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 Background: The rapid development of information and communication 
technology (ICT) has transformed education by enabling flexible, interactive, and 
student-centered learning that supports 21st-century skills. This shift accelerated 
during the COVID-19 pandemic through the widespread adoption of online 
learning, digital media, and innovative teaching methods. However, challenges 
related to human resources and infrastructure readiness continue to hinder 
effective implementation of educational technology. 
Aims: This study aims to comprehensively examine the recent development of 
learning technologies, learning media, and instructional methods, as well as their 
implications for the quality of the learning process within formal education 
contexts. 
Methods: The research employed a library research design using a qualitative 
descriptive approach. Data were collected from national accredited journals and 
reputable international journals published within the last 10–15 years. The data 
were analyzed using qualitative content analysis to identify patterns, trends, and 
key findings related to technology, media, and learning methods. 
Result: The results show increased use of Learning Management Systems (LMS), 
artificial intelligence, and virtual and augmented reality to support flexible, 
personalized learning. Learning media have evolved into interactive digital formats 
that improve student motivation and engagement. Innovative approaches, 
including blended learning, flipped classroom, project-based learning, and 
problem-based learning, promote active and collaborative learning, although 
challenges in digital literacy and equitable access remain. 
Conclusion: The integration of technology, learning media, and innovative 
instructional methods plays a crucial role in educational transformation. Effective 
implementation requires adequate pedagogical readiness, digital competence, and 
equitable infrastructure support to ensure meaningful and high-quality learning 
outcomes. 
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INTRODUCTION 

The growth of information and communication technology (ICT) has changed the education 
system a lot, especially how students learn. Using digital technology lets learning happen beyond just 
traditional classrooms, making it more flexible, engaging, and focused on the learner's needs. This 
condition is also strengthened by the needs of modern education, which focuses on developing skills 
like thinking critically, being creative, working together, and communicating effectively (Aljamaan et 
al., 2025; Dewi et al., 2019; Sumardi et al., 2020). 

The shift towards technology-based learning has sped up a lot since the COVID-19 pandemic, 
leading schools and colleges to move more classes online and use different new tools and teaching 
approaches. More and more, schools and teachers are using tools like Learning Management Systems, 
digital learning materials, and teaching methods such as blended learning and flipped classrooms.. 
However, the implementation of technology in learning does not always run optimally and still faces 
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various challenges, both in terms of the readiness of educators, students, and supporting 
infrastructure. Therefore, studies on the development of the latest technology, media, and learning 
methods are important to understand the dynamics of educational change and its implications for 
the quality of learning (Laili et al., 2022; Meisuri et al., 2023). 

Various studies show that the use of technology in learning can improve the effectiveness and 
quality of the teaching and learning process. Trilling & Fadel (2009) emphasize that technology plays 
an important role in supporting the development of 21st-century skills. Graham (2006) states that 
blended learning is able to combine the advantages of face-to-face and online learning to create more 
flexible learning. Other studies show that digital learning media, such as interactive videos and 
application-based media, can increase student motivation and engagement (Arsyad, 2019). In 
addition (Al-Busaidi & Al-Shihi, 2012), the application of innovative learning methods such as 
problem-based learning and project-based learning has been proven effective in developing critical 
thinking and problem-solving skills (Hmelo-Silver, 2004). However, several studies also highlight 
obstacles in the implementation of learning technology, such as the technology access gap and low 
digital literacy among educators and students (OECD, 2018). 

Although many studies discuss the use of technology, media, or learning methods separately, 
studies that comprehensively review these three aspects are still relatively limited. Some studies 
emphasize the effectiveness of one type of technology or one particular learning method, without 
linking it to the simultaneous development of learning media (Darwin et al., 2023; Joy & Garcia, 
2019). In addition, there is still a gap between the potential of learning technology and its practical 
implementation in the field. Many educational institutions have adopted digital technology, but its 
use does not yet fully support learner-centered learning. This indicates the need for a more 
comprehensive study of the development of technology, media, and learning methods and their 
impact on the learning process (Piyatamrong et al., 2021; Shkurti, 2025). 

