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Abstract 

The transformation of education in the digital era has been significantly accelerated by the 

integration of Artificial Intelligence (AI) and Machine Learning (ML), fundamentally 

reshaping how learning is designed, delivered, and assessed. This study aims to systematically 

identify emerging trends, key benefits, prevailing challenges, and future directions of AI and 

ML applications in education through a Systematic Literature Review (SLR) approach. The 

reviewed literature was sourced from leading academic databases, including Scopus, IEEE 

Xplore, and ScienceDirect, covering publications from 2015 to 2025.  The findings reveal 

that AI and ML technologies have been widely implemented in various educational domains, 

particularly in adaptive learning systems, automated assessment mechanisms, and intelligent 

virtual assistants that facilitate personalized learning experiences. Despite these 

advancements, several critical challenges persist, notably digital inequality, data privacy 

concerns, and the limited technological literacy among educators, which hinder the effective 

adoption of these technologies. Furthermore, the study highlights that the future of education 

will increasingly rely on the integration of intelligent systems that enable data-driven, flexible, 

and learner-centered environments. The insights derived from this SLR are expected to 

provide valuable guidance for policymakers, educators, and technology developers in 

formulating adaptive and sustainable educational strategies in the era of artificial intelligence. 
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1. INTRODUCTION 

The rapid advancement of digital technologies has exerted a profound impact across multiple 

dimensions of human life, particularly in the field of education. Among the most significant 

developments in the past decade is the integration of Artificial Intelligence (AI) and Machine Learning 

(ML) into educational systems. These technologies not only enhance administrative efficiency but also 

fundamentally transform pedagogical practices, learning experiences, and assessment mechanisms by 

enabling real-time, adaptive, and data-driven processes. Prior studies have demonstrated the substantial 

role of Machine Learning in educational data analysis. For instance, Ryan S. J. d. Baker and Oscar 

Inventado  highlighted that ML facilitates in-depth analysis of educational data through techniques such 

as Educational Data Mining (EDM) and Learning Analytics. These approaches enable the identification 

of student behavioral patterns, prediction of academic performance, and development of personalized 

learning recommendation systems.  

Furthermore, Hamed Khosravi et al emphasized that ML-based predictive models support data-

informed decision-making, allowing educators to design targeted and effective instructional 

interventions. Through a Systematic Literature Review (SLR), this study aims to identify key trends, 

benefits, challenges, and future directions of AI and ML in the transformation of education. The review 

seeks to provide a comprehensive and evidence-based understanding of how intelligent technologies 



 Fusion : Journal of Research in Engineering,  
Technolgy and Applied Sciences 
Volume 3 ; Nomor 1 ; April 2026 ; Page 01-07 
DOI : https://doi.org/10.66341/fusion.v2i2.282 
WEB : https://ejurnal.faaslibsmedia.com/index.php/fusion 

Aliyah | Page 2  CC Attribution-ShareAlike 4.0 License. 

E-ISSN 3047-8278 

 

are reshaping contemporary and future educational landscapes. Additionally, this study aspires to offer 

a robust theoretical foundation for policymakers, technology developers, and researchers in formulating 

adaptive and sustainable strategies in the era of AI-driven education. The integration of AI and ML also 

signifies a paradigm shift in educational practices. Neil Selwyn argued that the adoption of intelligent 

technologies marks a transition from conventional pedagogical approaches toward data-driven and 

automated education systems. This transformation extends beyond technical implementation, 

encompassing broader changes in social structures, the role of teachers, and knowledge relationships 

within the classroom. However, Ilkka Tuomi (2018) cautioned that the development and deployment 

of AI in education must carefully address ethical considerations, data privacy, and equitable access to 

prevent the exacerbation of digital inequalities. This study employs a Systematic Literature Review 

(SLR) approach to identify and critically analyze relevant scholarly literature on the transformation of 

education through AI and ML technologies. The SLR method is selected due to its ability to provide a 

comprehensive, structured, and reproducible synthesis of rapidly evolving research domains. The 

review process follows the principles of the PRISMA (Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses) protocol, ensuring transparency, methodological rigor, and reliability in 

the selection, screening, and analysis of the included studies. 

 

2. METHOD 

This study adopts a Systematic Literature Review (SLR) approach to identify, analyze, and 

synthesize relevant scholarly literature on the transformation of education through the application of 

Artificial Intelligence (AI) and Machine Learning (ML), both in the current context and future 

projections. The SLR methodology is employed to ensure a comprehensive, transparent, and 

reproducible review of the rapidly evolving body of knowledge in this domain. The review process 

follows the guidelines of the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-

Analyses) framework, which consists of several structured stages, including identification, screening, 

eligibility assessment, and inclusion. In the identification stage, a set of predefined search keywords was 

developed to capture relevant studies.  

