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Abstract – The ongoing shift toward student-centered learning is increasingly supported by the adoption of 

digital technologies, particularly blended learning, artificial intelligence (AI), and a range of interactive platforms. 

This article presents a systematic analysis of recent studies examining how these three domains contribute to 

improved learner autonomy, engagement, and collaboration across educational levels. The findings indicate that 

blended learning—when designed using active pedagogical principles—enhances cognitive, affective, and behavioral 

engagement while providing flexibility in learning pace and learning spaces. The integration of AI and learning 

analytics facilitates the personalization of learning experiences, delivers adaptive feedback, and strengthens self-

regulated learning through continuous monitoring and recommendation mechanisms. Furthermore, interactive 

platforms such as learning management systems, social networking sites, and immersive virtual environments enable 

collaborative learning and foster more egalitarian learning communities. Nonetheless, the literature highlights 

persistent challenges related to educators’ digital literacy, infrastructure disparities, and ethical as well as data-

privacy concerns, which call for a human-centred approach in the design and implementation of educational 

technologies. This article therefore recommends strengthening blended-learning design, implementing ethically 

grounded AI integration, and leveraging interactive platforms to broaden opportunities for students to participate as 

co-designers of the learning process. 
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INTRODUCTION 
 

 Advances in digital technology have reshaped 

educational paradigms from teacher-centered to student-

centered approaches, in which learners actively construct 

knowledge through flexible and interactive learning 

experiences. Pedagogical models such as problem-based 

learning, project-based learning, and inquiry-oriented 

learning have become easier to implement when 

supported by learning management systems (LMS), 

social media, and rich digital learning resources. Within 

this context, blended learning, AI in education, and 

interactive platforms (e.g., LMS, social media, 

metaverse applications, and virtual learning spaces) have 

emerged as three core pillars of the 21st-century learning 

ecosystem(Salam et al., 2025). 

 Blended learning combines the strengths of face-

to-face instruction and online learning, thereby 

increasing temporal-spatial flexibility and enabling more 

diverse forms of interaction. AI and learning analytics 

enable learning personalization, adaptive feedback, and 

support for self-regulated learning, a key characteristic 

of student-centered learning. Meanwhile, interactive 

platforms—from social networking sites (SNS) to 

metaverse-based 3D virtual environments—facilitate 
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collaboration, communication, and learners’ emotional 

engagement (Salam et al., 2025). 

 

OBJECTIVES OF THE STUDY 

Accordingly, this paper aims to: (1) examine recent 

evidence on the roles of blended learning, AI, and 

interactive platforms in improving the quality of student-

centered learning; (2) identify pedagogical and 

technological design elements that most strongly 

contribute to engagement, autonomy, and learning 

outcomes; and (3) propose practical implications for 

developing student-centered learning models in digital 

environments (Bruijn-Smolders & Prinsen, 2024). 

MATERIALS AND METHODS 

This article employs a systematic literature 

review approach that synthesizes recent findings on 

blended learning, AI in education, and interactive 

platforms with a focus on student-centered learning. 

Conceptually, the review draws on student-centered 

learning frameworks that emphasize cognitive, affective, 

and behavioral engagement, learner autonomy, and 

meaningful social interaction (Lan & Zhou, 2025). 

The reviewed evidence is drawn from open-

access and commercial academic repositories containing 

research on: (a) the effectiveness of blended learning in 

relation to engagement and learning outcomes; (b) the 

use of AI, learning analytics, and generative AI for 

personalization and self-regulated learning; and (c) the 

use of interactive platforms such as LMS, SNS, and 

virtual/metaverse environments to support collaborative 

learning. Priority was given to studies published between 

2022 and 2025 to ensure relevance and currency, while 

selected pre-2022 studies were included for conceptual 

or methodological grounding (Alfredo et al., 2024). 

A thematic synthesis was conducted by 

organizing findings into three categories: (1) blended 

learning and student engagement; (2) AI, personalized 

learning, and self-regulated learning; and (3) interactive 

platforms and community-based collaborative learning. 

Each theme was then examined in relation to key 

dimensions of student-centered learning, including 

learner agency, autonomy, reflection, and equitable 

social interaction (Bizami et al., 2023). 

RESULTS AND DISCUSSION 

Blended learning and student engagement.  