This research was conducted to address the need for an integrative study of the latest 
developments in technology, media, and learning methods. By knowing how these three parts are 
connected, we can get a better understanding of how learning is changing in the digital age. This 
study's findings are likely to help teachers and decision-makers better use learning technology. 

 
METHOD 

Research Design 
This study employed a literature review design using a descriptive-analytical approach. This 

design was chosen to systematically examine recent developments in learning technology, learning 
media, and instructional methods based on relevant previous studies. A literature review enables 
researchers to identify patterns, trends, and significant findings from various scholarly sources 
without conducting direct field data collection (Kerimbayev et al., 2023; Li et al., 2023). 
 
Participants 

This study did not involve direct participants, as it relied on secondary data in the form of 
scientific articles, books, and research reports. However, the subjects discussed in the reviewed 
literature included educators, students, and educational institutions at various levels, as reported in 
previous studies (Elmoazen et al., 2023). 
 
Population and Sampling Method 

The population of this study consisted of all scholarly publications addressing learning 
technology, digital learning media, and innovative instructional methods. Sampling was conducted 
using purposive sampling with the following criteria: 

• Articles or books discussing learning technology, learning media, or instructional methods; 

• Publications issued within the last 10–15 years; 

• Sources originating from accredited national journals and reputable international journals; 

• Articles available in full-text form. 

Publications that were not relevant to the learning context or did not meet these criteria were 
excluded from the analysis. 



Ni Nyoman Ayu Pradnyawati 
  Technological, Media, and Pedagogical Developments 
 

                                                                              Journal of Sustainable Educational Technology and Innovation | 81 

 
Instrument 
The research instrument was a document analysis sheet used to systematically examine the content 
of the literature. The analysis sheet included the following aspects: 

• Source identity (author, year, title, and publication source) 

• Focus of the study (technology, media, or instructional methods) 

• Research objectives and methods used in the literature 

• Main findings and implications for learning. 

Examples of guiding questions in the analysis sheet included: 
• What learning technologies are discussed in this study? 

• What learning media are used and how do they affect the learning process? 

• What instructional methods are applied and what outcomes are reported? 

Instrument validity was ensured through content validity by developing analysis indicators based on 
relevant theories and concepts. Instrument reliability was maintained through consistent analysis 
procedures and systematic data recording. 
 
Procedure and Time Frame 
The research procedure consisted of several stages: 

• Literature search through scientific databases such as Google Scholar, DOAJ, and national 

journal portals 

• Selection of literature based on inclusion and exclusion criteria 

• Classification of literature according to themes of technology, media, and instructional 

methods 

• Content analysis of the selected literature 

• Synthesis of analysis results to address the research objectives. 

The study was conducted over approximately two to three months, covering data collection, analysis, 
and report writing stages. 
 
Data Analysis Plan 

Data analysis was conducted using qualitative descriptive analysis with content analysis 
techniques. Data from the literature were classified, compared, and synthesized to identify 
developments, trends, and key findings related to learning technology, media, and instructional 
methods. Statistical methods were not directly applied, as this study did not involve primary 
quantitative data. However, statistical results reported in the analyzed literature were used for 
comparison and to support the findings (Kerimbayev et al., 2023; Li et al., 2023). 
 
Scope and/or Methodological Limitations 

The scope of this study was limited to a literature review on the development of learning 
technology, media, and instructional methods within the context of formal education. This study did 
not examine the direct implementation of learning practices in the field nor conduct empirical 
measurements of student learning outcomes. Additionally, the limitations of this study include its 
reliance on the quality and completeness of data available in the analyzed literature (Kang et al., 
2026; Valk et al., 2010). 
 