These keywords include “artificial intelligence in education,” “machine learning and education,” 
“educational transformation,” and “AI future of learning.” The literature search was conducted across 

major academic databases, including Scopus, IEEE Xplore, SpringerLink, ScienceDirect, and Google 

Scholar, to ensure broad coverage of high-quality and peer-reviewed publications. To enhance the 

reliability and relevance of the selected studies, explicit inclusion and exclusion criteria were applied. 

The inclusion criteria comprised: (1) articles published between 2013 and 2024; (2) publications written 

in English; (3) studies focusing on the application of AI and/or ML within formal educational systems; 

and (4) document types including journal articles, conference proceedings, and institutional research 

reports. Conversely, the exclusion criteria included: (1) studies addressing purely technical aspects of 

AI/ML without educational context; (2) articles lacking full-text availability; and (3) duplicate or non-

peer-reviewed publications.  

Furthermore, to facilitate the identification of high-quality and reputable sources, the study utilized 

the Publish or Perish software as a supporting tool for citation analysis and literature filtering. This tool 

enabled the refinement of search results based on citation metrics and academic relevance, thereby 

strengthening the overall quality of the reviewed literature. Through this systematic and rigorous 

approach, the study ensures that the selected body of literature provides a valid and reliable foundation 

for analyzing the role of AI and ML in shaping the future of education. 
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Figure 1. Literature search and identification process using the Publish or Perish software 
 

The data analysis process in this study was conducted through several structured stages to ensure 

methodological rigor and consistency. In the initial stage, title and abstract screening was performed to 

evaluate the relevance of identified articles to the research topic. Only studies that demonstrated clear 

alignment with the scope of AI and ML applications in education were retained for further review. 

Subsequently, a full-text review was conducted on the selected articles to ensure the comprehensiveness 

and relevance of their content. This stage enabled the exclusion of studies that did not sufficiently 

address the research objectives despite appearing relevant at the preliminary screening stage. Following 

the selection process, data extraction and coding were systematically carried out. Each article was coded 

based on several key dimensions, including: (1) study objectives, (2) types of AI/ML technologies 

employed, (3) application domains within education, (4) main findings, (5) identified challenges, and 

(6) proposed recommendations. This structured coding framework facilitated a consistent and 

comparative analysis across the selected studies. The coded data were then subjected to thematic 

synthesis, allowing the identification of recurring patterns, major contributions, and emerging trends in 

the integration of AI and ML in education. This approach enabled the development of a 

comprehensive understanding of the research landscape and future directions in the field. To ensure 

the validity and reliability of the findings, the study employed a dual-reviewer approach. Two 

independent researchers conducted the selection and coding processes separately, followed by a 

triangulation procedure to compare and validate the results. Any discrepancies were resolved through 

discussion until consensus was achieved, thereby enhancing the credibility and robustness of the 

analysis. 

  

Figure 2. Bibliometric analysis and journal screening process using VOSviewer. 
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The final stage of this study focuses on data coding, synthesis, and conclusion drawing to ensure a 

comprehensive and structured analysis of the selected literature. At this stage, each article was 

systematically examined to extract relevant information aligned with the research objectives, followed 

by categorization based on key themes such as research focus, AI/ML technologies applied, educational 

domains, major contributions, challenges, and recommendations. A thematic synthesis approach was 

then employed to identify patterns, emerging trends, and research gaps, enabling the development of 

an integrated and coherent understanding of the role of AI and ML in educational transformation. The 

outcome of this process is a refined set of high-quality articles that form the basis for the discussion and 

results sections. As illustrated in the figure below, this overall procedure adheres to the structured stages 

of the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) within the 

Systematic Literature Review framework. 

 

 
Figure 4. PRISMA flow diagram for screening and selecting relevant studies. 

 

In this study, the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) 

framework was employed as a systematic guideline to ensure a transparent, structured, and reproducible 

literature review process. The PRISMA approach comprises four main stages: identification, screening, 

eligibility, and inclusion. In the identification stage, a comprehensive literature search was conducted 

using relevant keywords such as “Artificial Intelligence in Education,” “Machine Learning in Learning,” 

and “Future of Education.” The search was performed across several reputable academic databases, 

including Scopus, IEEE Xplore, ScienceDirect, and Google Scholar, resulting in an initial pool of 230 

articles. In the screening stage, duplicate records were removed, and the remaining articles were 

evaluated based on their titles and abstracts to ensure alignment with the research topic, yielding 130 

articles for further assessment.  

