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This research aims to explore the transformation of the learning 
management system (LMS) driven by the integration of artificial 
intelligence (AI), especially in the context of adaptivity and 
predictability of learning. Using a qualitative method through a 
literature study approach (library research), this study examines 
various scientific works, research reports, and the latest 
documentation related to the implementation of AI in LMS. The 
results of the study show that the use of AI in LMS is able to create a 
more personalized, adaptive learning experience to individual needs, 
and predictive in anticipating learning difficulties and student 
success. AI-based systems enable real-time analysis of learning data, 
appropriate material recommendations, and early intervention of 
potential learning failures. In addition, this integration also makes it 
easier for educators to design more effective and efficient learning 
strategies. However, challenges were also found in the aspects of 
ethics, data privacy, and the readiness of digital education 
infrastructure in various countries, especially in developing 
countries. This study concludes that the transformation of AI-based 
LMS is a strategic opportunity in improving the quality of digital 
education, but requires a comprehensive integrated policy, 
technology, and pedagogical approach. Recommendations are given 
for technology developers, policymakers, and educational institutions 
in adopting AI-based LMS responsibly and sustainably. 

 

 

INTRODUCTION 

The development of digital technology has brought significant changes in the world of 
education, especially in the Learning Management System (LMS). LMS, which originally 
only functioned as a material distribution tool, has now evolved into a platform that 
allows learning to take place in an adaptive and predictive manner thanks to the 
integration of artificial intelligence (AI) (Holmes et al., 2019). AI in LMS allows the 
system to analyze learners' learning patterns, provide personalized material 
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recommendations, and detect potential learning difficulties early (Chen et al., 2020; 
Zawacki-Richter et al., 2019). 

However, until now, there is still a research gap related to the implementation of AI-
based LMS that is truly adaptive and predictive, especially in the context of higher 
education in developing countries (Nguyen et al., 2021). Many previous studies have 
focused more on technical or infrastructure aspects without linking them holistically to 
learning strategies that are contextual and oriented towards learning personalization 
(Baker & Smith, 2019; Luckin et al., 2016). Therefore, an in-depth study is needed to 
understand how the integration of AI in LMS can effectively transform the digital 
learning experience. 

The urgency of this research is increasingly emerging amid the increasing need for 
responsive learning systems, especially after the COVID-19 pandemic which has 
encouraged the massive adoption of online learning (Bozkurt & Sharma, 2020). AI-
based LMS is considered to be able to answer the challenges of distance learning by 
providing instant feedback and learning experiences tailored to user profiles (Roll & 
Wylie, 2016). However, studies on this transformation are still limited to theoretical 
aspects and have not reviewed much empirical experience or evaluative results of the 
implementation of the system (Tsai et al., 2022). 

This research has a new contribution (novelty) in the form of a conceptual synthesis of 
how AI transforms LMS towards adaptive and predictive learning with a systematic 
literature study approach. This study not only examines technology, but also relates it to 
pedagogical issues, policies, and broader implementation challenges (Selwyn, 2019). 

The purpose of this study is to identify and critically examine the integration of AI in 
LMS in the context of adaptive and predictive based digital learning. This research also 
aims to provide strategic recommendations for educational technology developers, 
educational institutions, and policymakers in developing LMS that are responsive to 
individual learning needs. 

The benefits of this research are expected to be able to make a theoretical contribution 
to the development of digital education studies as well as practical contributions in 
supporting the design and implementation of smarter and contextual LMS, both at the 
institutional and national levels. 

Definition of Digital Learning Management 

Digital Learning Management is a system designed to plan, manage, implement, and 
evaluate electronic learning processes based on information technology. These systems 
are often operated through digital platforms known as Learning Management Systems 
(LMS), such as Moodle, Google Classroom, and Canvas. The main goal of digital learning 
management is to improve the efficiency, flexibility, and accessibility of learning, both in 
formal and non-formal education environments. With this system, students and 
teachers can interact, share materials, complete assignments, and evaluate online 
learning in a structured manner. 

Functions and Advantages 

Digital learning management has various important functions that support the teaching 
and learning process. Among them are the provision of digital teaching materials, 
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management of classroom activities (discussions, assignments, quizzes), tracking 
student learning progress, and preparation of learning outcome reports. One of its key 
strengths is its ability to store data systematically and provide analytics that allow 
teachers to monitor student performance in real-time. In addition, digital learning 
allows for a more individualized approach (personalized learning), where students can 
learn according to their own rhythm and learning style. This is very helpful in 
overcoming time and space limitations in conventional learning. 