Methodological Recommendation 

The research methodology was guided by the PRISMA (Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses) guidelines for literature review studies. These guidelines were applied 
to ensure that the processes of literature selection, analysis, and reporting were conducted 
systematically, transparently, and in an accountable manner (Kang et al., 2026; Valk et al., 2010). 
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RESULTS AND DISCUSSION 

Results 

The analysis of the reviewed literature shows that the growth of learning technology is shown by 
the more common use of Learning Management Systems, artificial intelligence, and technologies 
based on virtual and augmented reality in the learning process. These technologies help make 
learning more flexible, give people easier access to learning materials, and offer more tailored and 
responsive learning experiences. In line with technological developments, learning media has 
undergone a significant shift from conventional media to interactive digital media, such as learning 
videos, animations, application-based media, podcasts, as well as educational social media and 
collaborative media that support learning interaction and communication (Boonsathorn et al., 2024; 
Sutopo & Setiadi, 2020). 

In addition to technological and media developments, the results of the literature review also 
show a growing trend in the application of innovative learner-centered learning methods, such as 
blended learning, flipped classrooms, project-based learning, and problem-based learning. These 
methods emphasize active, collaborative, and problem-solving-oriented learning, thereby 
contributing to increased learner engagement and motivation. However, the research results also 
identify various obstacles in the implementation of technology-based learning, particularly related 
to the technology access gap, the limitations of the digital literacy of educators and students, and the 
readiness of the learning support infrastructure. 
 
Discussion 

The growth of learning technology has sped up along with improvements in information and 
communication technology (ICT), which has made education more digital.This allows the learning 
process to happen online or in a mix of online and in-person settings, without being restricted by 
where you are or when you can learn (Munir, 2017). One of the most common ways people use 
technology is through Learning Management Systems (LMS) like Google Classroom, Moodle, and 
Canvas.These systems act as platforms for managing learning, allowing teachers to share materials, 
collect assignments, start discussions, and evaluate student progress in a clear and organized way 
(Al-Busaidi & Al-Shihi, 2012). Using AI in education, especially through adaptive learning and 
systems that suggest materials, helps create a learning experience that's customized to each student's 
needs and abilities (Luckin et al., 2016). Virtual Reality (VR) and Augmented Reality (AR) 
technologies offer a really engaging way to learn, which helps people better understand difficult 
ideas, especially in subjects like science and history.These technologies work even better when 
combined with Big Data and Learning Analytics, which help track how well someone is learning and 
make better choices based on that data (Siemens & Long, 2011). 

Along with these technological developments, learning media has also undergone significant 
transformation with the advent of more varied and innovative digital media. Digital learning media 
such as educational videos, animations, infographics, and podcasts are able to present material 
visually and audibly, thereby increasing the appeal and understanding of students (Arsyad, 2019). 
Application-based media supports the concept of mobile learning, which allows learners to study 
anytime and anywhere, while the application of gamification in learning media has been proven to 
increase learner motivation and engagement in the learning process (Deterding et al., 2011). In 
addition, social media such as YouTube, Instagram, and TikTok have developed as informal learning 
tools that present educational content in a creative and contextual manner, making learning more 
relevant to learners' daily lives (Greenhow & Lewin, 2016). This is reinforced by the use of 
collaborative media such as Google Docs, Padlet, and Mentimeter, which support interaction, 
cooperation, and communication among learners. 

The development of technology and learning media has encouraged the emergence of innovative 
learner-centered learning methods. The blended learning method is widely applied because it 
combines the advantages of face-to-face and online learning (Graham, 2006), while the flipped 
classroom optimizes class time for discussion and problem solving after learners study the material 
independently (Bergmann & Sams, 2012). In addition, the application of project-based learning 
(PjBL) and problem-based learning (PBL) emphasizes learning through projects and real-world 
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problems that aim to train critical thinking, problem-solving, and collaboration skills (Hmelo-Silver, 
2004). Collaborative learning and personalized learning methods have also developed as approaches 
that tailor learning to the individual needs of students, reinforced through the STEAM approach as 
an integration of various disciplines to encourage creativity and innovation in line with the demands 
of the world of work and modern technological developments (Alkhatib, 2025; Marín et al., 2021). 

