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  The rapid development of Artificial Intelligence (AI) has driven significant 

transformation in the education sector, particularly in its application as a 

learning medium. AI offers the potential to enhance learning quality through 

personalization, automated feedback, and real-time learning analytics. This 

article aims to analyze the effectiveness of AI as a learning medium based on 

empirical research findings and systematic reviews published over the last five 

years. The research employs a literature review method by examining relevant 

national and international journal articles. The results indicate that AI-based 

learning media are generally effective in improving learning outcomes, student 

motivation, and engagement, especially when integrated with appropriate 

instructional design. However, AI implementation also faces challenges related 

to infrastructure limitations, teacher readiness, and ethical and data privacy 

issues. Therefore, comprehensive implementation strategies are required to 

ensure that AI can be optimally and sustainably utilized as a learning medium. 
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1.   INTRODUCTION  

Digital transformation in education has intensified alongside the rapid advancement of Artificial 

Intelligence (AI). AI has been increasingly utilized in various educational contexts, including 

intelligent tutoring systems, chatbots, and AI-driven learning analytics that support instructional 

decision-making (Chen et al., 2022; Wang et al., 2024). The integration of AI as a learning medium 

is believed to enhance instructional effectiveness through personalized content delivery and adaptive 

feedback mechanisms. 

Nevertheless, the adoption of AI in education does not automatically guarantee improved 

learning quality. The effectiveness of AI as a learning medium depends heavily on contextual factors, 

including human resource readiness, instructional design, and institutional infrastructure (Chiu et al., 

2023). Consequently, a comprehensive analysis of AI’s effectiveness as a learning medium based on 

recent empirical evidence is required. This article aims to examine such effectiveness and identify 

challenges and implications for educational practice. 

 

2. METHOD 

This study employs a literature review methodology. Data were collected from peer-reviewed 

journal articles published between 2021 and 2025. Selection criteria included topical relevance to AI 

in education, journal credibility, and the presence of empirical evidence or systematic analysis. The 
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data were analyzed using a descriptive qualitative approach to identify patterns and trends related to 

the effectiveness of AI as a learning medium.. 

 

3.   RESULTS AND DISCUSSION  

a. Effectiveness of AI on Learning Outcomes 

Numerous studies indicate that AI—particularly intelligent tutoring systems—has a positive 

impact on learning outcomes. Fodouop Kouam (2024) reported that ITS significantly improves 

learning performance across learners with varying prior knowledge levels. These findings are 

supported by a systematic review conducted by Létourneau et al. (2025), which concluded that AI-

based learning interventions produce moderate positive effects on academic achievement in K–12 

education. However, Zhai et al. (2021) emphasize that AI effectiveness is strongly influenced by 

instructional quality and learner engagement. Thus, AI should be regarded as a complementary 

component within a broader learning ecosystem rather than a standalone solution. 

b. Impact of AI on Motivation and Engagement 

Beyond cognitive outcomes, AI also influences affective learning dimensions such as 

motivation and engagement. Kuleto et al. (2021) reported that AI-enhanced interactivity increases 

learner motivation. Baskara (2023) further found that chatbot-supported learning environments 

improve student satisfaction and participation. 

Nonetheless, Ouyang et al. (2022) caution that increased motivation does not always translate 

into significantly improved academic performance. Therefore, evaluations of AI effectiveness 

should incorporate both cognitive and affective indicators. 

c. Challenges and Ethical Issues 

The implementation of AI as a learning medium faces several challenges, including 

infrastructure constraints, teacher preparedness, and ethical considerations related to data privacy. 

Su et al. (2023) stress the importance of AI literacy among educators to ensure effective and 

responsible use of AI technologies. UNESCO (2021) highlights the need for transparent data 

governance and equitable access to AI-driven educational tools. Additionally, Zhou et al. (2025) 

identify algorithmic bias and unequal technological access as major ethical challenges in AI-

supported education. 

 

4.   CONCLUSION 

 Based on the literature review, it can be concluded that Artificial Intelligence as a learning 

medium is generally effective in enhancing learning outcomes, student motivation, and engagement. 

However, its effectiveness depends on instructional design quality, teacher readiness, and supportive 

institutional policies. Therefore, successful AI integration in education requires professional 

development for educators, adequate infrastructure, and robust ethical and regulatory frameworks to 

ensure sustainable and equitable implementation. 
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