Implementation Challenges and Issues 

Although it has many advantages, the implementation of digital learning management 
also faces a number of challenges. Key challenges include limited technology 
infrastructure, especially in remote areas, as well as digital literacy gaps among teachers 
and learners. In addition, there are issues regarding the security and privacy of user 
data, as well as concerns about the lower quality of pedagogical interactions compared 
to face-to-face learning. Therefore, the success of digital learning management is highly 
dependent on education policy support, human resource training, and the development 
of platforms that are responsive to dynamic learning needs. 

LITERATURE REVIEW 

Literature Review 

1. Theoretical Framework 

The transformation of digital learning through the integration of Artificial Intelligence 
(AI) in the Learning Management System (LMS) is based on the theory of adaptive 
learning and the theory of digital constructivism. Adaptive learning theory departs from 
the principle that each individual has different learning styles, paces, and preferences 
(Shute & Towle, 2003). With this approach, AI acts as a technology facilitator that allows 
the system to tailor content and learning experiences based on user behavioral data. In 
addition, the theory of digital constructivism (Jonassen, 1999) emphasizes the active 
role of learners in building knowledge through interaction with the digital environment, 
where AI is able to provide dynamic context and respond to learners' needs in real-time. 

AI is also applied in the framework of data-driven learning theory, where the learning 
process is evaluated and adjusted based on the results of educational big data analysis 
(Siemens, 2013). In the context of an LMS, this framework allows the system to predict 
learning barriers, recommend appropriate learning materials, and provide timely 
interventions. Therefore, AI in LMS is not only a tool, but also a driver of change in 
digital learning management that is more personalized, adaptive, and data-driven. 

2. Previous Studies 

A number of previous studies have discussed the integration of AI in LMS systems. For 
example, research conducted by Aljaraideh & Al Bataineh (2019) shows that AI can 
increase learner engagement through automated content recommendations and 
learning schedule reminders. Meanwhile, research by Zawacki-Richter et al. (2019) 
revealed that AI supports personalized learning, but still faces ethical and regulatory 
challenges. Research by Chassignol et al. (2018) also underscores the importance of AI 
in supporting learning analytics to monitor learners' progress and detect the risk of 
academic failure early. 
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However, most of these studies are conducted in the context of higher education in 
developed countries. Meanwhile, research examining how AI is implemented in LMS in 
developing countries such as Indonesia is still very limited, especially in the context of 
infrastructure readiness, data use ethics, and pedagogical implications for teaching staff. 

3. Research Gap and Contribution 

Based on the literature review, there is a gap in terms of in-depth understanding of AI 
integration in LMS from the perspective of adaptivity and predictability in educational 
environments that have not yet been fully digitized. Many studies still focus on technical 
aspects or implementation outcomes, but have not comprehensively discussed how AI 
is able to transform the learning strategy itself through LMS. 

The contribution of this research lies in its approach that examines qualitatively 
through literature studies, with a focus on the incorporation of AI and LMS as an 
adaptive and predictive ecosystem. This research also highlights the challenges and 
opportunities for implementation in the context of developing countries, so that it can 
provide new perspectives for system developers, policy makers, and digital education 
practitioners in adopting technology responsibly and sustainably. 

4. Conceptual Model (If Applicable) 

The conceptual model in this study describes the relationship between the main 
components of an AI-based LMS with three main functions: adaptivity, predictability, 
and learning optimization. This model shows that: 

AI as the core of the system → process student learning data in real-time. 

The system's adaptive function → adjust content and learning strategies based on user 
preferences and needs. 

Predictive functions → systems analyze potential success or risk of failure through user 
interaction data. 

The optimization function → educators get strategic recommendations for learning 
improvement. 

With this model, this research offers a framework for understanding how AI is not just a 
complement to an LMS, but as a transformer in a smarter and more responsive digital 
learning ecosystem. 