In general, developments in technology, media, and learning methods have had a positive impact 
in the form of increased learning motivation, learning flexibility, and the strengthening of 21st-
century skills, making learning more interactive and contextual and improving the quality of the 
learning process and outcomes (OECD, 2018). However, these developments also present various 
challenges, such as the technological access gap, dependence on digital devices, and low digital 
literacy among some educators and students, which have the potential to hinder the equalization of 
education quality. Therefore, the implementation of technology in learning requires a comprehensive 
strategy through improving the digital competence of educators, providing equitable infrastructure, 
and developing education policies that support learning innovation while still paying attention to 
ethical and digital security aspects. These findings emphasize that the integration of technology, 
media, and learning methods is an integral part of educational transformation in the digital age and 
is highly dependent on the pedagogical readiness of educators in designing meaningful learning. 
 
Implications   

The implications of these findings suggest that educational institutions need to develop policies 
that support the integrated use of technology, media, and learning methods. Educators are required 
to improve their pedagogical and digital literacy competencies in order to be able to use technology 
effectively. In addition, curriculum development needs to accommodate innovative learning methods 
that are oriented towards the development of 21st century skills. 
For policymakers, the results of this study can be used as a basis for formulating technology-based 
education quality improvement programs, including the provision of infrastructure and ongoing 
training for educators. 
 
Research contribution  

This study provides theoretical and practical contributions. This study adds value to the 
understanding of how technology, media, and learning methods can be combined in a thorough and 
detailed way. In real-world use, the findings of this study can help teachers and school leaders create 
and carry out tech-based learning programs that work well and match what students really need. 
 
Limitations   

This study has limitations because it only uses a literature review method, so it does not involve 
empirical data from the field. In addition, the results of the study are highly dependent on the quality 
and scope of the literature analyzed. Therefore, the findings of this study cannot fully describe the 
conditions of learning technology implementation in every educational context. 
 
Suggestions   

Based on the results and limitations of this study, it is recommended that future research conduct 
empirical studies using quantitative, qualitative, or mixed methods to directly test the effectiveness 
of technology, media, and learning methods in the field. In addition, future research can focus on 
specific educational contexts or the use of specific technologies to obtain more in-depth results. 

 

CONCLUSION 

From the review in the introduction and the results and discussion, we can see that the growth 
of information and communication technology has greatly changed the learning system.This change 
affects the technology used, the media involved, and the ways people learn. Using digital technology 
in education allows learning to be more flexible, engaging, and focused on the learner's needs, 
matching the requirements of modern, 21st-century education. Using tools like Learning 
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Management Systems, Artificial Intelligence, and immersive tech such as Virtual Reality and 
Augmented Reality, along with digital and collaborative media, has been shown to boost students' 
interest in learning, keep them more involved, and improve the overall quality of their learning 
experience. These changes have also led to the use of new teaching approaches like blended learning, 
flipped classrooms, project-based learning, and problem-based learning, which focus on building 
critical thinking, creativity, and teamwork skills. 

However, technology-based learning transformation still faces various challenges, particularly 
related to the technology access gap, infrastructure limitations, and low digital literacy among some 
educators and learners. Therefore, the success of integrating technology, media, and learning 
methods is highly dependent on the pedagogical readiness of educators, adequate infrastructure 
support, and educational policies that encourage the optimal, sustainable, and ethical use of 
technology. Thus, this study emphasizes the importance of an integrative and strategic approach in 
developing learning in the digital era to improve the quality and equity of education. 

ACKNOWLEDGMENT 

The authors want to thank everyone who helped with making this article possible and getting it 
published. Appreciation is extended to the institution that provided financial support, which made 
the completion and publication of this research possible. The authors also acknowledge the support 
of educational institutions and journal management for granting access to various scholarly 
resources that formed the foundation of this study. 

AUTHOR CONTRIBUTION STATEMENT 

AP contributed fully to all stages of the research, including study design, data collection and 
analysis, drafting the manuscript, reviewing and revising the final version, and approving the 
manuscript for publication. 

REFERENCES 

Al-Busaidi, K. A., & Al-Shihi, H. (2012). Key Factors To Instructors’ Satisfaction Of Learning 
Management Systems In Blended Learning. Journal of Computing in Higher Education, 24(1), 19–
39. 

