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 Abstract: This systematic literature review explores the integration of 

Artificial Intelligence (AI) in educational settings, focusing on its current 

practices and impacts. Through a qualitative approach, this study 

synthesizes findings from Scopus, DOAJ, and Google Scholar databases 

spanning the years 2013 to 2024. The review identifies that AI holds 

significant promise in enhancing learning outcomes and efficiency through 

the implementation of personalized learning systems and adaptive tools. 

However, alongside its benefits, AI adoption in education presents 

challenges related to privacy and ethical considerations, necessitating 

careful implementation strategies. This review underscores the importance 

of developing robust educational policies and providing adequate training 

to educators to maximize the potential benefits of AI while addressing 

concerns effectively. Future research directions include further 

investigating the long-term impacts of AI on educational practices and 

exploring strategies to ensure equitable access and ethical use of AI 

technologies in diverse learning environments. 

Kata Kunci: 

Kecerdasan Buatan,  
Lingkungan 
Pembelajaran,  
Praktik Pendidikan,  
Dampak Integrasi. 

 Abstrak: Studi literatur sistematis ini mengeksplorasi integrasi 
Kecerdasan Buatan (AI) dalam pengaturan pendidikan, dengan fokus 
pada praktik dan dampak saat ini. Melalui pendekatan kualitatif, studi ini 
mensintesis temuan dari basis data Scopus, DOAJ, dan Google Scholar 
yang mencakup periode tahun 2013 hingga 2024. Tinjauan ini 
mengidentifikasi bahwa AI memiliki potensi besar untuk meningkatkan 
hasil belajar dan efisiensi melalui penerapan sistem pembelajaran 
personalisasi dan alat adaptif. Namun demikian, selain manfaatnya, 
adopsi AI dalam pendidikan juga menimbulkan tantangan terkait dengan 
privasi dan pertimbangan etis, yang memerlukan strategi implementasi 
yang hati-hati. Tinjauan ini menegaskan pentingnya pengembangan 
kebijakan pendidikan yang kokoh dan penyediaan pelatihan yang 
memadai bagi pendidik untuk memaksimalkan manfaat potensial AI 
sambil mengatasi permasalahan yang ada dengan efektif. Arah penelitian 
masa depan mencakup penelitian lebih lanjut mengenai dampak jangka 
panjang AI terhadap praktik pendidikan serta eksplorasi strategi untuk 
memastikan akses yang adil dan penggunaan etis teknologi AI dalam 
berbagai lingkungan pembelajaran. 
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A. INTRODUCTION  

Artificial Intelligence (AI) technology has experienced rapid advancements, significantly 

impacting various sectors, including industry and healthcare. In the field of education, the 

application of AI is increasingly crucial for enhancing the quality of teaching and learning 

processes and improving student outcomes (Kholiq Hasan, 2022). AI applications in education 

encompass a range of tools, such as intelligent tutors that provide real-time feedback, predictive 

analytics that help identify individual student needs, and adaptive learning systems that tailor 

instructional materials based on students' abilities and learning speeds. AI's capability to 

process and analyze large volumes of data enables educational institutions to gain deeper 

insights into student performance and the effectiveness of teaching methods, thereby facilitating 

the implementation of more effective and efficient strategies (Muhammad Yahya et al., 2023). 

Research on the application of Artificial Intelligence (AI) in education reveals several 

evolving key trends. One significant trend is the development of AI-based learning tools 

designed to enhance interactivity and effectiveness in the educational process (Handayani et al., 

2023). These tools include virtual tutors, adaptive learning applications, and educational 

platforms that can tailor content to individual student needs and abilities. Additionally, 

educational data analysis has become a critical focus within AI research (Hakim et al., 2024). 

Through comprehensive data analysis, researchers can identify learning patterns, determine 

factors influencing student performance, and develop more effective teaching strategies. By 

leveraging AI algorithms, educational data analysis supports more accurate and evidence-based 

decision-making to improve learning outcomes (Sudirman et al., 2022). 

The application of Artificial Intelligence (AI) in educational environments is anticipated to 

provide a range of significant benefits. One primary advantage is the personalization of learning, 

where AI can tailor instructional materials and teaching methods to meet the individual needs, 

interests, and abilities of each student (Utama et al., 2023). This enables students to learn at 

their own pace, ultimately enhancing their understanding and academic performance. 

Additionally, AI has the potential to improve administrative efficiency within educational 

institutions (Afrita, 2023). For instance, AI can be employed to automate administrative tasks 

such as class scheduling, grading assignments, and analyzing student performance data 

(Muhammad Yahya et al., 2023). This not only alleviates the administrative burden on educators 

but also allows them to concentrate more on developing and implementing effective teaching 

strategies. 