METHODOLOGY 

Research Type 

This study uses a qualitative approach with the type of literature study (library 
research). This approach was chosen because the main focus of the research is to 
review and analyze various relevant scientific literature to understand the 
transformation of the learning management system (LMS) through the integration of 
artificial intelligence (Artificial Intelligence (AI) which is adaptive and predictive (Zed, 
2008). Literature studies allow researchers to dig deep into information from various 
written sources such as scientific journal articles, books, research reports, as well as 
conference proceedings relevant to the topic. 
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Population and Informants 

This study does not refer to individuals or groups of humans, but rather to scientific 
works that have been published in the last five years (2019–2024), which explicitly 
discuss the integration of AI in LMS and its influence on adaptive and predictive 
learning processes. The main data sources come from reputable international journals 
such as IEEE Xplore, Scopus, SpringerLink, and ScienceDirect which have gone through 
a rigorous selection process based on relevance, accuracy, and up-to-dateness. 

Research Location 

It is carried out online through access to digital libraries and electronic journal 
databases, considering that this approach does not require direct field data collection. 
The researcher used tools such as Zotero and Mendeley for reference management and 
citation preparation, as well as NVivo to categorize and conduct thematic analysis of the 
collected data. 

Data Collection Procedure 

Includes the stages of identification, selection, and analysis of the literature. The 
researchers first identified keywords such as "AI in education," "adaptive learning 
systems," "predictive analytics," and "LMS transformation." Then a literature selection 
process is carried out based on the specified inclusion and exclusion criteria, such as the 
relevance of the topic, the quality of the publication, and the availability of supporting 
empirical or conceptual data. The literature that met the criteria was then analyzed in 
depth. 

Data Analysis Techniques 

It was carried out using content analysis and thematic analysis methods to identify 
patterns, key concepts, and relationships between the application of AI and LMS 
transformation (Bowen, 2009). The analysis process includes data categorization, 
theme discovery, and interpretation of meaning based on the theoretical framework 
used, including constructivism theory and adaptive learning theory. 

This research does not involve human subjects directly, so it does not require formal 
ethical approval from the research ethics institution. Nevertheless, researchers still pay 
attention to academic ethical principles, such as respect for intellectual property rights, 
clarity of reference sources, and the use of legitimate and scientifically accountable 
literature (Creswell & Poth, 2018). 

RESULT AND DISCUSSION 

The data in the following table is the result of a selection of a number of scientific 
articles found through systematic searches on various academic databases, such as 
Scopus, ScienceDirect, and Google Scholar. From a total of 35 articles that were 
successfully collected based on the keywords "AI in Education", "Adaptive Learning", 
"Predictive Learning", and "AI-based LMS", the 10 most relevant, actual main articles 
(published between 2015–2024) have been filtered and have a significant contribution 
to the focus of this research, namely the transformation of adaptive and predictive 
artificial intelligence-based Learning Management Systems (LMS). The selection criteria 
include the relevance of the theme, the quality of the journal (indexed by Scopus or 
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SINTA 1–2), as well as the completeness of the methodology and findings that can be 
critically analyzed. 

 
Table 1. Summary of Literature Related to AI and LMS Based on Adaptive and 

Predictive Learning 

Yes Author & Year Title Findings 

1 Zawacki-
Richter et al. 
(2019) 

Systematic review of research on AI 
in higher education 

AI supports personalized learning 
through LMS 

2 Chen et al. 
(2020) 

Application and theory gaps during 
AI rise in education 

LMS needs to be developed more 
contextual and adaptive 

3 Holmes et al. 
(2019) 

Artificial Intelligence in Education AI has the potential to transform the role 
of teachers through LMS 

4 Tsai et al. 
(2022) 

Complexity leadership in learning 
analytics 

Predictive analytics make it easier to 
intervene early on the LMS 

5 Roll & Wylie 
(2016) 

Evolution in AI in Education AI enables instant feedback in the LMS 

6 Luckin et al. 
(2016) 

Intelligence Unleashed AI supports instructional decision-
making 

7 Baker & 
Smith (2019) 

Educ-AI-tion Rebooted AI-based LMS must pay attention to the 
ethics of use 

8 Nguyen et al. 
(2021) 

Pandemic Pedagogy LMS with AI is increasingly important in 
distance learning 

9 Selwyn 
(2019) 

Should Robots Replace Teachers? LMS can't completely replace human 
interaction 

10 Bozkurt & 
Sharma 
(2020) 

Emergency Remote Teaching AI-LMS is able to maintain continuity of 
learning 

 
This table serves as the basis for analysis in the research to identify how LMS evolved 
into an adaptive and predictive learning system through AI integration. Further analysis 
was carried out in the discussion section to explore the contributions, challenges, and 
opportunities of the findings. 