Aljamaan, A., Alsaber, A., Coffie, E., & Alkandari, A. (2025). Leveling up learning effectiveness in STEM 
education through gamification: an empirical study on behavioral intention and digital literacy 
among undergraduate students in Kuwait. Frontiers in Education, 10. 
https://doi.org/10.3389/feduc.2025.1586466 

Alkhatib, O. J. (2025). STEAM Integration and Engineering. In Advances in educational technologies 
and instructional design book series (pp. 345–374). IGI Global. https://doi.org/10.4018/979-8-
3693-7408-5.ch015 

Arsyad, A. (2019). Media Pembelajaran. Rajawali Pers. 
Bergmann, J., & Sams, A. (2012). Flip Your Classroom: Reach Every Student In Every Class Every Day. 

ISTE. 
Boonsathorn, W., Dryver, A. L., & Burusnukul, P. (2024). Competency of Successful Professional 

Trainers in Thailand in the Disruption Era. Journal of Organizational Psychology, 24(4). 
https://doi.org/10.33423/jop.v24i4.7402 

Darwin, D., Rafli, Z., & Setiadi, S. (2023). Development of Android-Based Learning Media: a Literature 
Review. SCAFFOLDING Jurnal Pendidikan Islam Dan Multikulturalisme, 4(3), 581–592. 
https://doi.org/10.37680/scaffolding.v4i3.1978 

Deterding, S., Dixon, D., Khaled, R., & Nacke, L. (2011). From Game Design Elements To Gamefulness. 
Proceedings of the 15th International Academic MindTrek Conference, 9–15. 

Dewi, R. K., Wardani, S., Wijayati, N., & Sumarni, W. (2019). Demand of ICT-based chemistry learning 
media in the disruptive era. International Journal of Evaluation and Research in Education 
(IJERE), 8(2), 265. https://doi.org/10.11591/ijere.v8i2.17107 

Elmoazen, R., Saqr, M., Khalil, M., & Wasson, B. (2023). Learning analytics in virtual laboratories: a 
systematic literature review of empirical research. Smart Learning Environments, 10(1), 23. 

https://doi.org/10.3389/feduc.2025.1586466
https://doi.org/10.4018/979-8-3693-7408-5.ch015
https://doi.org/10.4018/979-8-3693-7408-5.ch015
https://doi.org/10.33423/jop.v24i4.7402
https://doi.org/10.37680/scaffolding.v4i3.1978
https://doi.org/10.11591/ijere.v8i2.17107


Ni Nyoman Ayu Pradnyawati 
  Technological, Media, and Pedagogical Developments 
 

                                                                              Journal of Sustainable Educational Technology and Innovation | 85 

https://doi.org/10.1186/s40561-023-00244-y 
Graham, C. R. (2006). Blended Learning Systems: Definition, Current Trends, and Future Directions. 

In The Handbook of Blended Learning: Global Perspectives, Local Designs (pp. 3–21). Pfeiffer. 
Greenhow, C., & Lewin, C. (2016). Social Media And Education. Educational Psychologist. Educational 

Psychologist, 51(1), 1–15. 
Hmelo-Silver, C. E. (2004). Problem-Based Learning: What and How Do Students Learn? Educational 

Psychology Review, 16(3), 235–266. 
Joy, E. H., & Garcia, F. E. (2019). Measuring Learning Effectiveness: A New Look at No-Significant-

Difference Findings. Online Learning, 4(1). https://doi.org/10.24059/olj.v4i1.1909 
Kang, J., Na, C., Diederich, M., Swanson, H., & Yan, L. (2026). Cultivating science data literacy in K-16 

science education through data practices: A systematic review. Instructional Science, 54(2). 
https://doi.org/10.1007/s11251-026-09803-5 

Kerimbayev, N., Umirzakova, Z., Shadiev, R., & Jotsov, V. (2023). A student-centered approach using 
modern technologies in distance learning: a systematic review of the literature. Smart Learning 
Environments, 10(1). https://doi.org/10.1186/s40561-023-00280-8 

Laili, N., Fadillah, L., Jaenullah, Zaini, M., & Lolishvili, T. (2022). Teacher Training in the Development 
of Video-Based Learning Media by Using Bandicam Application. International Journal of 
Community Engagement Payungi, 2(2), 51–62. https://doi.org/10.58879/ijcep.v2i2.22 

Li, K. C., Wong, B. T. M., & Chan, H. T. (2023). Teaching and learning innovations for distance learning 
in the digital era: a literature review. Frontiers in Education, 8. 
https://doi.org/10.3389/feduc.2023.1198034 

Luckin, R., Holmes, W., Holmes, W., & Forcier, L. B. (2016). Intelligence Unleashed: An Argument for AI 
in Education. Pearson. 

