. 
d. Limitations: Duration of Effectiveness, Social Media Distractions, and Access Inequality 

Despite its positive impact, mobile learning also has a number of limitations. One of them 
is its long-term effectiveness, which has not been fully tested because mobile-based learning 
is prone to causing digital fatigue if used too intensively (Alshamaila et al., 2023). In addition, 
distractions from social media and other app notifications can disrupt students' concentration 
during learning. Inequality in access to devices and the internet also remains a serious issue 
that makes it difficult for some students to participate optimally in learning (Naveed et al., 
2023). 

 
3.5. Challenges and Issues Faced 

Despite offering many benefits, mobile learning still faces a number of challenges in its 
implementation. These obstacles include limitations in  infrastructure and user readiness, as 
well as technical and ethical issues surrounding the use of personal devices. Some of the main 
challenges can be summarized as follows:  
a. Infrastructure and Cost Limitations 

The biggest challenge in implementing mobile learning is the availability of adequate 
infrastructure, such as stable internet connections, compatible devices, and adequate 
technical support. Students often face obstacles such as slow networks, limited device 
memory, or high internet quota costs, which hinder the learning process (Alshamaila et al., 
2023). 
b. Digital Divide Between Regions or Institutions 

Differences in infrastructure quality between regions cause a digital divide that affects 
equal access to mobile learning. Urban areas tend to have better internet networks than rural 
areas, so students in remote areas have more limited learning opportunities (Naveed et al., 
2023). This inequality means that the adoption of mobile learning is not evenly distributed. 
c. Lack of Teacher Training 

Teachers as learning facilitators often lack adequate digital competencies to effectively 
integrate mobile learning. The lack of training makes it difficult for many teachers to utilize 
learning applications, manage digital classrooms, or design mobile-based activities (Bülbül & 

http://dx.doi.org/10.17509/xxxx.xxi


87 | Jurnal Guru Komputer, Volume 6 Issue 2, September 2025 p. 74-92 

DOI: http://dx.doi.org/10.17509/xxxx.xxx 

p- ISSN xxxx-xxxx e- ISSN 2774-7891 

Yılmaz, 2025). This condition hinders the optimization of mobile learning in the educational 
process. 
d. Lack of Long-Term Effectiveness Evaluation 

Most research on mobile learning only focuses on short-term effects, thus failing to 
provide a comprehensive picture of its long-term effectiveness. The lack of longitudinal 
evaluation makes it difficult for educational institutions to determine whether mobile 
learning can be used as a sustainable learning strategy (Naveed et al., 2023). 
e. Data Security and Ethics Issues in the Use of Personal Devices 

The implementation of mobile learning also raises data security issues because many 
learning applications require access to users' personal information. If not managed properly, 
this data has the potential to be misused. In addition, the use of personal devices in the 
classroom raises ethical challenges, such as misuse of devices or access to irrelevant content 
during learning (Alshamaila et al., 2023). 

 
3.6. Opportunities for Mobile Learning Development 

 In recent years, the development of mobile learning has increased, giving rise to a 
number of opportunities for mobile learning development that can be utilized in the future: 
a. Increased Accessibility and Personalization 

The use of mobile learning applications makes the learning process more flexible and 
accessible anytime and anywhere. In addition, mobile learning can be tailored to the needs 
and learning styles of each student (Ardiansyah, 2024; Ananda et al., 2024). The use of mobile 
learning is not only limited to higher education but also extends to teacher education, 
secondary schools, elementary schools, and vocational education (Ananda et al., 2024). 
Furthermore, technology also expands opportunities for personalized learning through 
features such as material recommendations, real-time feedback, and the use of chatbots or 
virtual assistants that can tailor interactions based on user preferences (Asadullah et al., 
2023). 
b. Development of 21st Century Skills 

Mobile learning has great potential in supporting the development of 21st-century skills, 
such as critical thinking, collaboration, creativity, and digital citizenship (Ardiansyah, 2024). 
Through an active, interactive, and technology-based learning approach, students not only 
receive knowledge but are also trained to become self-regulated learners who are able to set 
their own learning strategies and goals (Ardiansyah, 2024; Widyakusuma & Sudibyo, 2024). 
c. Innovations in Mobile Learning Systems and Platforms 

Another opportunity lies in the innovation of mobile learning systems and platforms that 
are increasingly interactive, adaptive, and integrative with supporting technologies such as 
augmented reality (AR), virtual reality (VR), artificial intelligence (AI), and learning analytics 
(Ardiansyah, 2024; Ananda et al., 2024). In addition, AR and VR technologies provide a more 
immersive learning experience, allowing students to visualize abstract concepts and interact 
with three-dimensional objects through mobile devices (Ardiansyah, 2024).  Mobile learning 
not only provides content that can be accessed through mobile devices but also brings about 
changes in learning design towards a more contextual, collaborative, inquiry-based, and real-
life-oriented model (Ardiansyah, 2024). In addition, research results using theoretical models 
such as UTAUT (Unified Theory of Acceptance and Use of Technology) show that the focus of 
mobile learning development in the future is not only on technological aspects but also on 
user and pedagogical aspects, resulting in a more effective system oriented towards 
meaningful learning experiences (Ananda et al., 2024).  
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4. CONCLUSION 
 Mobile learning is a relevant and effective learning strategy in supporting educational 

transformation in the digital era. Mobile learning can increase learning flexibility, expand 
access to education, increase student engagement, and support the development of 21st-
century skills such as independent learning, digital literacy, collaboration, and critical thinking.  

Mobile learning implemented at various levels of education has a positive impact on 
learning interest, material comprehension, and learning outcomes. The integration of mobile 
learning into modern learning models such as project-based learning, blended learning, and 
flipped classroom has been proven to optimize the learner-centered learning process. In this 
context, the role of teachers has shifted to that of facilitators and designers of digital learning 
experiences, while students take on the role of active and independent learners. 

 However, the successful implementation of mobile learning is not without challenges. 
Technical factors such as device limitations and network quality, pedagogical factors such as 
low digital competence among teachers, psychological factors related to user motivation and 
readiness, and institutional factors such as policy and budget support remain major obstacles 
to the optimal and sustainable implementation of mobile learning. In addition, issues of digital 
distraction, data security, and the lack of long-term effectiveness evaluation are also 
important concerns in the future development of mobile learning.  

Therefore, the implementation of mobile learning needs to be supported by strong 
institutional policies, increased educator competency through continuous training, the 
provision of adequate infrastructure, and pedagogical and contextual learning designs. This 
study provides a theoretical contribution by presenting a comprehensive overview of the 
current state of mobile learning, as well as a practical contribution as a basis for decision-
making in the development of inclusive and sustainable digital learning. Further research is 
recommended to examine the long-term effectiveness of mobile learning and integrate it 
with advanced technologies such as AI, AR, and learning analytics. 
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