Interpretation of Data from Literature Review Findings 

The results of the selection and analysis of the ten main articles show that the 
integration of artificial intelligence (AI) in the Learning Management System (LMS) has 
a significant impact on the personalization of the learning process. As explained by 
Zawacki-Richter et al. (2019) and Chen et al. (2020), AI allows systems to tailor learning 
materials and activities based on learners' individual needs and preferences. This 
reinforces the function of the LMS not only as a content distribution platform, but as a 
dynamic, interactive, and data-driven learning space. The personal learning path offered 
by AI makes the LMS more adaptive to the speed and learning style of students. 

Furthermore, a number of literature also highlights the role of AI in improving the 
predictive capabilities of LMS. Tsai et al. (2022) and Roll & Wylie (2016) emphasize the 
importance of AI-powered learning analytics to identify learning patterns, predict 
learner performance, and provide early warnings to teachers. This opens up 
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opportunities for the implementation of early intervention for students who are at risk 
of academic failure. In other words, AI not only serves as a teaching tool, but also as a 
data-driven diagnostic system that is able to estimate learning outcomes more 
accurately. 

The interpretation also shows that the integration of AI in LMS cannot be separated 
from the pedagogical aspect. Holmes et al. (2019) and Luckin et al. (2016) explain that 
the role of teachers remains crucial in directing the learning process, even though LMS 
has been equipped with advanced AI features. Teachers act as mediators between 
technology and learners, especially in developing humanistic and reflective learning 
strategies. AI-based LMS can enrich the learning experience, but without strong 
pedagogy, the system has the potential to lose the direction of educational values. 

The issue of ethics and data security is quite a dominant concern in the literature 
analyzed. Baker & Smith (2019) and Selwyn (2019) warn that the use of AI in LMS 
should be accompanied by protection of student data privacy and clear regulations 
regarding the use of algorithms. The potential for algorithmic discrimination and system 
intransparency can create new gaps in digital education if not anticipated from the 
outset. Therefore, the implementation of an AI-based LMS requires an ethical policy 
framework that favors the protection of students' rights. 

The context of the COVID-19 pandemic is also the main driver of the acceleration of the 
use of AI-based LMS. Studies by Nguyen et al. (2021) and Bozkurt & Sharma (2020) 
show that the need for an effective online learning system during emergencies 
encourages educational institutions to adopt digital learning technologies on a massive 
scale. LMS with AI features is considered a strategic solution in maintaining learning 
continuity and supporting student flexibility and engagement in crisis situations. This 
shows that AI-based LMS is not only a technological choice, but also a systemic need in 
21st-century education. 

Overall, the interpretation of this literature emphasizes that the transformation of LMS 
towards adaptive and predictive learning systems through AI is inevitable in the digital 
education ecosystem. However, this transformation process is not without obstacles. 
Synergy between aspects of technology, pedagogy, policies, and the readiness of human 
resources is needed to implement it in a sustainable and inclusive manner. This study 
provides a conceptual foundation as well as an initial mapping for stakeholders in 
designing AI-based LMS that is not only technologically advanced, but also pedagogically 
and ethically relevant. 

 
DISCUSSION 
Interpretation of Key Findings 

The integration of artificial intelligence (AI) in digital learning management 
systems (LMS) shows tremendous potential in creating more adaptive and predictive 
learning processes. The results of the analysis of the ten main articles show that AI 
allows the system to adjust the material, pace, and learning strategies based on the 
individual needs of learners. This reflects the theory of personalized learning in the 
framework of social constructivism (Vygotsky, 1978), where learners are positioned as 
active subjects in the learning process. The LMS, which is equipped with AI features 
such as personal learning paths, learning style recognition, and real-time feedback, 
strengthens the role of technology as a facilitator of contextual and responsive learning. 
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Furthermore, the predictive dimension of AI in LMS is one of the main strengths of 

this system. With the support of learning analytics and machine learning algorithms, 
LMS is able to map learning patterns and predict students' academic risks early. This is 
in line with the data-driven decision-making approach in education, where 
interventions are carried out not based on mere intuition, but from concrete data 
generated by the system (Siemens & Long, 2011). These findings are important in the 
context of remote and hybrid learning, where learning monitoring has become more 
complex without a physical presence. 
 