The integration of Artificial Intelligence (AI) in education entails a wide range of technical, 

ethical, and social challenges that require careful consideration. From a technical perspective, 

challenges include ensuring the transparency and accountability of AI algorithms (Slimi & 

Carballido, 2023), as well as addressing data privacy and security concerns (Chima Abimbola 

Eden et al., 2024). Ethically, there are significant worries about potential biases within AI 

algorithms, particularly in processes such as admissions and grading, which could negatively 

impact students (Slimi & Carballido, 2023). Moreover, ethical issues related to big data in 

education, the alienation caused by algorithmic recommendations, and the exacerbation of 

educational inequities through the "digital divide" need to be addressed (Ma & Jiang, 2023). 

Socially, the potential replacement of human educators by AI systems and the impact on 

students' critical thinking skills and ethical decision-making due to transformative technology 

highlight the necessity for the development of policies and guidelines to ensure the beneficial 

use of AI in educational settings (Saylam et al., 2023). By proactively tackling these challenges, 
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stakeholders can leverage the transformative potential of AI in education while maintaining 

ethical standards and fostering equitable learning environments. 

Several educational institutions have effectively incorporated artificial intelligence (AI) into 

their systems. For example, the Monsif National School (M.N.S) is using AI to enhance 

organizational effectiveness while preserving human capital, emphasizing a socio-economic 

management approach to drive transformation (Michael & Kuran, 2022). In India, the Central 

Board of Secondary Education has introduced AI into school curricula, in alignment with the 

National Education Policy (2020), to better prepare students for an AI-driven future (Karan & 

Angadi, 2023). Moreover, universities in Pakistan have integrated AI into Learning Management 

Systems (LMS), employing Natural Language Processing and Reasoning to improve student 

learning experiences and provide logical solutions (Muhammad Ali et al., 2023). Additionally, 

colleges and universities are investigating AI-powered teaching systems to boost educational 

quality, practical instruction, and student innovation capabilities, demonstrating positive 

outcomes in instructional design and student performance (Zhang, 2022). These examples 

collectively illustrate the successful application of AI in educational contexts, leading to 

enhanced learning experiences and improved outcomes. 

Various strategies have been employed to integrate artificial intelligence (AI) into 

educational environments such as schools and universities, yielding promising outcomes. These 

strategies include the implementation of AI-driven systems for dress code verification, which 

enhances monitoring and enforcement Vaduganathan et al. (2024), the application of AI 

algorithms to assess and refine college education systems, thereby improving teaching quality 

and practical skills Hooda et al. (2022), and the development of AI-based school assistants to 

support teacher supervision, ensuring student safety and effective behavior management 

(Lopez-Carreno et al., 2022). Furthermore, the use of AI technology in deep learning has 

transformed teaching and learning processes, resulting in better knowledge retention, skill 

acquisition, and emotional engagement among students (Liu et al., 2022). By utilizing AI tools 

like Watson and Knewton, educational institutions can optimize course design, engage students 

in profound learning experiences, and improve both teaching efficiency and personalized 

learning outcomes, ultimately promoting innovation and academic success. 

Despite the successful integration of artificial intelligence (AI) in various educational 

institutions with promising approaches, several gaps remain that need to be identified and 

addressed. Technical challenges such as ensuring algorithmic transparency and data privacy 

protection, along with ethical issues such as potential biases in AI algorithms and the 

exacerbation of educational inequities through the "digital divide," have not been fully resolved. 

Additionally, while many AI applications in educational systems demonstrate positive outcomes 

in enhancing teaching quality and administrative efficiency, there is still a lack of in-depth 

research on how AI can effectively bolster critical thinking skills and ethical decision-making 

among students. Furthermore, there is insufficient understanding of how different AI systems 

can complement each other and contribute to overall improvements in educational outcomes. 

This study aims to provide a comprehensive review of current practices and impacts of AI 

integration in learning environments, systematically identifying and exploring these gaps to 

offer more effective and targeted recommendations for the development and implementation of 

AI in education. 
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B. METHOD 

This study employs a qualitative approach using the Systematic Literature Review method 

to provide a comprehensive overview of current practices and impacts of integrating artificial 

intelligence (AI) in learning environments. The primary objective of the research is to identify 

and explore existing gaps in the literature and to offer effective and targeted recommendations 

for the development and implementation of AI in education. The literature search is conducted 

across three main databases: Scopus, DOAJ, and Google Scholar, covering the period from 2013 

to 2024. Keywords used in the search include Artificial Intelligence (AI), Learning Environments, 

Educational Practices, and Integration Impacts. 