 Recent systematic reviews indicate that blended 

learning consistently enhances student engagement—

cognitive, affective, and behavioral—when guided by 

explicit pedagogical design principles. The integration of 

face-to-face and online modalities enables learning 

activities such as flipped classrooms, online discussions, 

peer assessment, and data-informed interventions that 

promote active student participation. Blended learning 

also allows learners to regulate their pace and pathways 

(e.g., through repeated access to video materials, 

discussion forums, and formative quizzes), reinforcing 

self-paced learning as a central feature of student-

centered learning (Siregar et al., 2025). 

The literature on immersive blended-learning 

design further underscores the importance of LMS, 

blogs, and social media as interaction spaces that extend 

learning beyond the classroom. When LMS 

environments are combined with collaborative activities 

such as reflective discussions, group projects, and 

reflective blogging, students report deeper learning 

experiences, broader access to resources, and a stronger 

sense of community. In Indonesia and other developing 

contexts, blended learning is also viewed as a pragmatic 

strategy for addressing limitations in physical 

infrastructure while expanding access to global learning 

resources (Bizami et al., 2023). 
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Figure 1: Integration of Blended Learning, AI and 

Learning Analytics, and Interactive Platforms. 

AI, learning analytics, and self-regulated learning.  

 AI and learning analytics have become major 

drivers of student-centered learning transformation 

through their capacity to analyze learning-process data in 

real time and deliver personalized interventions. 

Evidence from systematic reviews suggests that 

technologies such as adaptive feedback systems, serious 

games, and e-textbooks support learners’ planning, 

monitoring, and reflection phases in self-regulated 

learning. AI can identify knowledge gaps, recommend 

appropriate learning materials, and provide timely 

feedback that strengthens learner autonomy and 

informed decision-making(Sajja et al., 2025). 

 

The development of learning-analytics tools 

leveraging large language models (LLMs) enables the 

quantification of engagement, mapping of learning 

progression, and evaluation of instructional strategies in 

more dynamic ways. Empirical studies on the design and 

implementation of such tools report that educators gain 

actionable insights into participation patterns, conceptual 

difficulties, and instructional effectiveness, although 

concerns remain regarding data security and the 

reliability of AI-generated analytics. Additionally, AI 

integration in blended/hybrid contexts has been 

associated with improved engagement through smoother 

communication, stronger collaboration, and real-time 

feedback—areas that often remain challenging in large 

classes and online learning (Almusaed et al., 2023). 

Generative AI tools such as ChatGPT are 

increasingly used to support language learning and 

academic skills, functioning as dialogic partners that 

provide feedback, examples, and scaffolding aligned 

with learners’ needs. However, the literature emphasizes 

that human-centred approaches to AI and learning 

analytics are necessary to protect student and teacher 

agency and to sustain trust through transparency and 

robust data protection(Ullah et al., 2024).. 

 

Interactive platforms, SNS, and virtual learning 

spaces.  

Interactive platforms—particularly social 

networking sites (SNS) such as Facebook, YouTube, 

WhatsApp, Instagram, and TikTok—are widely used in 

education as content resources, alternative LMS 

channels, discussion forums, and spaces for student-

generated content. Systematic review evidence suggests 

that SNS use can enhance engagement, support blended-

learning models, and develop digital literacy alongside 

subject-specific competencies through interactive and 

creative practices. YouTube often functions as a key 

multimodal content platform, while WhatsApp and 

Instagram are frequently used for discussion, task 

coordination, and informal feedback that strengthen 

social presence and peer connectedness (Salam et al., 

2025). 

 

 Beyond SNS, metaverse-based virtual learning 

spaces integrated with generative AI have been proposed 

to provide more immersive and authentic learning 

experiences. Studies exploring LLM integration in 3D 

virtual worlds for language learning highlight potential 

for creating rich communicative environments in which 

learners practice real-world scenarios with AI-supported 

interaction, aligning strongly with student-centered 

learning through exploration, problem solving, and 

meaningful social engagement (Bizami et al., 2023). 

 In the broader “future classroom” discourse, 

integrating AI and social media as adaptive learning 

platforms has been associated with improvements in 

emotional and cognitive engagement as well as academic 

performance. These findings suggest that interactive 
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platforms function not merely as distribution channels 

but also as social ecosystems that shape learners’ 

identities and communities of practice (Phil & Phil, 

2019). 