Comparison with Previous Studies 

The results of this study are consistent with the findings of previous studies that 
highlight the role of AI in strengthening the personalization and prediction dimensions 
in education. For example, research by Chen et al. (2020) and Zawacki-Richter et al. 
(2019) also shows that the integration of AI in LMS improves student engagement and 
learning outcomes. However, this study offers a further contribution by combining the 
two dimensions—adaptivity and predictability—in a single unified analytical 
framework, thus providing a more comprehensive understanding of digital 
transformation in education. 

 
In the context of a global crisis such as the COVID-19 pandemic, the role of AI-

based LMS is also experiencing accelerated adoption, as reported by Nguyen et al. 
(2021). This research emphasizes this phenomenon by providing an example that in 
emergency situations, AI is not only a technical tool, but a strategic solution to maintain 
the continuity of learning. Compared to studies that focus only on technological or 
pedagogical aspects, this study combines the two in one whole narrative. 
 
Limitations and Cautions 

While the findings of this study show a lot of positive potential, there are a number 
of limitations that need to be examined. First, because this research is based on a 
literature study, it does not involve empirical data from the field or the direct experience 
of AI-based LMS users. Second, not all educational institutions have adequate digital 
infrastructure and human resource readiness to implement this technology optimally, 
especially in developing countries such as Indonesia. Third, most of the literature 
analyzed is still conceptual and experimental, so the effectiveness of its implementation 
in real context still requires further validation. 

 
Additionally, there are concerns regarding algorithmic bias and data privacy 

violations that should be seriously anticipated. As warned by Selwyn (2019), the use of 
AI in education should not ignore the ethical aspects, system transparency, and learners' 
right to control their personal data. Therefore, the integration of AI in LMS must be 
accompanied by a strong and accountable policy framework so as not to create new 
gaps in education. 
 
Recommendations for Future Research 

Based on the above findings and limitations, it is recommended that further 
research be more focused on field studies or in-depth case studies on the 
implementation of AI-based LMS in specific educational institutions. Qualitative and 
mixed methods approaches can be used to explore students, teachers, and system 
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managers' experiences using AI-based LMS directly. In addition, experimental studies 
that measure the effectiveness of adaptive and predictive features on learning outcomes 
are also needed to strengthen the empirical foundation. 

 
Further research also needs to explore how AI can be integrated with a humanistic 

and inclusive pedagogical approach. This is important so that technology is not just a 
tool for automation, but really supports character building, creativity, and collaboration 
in the learning process. In addition, aspects of public policy and education technology 
regulations also need to be further researched in order to create a balance between 
innovation and the protection of students' rights. 
 

CONCLUSION 

The transformation of the Learning Management System (LMS) system supported by 
artificial intelligence (AI) has opened up great opportunities in the world of digital 
education. The main findings of this study show that AI integration is able to encourage 
personalization of learning through the adaptation of content and methods according to 
the individual needs, abilities, and preferences of students. AI serves as a key driver in 
creating flexible and relevant learning paths, allowing learners to learn at their own 
pace, as well as increasing their engagement in the learning process. 

In addition to the aspect of adaptivity, AI also provides significant predictive power to 
the learning process. Through learning analytics and real-time data processing, LMS 
systems can identify learning patterns, detect the risk of learning failures early, and 
recommend appropriate interventions for educators. Although this technology 
promises efficiency and effectiveness, it is important to note that its application must 
remain grounded in strong pedagogical principles, as the role of teachers as learning 
facilitators remains irreplaceable in creating meaningful and humanistic learning 
experiences. 

However, the implementation of AI in LMS cannot be separated from various challenges 
such as ethical issues, data privacy, and digital infrastructure readiness, especially in 
developing countries. Therefore, a holistic approach that includes policies, educator 
capacity building, and inclusive technology design needs to be developed 
synergistically. This research provides a strong conceptual basis, but because it is a 
literature study, the study has not touched on the implementation aspect in the field 
directly. Therefore, further research that focuses on empirical studies, such as case 
studies of the implementation of AI-based LMS in certain educational institutions, is 
needed. Future research also needs to explore how students and educators perceive the 
system, as well as its impact on learning outcomes and learning motivation. Thus, 
academic studies on AI and LMS are not only descriptive, but also make an applicable 
contribution to the development of digital education policies and practices that are 
more responsive, ethical, and sustainable. 
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