The eligibility stage involved a full-text review of these articles to determine their relevance based 

on predefined inclusion criteria, such as alignment with educational contexts, peer-reviewed status, and 

publication timeframe. Articles that were overly technical without educational implications, lacked full-

text availability, or fell outside the research scope were excluded, resulting in 54 eligible studies. In the 

inclusion stage, the selected articles were incorporated into the final analysis and thematic synthesis, 
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forming the foundation for examining the role of AI and ML in educational transformation. By 

adopting the PRISMA framework, this study ensures methodological rigor, transparency, and reliability, 

thereby strengthening the validity of the findings and enabling the identification of key trends and 

emerging insights in technology-enhanced education. 

Table 1. Summary of the PRISMA-Based Systematic Literature Review Process 

NO Stage Search Activity Output 

1 
Identification 

Searching for articles using predefined 

keywords across selected databases 
3,075 initial articles identified 

2 
Screening 

Removing duplicates and screening titles and 

abstracts for relevance 
415 articles screened 

3 
Eligibility 

Full-text review and application of inclusion 

and exclusion criteria 
147 articles eligible for analysis 

4 
Included Data analysis and thematic synthesis 

115 articles included in the final 

review 

 

 

3. RESULTS AND DISCUSSION 

The findings of this systematic review indicate that the implementation of Artificial Intelligence 

(AI) and Machine Learning (ML) has significantly driven the transformation of education across several 

key dimensions, with substantial potential for further expansion in the future. The reviewed studies 

demonstrate consistent trends in the utilization of intelligent technologies to support personalized 

learning, data-driven decision-making, and overall efficiency in educational processes. In particular, ML 

techniques are widely employed to predict student performance, identify learning patterns, and detect 

students at risk of academic difficulties. Several studies report high predictive accuracy, enabling 

educational institutions to implement timely and targeted interventions. Advanced models, such as 

random forests and neural networks, are frequently used to process historical and real-time behavioral 

data, thereby enhancing the effectiveness of predictive analytics in education. 

From a pedagogical perspective, the role of teachers is undergoing a notable transformation. Rather 

than replacing educators, AI functions as a complementary tool that supports instructional decision-

making, learning analytics, and rapid feedback delivery. This shift requires educators to develop new 

competencies, particularly in data literacy and technological proficiency. Furthermore, assessment 

practices are evolving from conventional methods toward data-driven and algorithm-based evaluation 

systems, enabling more continuous, adaptive, and personalized forms of assessment. Despite these 

advancements, the literature also highlights several critical challenges associated with the adoption of 

AI and ML in education. Key concerns include student data privacy, algorithmic transparency, potential 

system biases, and disparities in access to technological infrastructure across different regions and 

institutions. These challenges underscore the urgent need for robust ethical frameworks and regulatory 

policies to ensure the responsible and equitable implementation of AI in educational contexts. Looking 

ahead, the future of education is expected to be increasingly shaped by the advancement of AI and ML 

technologies. Several studies suggest that future learning environments will incorporate co-teaching 

models involving both human educators and intelligent agents, real-time monitoring of students’ 

emotional and motivational states, and dynamic analysis of learning portfolios. Moreover, AI is 

anticipated to play a pivotal role in enabling lifelong learning and fostering more flexible, adaptive, and 

learner-centered education systems. 
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4. CONCLUSION 

Based on the findings of this Systematic Literature Review (SLR), it can be concluded that the 

integration of Artificial Intelligence (AI) and Machine Learning (ML) has made a substantial 

contribution to the transformation of education, both in the present context and in shaping future 

learning paradigms. These technologies play a critical role in enabling personalized learning by 

supporting adaptive systems that tailor content, pace, and instructional strategies to individual student 

needs. In addition, AI and ML facilitate the prediction and analysis of student performance, allowing 

educational institutions to implement timely, data-driven interventions that enhance learning outcomes. 

Furthermore, the adoption of intelligent technologies improves the efficiency of evaluation and 

assessment processes through automation and learning analytics, while also transforming the role of 

educators from traditional knowledge transmitters into facilitators of technology-enhanced, data-

informed learning environments. This transformation supports the development of flexible and 

continuous learning ecosystems, particularly within the context of post-pandemic digital education. 

However, despite these benefits, the implementation of AI and ML in education also presents 

significant challenges, including concerns related to data privacy, potential algorithmic bias, and digital 

inequality. These issues highlight the necessity for inclusive, ethical, and well-regulated policy 

frameworks to ensure the responsible and equitable deployment of intelligent technologies in 

educational settings. 
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