 Across the reviewed studies, digitally mediated 

learning environments—when pedagogically 

designed—can strengthen core dimensions of student-

centered learning, namely autonomy, engagement, 

collaboration, and reflection. Blended learning provides 

the structural framework through which face-to-face and 

online interactions complement each other, while AI and 

learning analytics operate as personalization engines that 

enable differentiated learning experiences aligned with 

learners’ needs and preferences. Interactive platforms, 

including SNS and immersive virtual spaces, provide 

social infrastructures that enrich horizontal interaction 

and support more egalitarian learning 

communities(Ullah et al., 2024).  

 However, the literature also points to major 

implementation challenges. First, successful student-

centered digital learning depends heavily on educators’ 

digital literacy and pedagogical competence in 

orchestrating technology with active learning strategies; 

without robust instructional design, technology risks 

becoming a superficial add-on that does not 

meaningfully shift learner roles. Second, ethical 

considerations, data privacy, and trust in AI and learning 

analytics are critical concerns, especially when learning-

process data are collected and analyzed at scale. Human-

centred approaches are therefore essential to ensure that 

technologies enhance rather than diminish teacher 

agency and learner autonomy (Alfredo et al., 2024; 

Armalina, Viska et al., 2025; Chaeruman et al., 2025). 

Moreover, infrastructure and access gaps—

particularly in developing contexts—may widen 

educational inequalities if digital transformation is not 

accompanied by inclusive policy and institutional 

support. Consequently, the adoption of blended learning, 

AI, and interactive platforms for student-centered 

learning should be framed as a systemic transformation 

agenda rather than merely a classroom-level innovation. 

Practical implications include: (1) developing blended-

learning design frameworks that explicitly position 

students as co-designers of learning activities; (2) 

implementing AI and learning analytics gradually under 

clear ethical guidelines and multi-stakeholder 

participation; and (3) leveraging interactive platforms to 

strengthen learning communities rather than merely 

disseminating information. Further research is required 

to assess longer-term effects on higher-order outcomes 

such as critical thinking, creativity, and sustained self-

regulation (Babur, 2023).. 

 

CONCLUSION AND RECOMMENDATION 

 

The integrated use of digital technologies—

blended learning, AI, and interactive platforms—can 

effectively enhance the quality of student-centered 

learning by strengthening engagement, learner 

autonomy, and collaboration. Nevertheless, addressing 

challenges related to educators’ digital literacy, data 

ethics, privacy, and infrastructure disparities is necessary 

to ensure inclusive and sustainable educational 

transformation . 

 

Positioning recommendations within a student-

centered learning agenda requires recognizing that 

digital technologies are most effective when treated as an 

integrated ecosystem—blended learning as the 

instructional structure, AI/learning analytics as the 

personalization and feedback engine, and interactive 

platforms as the social-collaborative space. Evidence 

from recent reviews also shows that sustainable impact 

depends not only on instructional design quality, but 

equally on educator capacity, responsible data 

governance (ethics and privacy), and equitable 

infrastructure to prevent widening access gaps. 

 

1. Strengthen active blended-learning design so that 

online–offline components are pedagogically 

integrated (e.g., flipped learning, meaningful 

discussion, collaboration, and formative assessment) 

to foster engagement and self-regulation rather than 

merely splitting delivery modes. 

2. Adopt a human-centred approach to AI and learning 

analytics by using co-design with teachers/lecturers 
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and students, focusing on user needs, and providing 

actionable insights that directly support instructional 

decisions. 

3. Establish clear data governance covering informed 

consent, purpose limitation, role-based access 

control, transparent retention/deletion rules, and 

accountability mechanisms. 

4. Apply practical ethics for predictive learning 

analytics (e.g., early-alert systems) to prevent 

punitive use, mitigate bias, and ensure interventions 

remain supportive and pedagogically justified. 

5. Invest in continuous educator capacity building 

(digital literacy and AI literacy) through practice-

based professional development, implementation 

coaching, and communities of practice to reduce 

workload friction and improve instructional quality. 

6. Reduce infrastructure and access disparities via low-

bandwidth instructional design, device/connectivity 

support, robust institutional LMS provision, and 

inclusive policies to avoid widening learning gaps. 

7. Implement ongoing, multi-dimensional evaluation 

(engagement, autonomy, collaboration, fairness, 

privacy) and iterate based on user feedback to ensure 

sustainable and equitable digital transformation 
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