Marín, J. A. M., Moreno-Guerrero, A.-J., Dúo-Terrón, P., & López-Belmonte, J. (2021). STEAM in 
education: a bibliometric analysis of performance and co-words in Web of Science. International 
Journal of STEM Education, 8(1), 41. https://doi.org/10.1186/s40594-021-00296-x 

Meisuri, M., Nuswantoro, P., Mardikawati, B., & Judijanto, L. (2023). Technology Revolution in 
Learning: Building the Future of Education. Journal of Social Science Utilizing Technology, 1(4), 
214–226. https://doi.org/10.55849/jssut.v1i4.660 

Munir. (2017). Pembelajaran Digital. Alfabeta. 
OECD. (2018). The Future of Education and Skills: Education 2030. OECD Publishing. 
Piyatamrong, T., Derrick, J., & Nyamapfene, A. (2021). Technology-Mediated Higher Education 

Provision during the COVID-19 Pandemic: A Qualitative Assessment of Engineering Student 
Experiences and Sentiments. Journal of Engineering Education/Journal of Engineering Education 
Transformations/Journal of Engineering Education Transformation, 34, 290. 
https://doi.org/10.16920/jeet/2021/v34i0/157158 

Shkurti, A. (2025). The Ways in Which Digital Media Interact with Learning Environments, 
Educational Institutions. Interdisciplinary Journal of Research and Development, 12(1), 112. 
https://doi.org/10.56345/ijrdv12n114 

Siemens, G., & Long, P. (2011). Penetrating the Fog: Analytics in Learning and Education. EDUCAUSE 
Review, 46(5), 30–40. 

Sumardi, L., Rohman, A., Wahyudiati, D., Wahyudiati, D., & dwiwahyudiati@uinmataram.ac.id  
Universitas Islam Negeri Mataram, Mataram, Indonesia, A. P. (2020). Does the Teaching and 
Learning Process in Primary Schools Correspond to the Characteristics of the 21st Century 
Learning? International Journal of Instruction, 13(3), 357–370. 
https://doi.org/10.29333/iji.2020.13325a 

Sutopo, S., & Setiadi, B. R. (2020). Metal Casting Engineering Courses Assisted by Digital Smart 
Modules: An Assessment of Experts and Users. Academic Journal of Interdisciplinary Studies, 
9(5), 56. https://doi.org/10.36941/ajis-2020-0085 

Trilling, B., & Fadel, C. (2009). 21st Century Skills: Learning for Life in Our Times. Jossey-Bass. 
Valk, J.-H., Rashid, A. T., & Elder, L. (2010). Using mobile phones to improve educational outcomes: 

An analysis of evidence from Asia. The International Review of Research in Open and Distributed 
Learning, 11(1), 117. https://doi.org/10.19173/irrodl.v11i1.794 

 

https://doi.org/10.1186/s40561-023-00244-y
https://doi.org/10.24059/olj.v4i1.1909
https://doi.org/10.1007/s11251-026-09803-5
https://doi.org/10.1186/s40561-023-00280-8
https://doi.org/10.58879/ijcep.v2i2.22
https://doi.org/10.3389/feduc.2023.1198034
https://doi.org/10.1186/s40594-021-00296-x
https://doi.org/10.55849/jssut.v1i4.660
https://doi.org/10.16920/jeet/2021/v34i0/157158
https://doi.org/10.56345/ijrdv12n114
https://doi.org/10.29333/iji.2020.13325a
https://doi.org/10.36941/ajis-2020-0085
https://doi.org/10.19173/irrodl.v11i1.794