The article selection process involves removing duplicates, screening titles and abstracts, 

and reading full texts to ensure relevance. Inclusion criteria comprise publications from the past 

10 years, studies addressing the application and impact of AI in education, research with clear 

and reliable methodologies, and articles available in full-text format. Exclusion criteria include 

non-academic sources such as blogs and popular news, studies not directly related to AI in 

education, research with inadequate or unclear methodologies, and articles available only in 

abstract form without full-text access. Data extracted from the selected articles include author 

details, publication year, research methodology, key findings, and conclusions. 

 

C. RESULT AND DISCUSSION 

From our research findings, we have identified several highly relevant studies that 
significantly contribute to the focus and objectives of this study. The information obtained from 
these studies has substantially expanded our understanding of the topic under investigation. The 
findings from these studies have been compiled and summarized in Table 1. 

 
Table 1. Research Findings and Insights Based on Specific Eligibility Criteria 

No Focus Author Research Variables 
 

1 Current AI Practices 
in Learning 
Environments and 
Recent Developments 

Holmes & Tuomi (2022), 
Flogie & Krabonja (2023), 
Chisom et al. (2024), Monti & 
Raffone (2019), Younes 
(2021), Nalli et al. (2022), 
UNESCO (2019), Abdelmagid 
et al. (2024) 

Impact of AI on education, 
Project-Based Learning (PBL), 
adaptive e-learning, 
collaborative learning, student 
engagement 

2  
The Impact of AI 
Integration on 
Educational 
Outcomes and 
Efficiency 
  

Owan et al. (2023), Harry 
(2023), Afrita (2023), Slimi 
(2023), Abebe et al. (2019), 
Lampou (2023), Alam 
(2022), Xia et al. (2022)
  

Personalized feedback, adaptive 
teaching strategies, assessment 
efficiency, student behavior 
prediction, future skills 

3 Existing Gaps and 
Challenges in AI 
Integration in 
Education, and How 
to Overcome Them
  

Mahmudi et al. (2023), Eden 
et al. (2024), Mafara & 
Abdullahi (2024), Rizvi 
(2023), Bakhov et al. (2024), 
Ayeni et al. (2024), Göçer et 
al. (2014), Wu et al. (2023)
  

Privacy issues, equitable access 
to technology, AI training and 
awareness, digital divide, AI 
ethics, hybrid approaches 
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Table 1 presents a comprehensive overview of research findings and insights based on 
specific eligibility criteria. It categorizes the information into three primary focus areas. The first 
category, "Current AI Practices in Learning Environments and Recent Developments," draws on 
studies by Holmes & Tuomi (2022), Flogie & Krabonja (2023), and others to explore how AI 
impacts educational practices, such as Project-Based Learning (PBL), adaptive e-learning, and 
collaborative learning. This section highlights the role of AI in enhancing student engagement 
and its transformative potential in modern educational settings. 
The second category, "The Impact of AI Integration on Educational Outcomes and Efficiency," 
includes research by Owan et al. (2023), Harry (2023), and others, which investigates how AI 
contributes to educational outcomes and operational efficiency. Key variables discussed include 
personalized feedback, adaptive teaching strategies, assessment efficiency, and the prediction of 
student behavior, as well as the development of future skills crucial for students. 

The third category, "Existing Gaps and Challenges in AI Integration in Education, and How to 
Overcome Them," synthesizes findings from Mahmudi et al. (2023), Eden et al. (2024), and 
others, addressing challenges such as privacy concerns, equitable access to technology, and the 
need for AI training. It also discusses the digital divide, AI ethics, and suggests hybrid 
approaches to effectively address these issues. This comprehensive analysis provides valuable 
insights into the current state of AI integration in education, its impacts, effectiveness, and the 
challenges that must be overcome for successful implementation. 

 
1. Current AI Practices In Learning Environments And Their Recent Developments 

Recent developments in Artificial Intelligence (AI) have sparked high expectations for its 

impact on education and learning environments (Holmes & Tuomi, 2022). The integration of AI 

in schools is a growing challenge, with projects like "Innovative Learning Environments 

Supported by Digital Technologies" aiming to transform teaching through AI support (Flogie & 

Krabonja, 2023). In Africa, AI is seen as a transformative tool in reshaping education, addressing 

challenges, enhancing learning outcomes, and bridging existing gaps through personalized 

learning and technology integration (Chisom et al., 2024). Additionally, large language models 

(LLMs) have shown potential in fostering creativity in project-based learning settings, with 

studies indicating their ability to enhance every stage of PBL while also highlighting ambivalent 

perspectives on their usage (Monti & Raffone, 2019). These diverse applications of AI in 

education underscore its evolving role in shaping modern learning environments. 

Recent studies examine the role of AI in educational settings to improve learning outcomes. 

AI-driven adaptive e-learning systems have been effective in enhancing students' digital content 

design skills (Younes, 2021). AI algorithms can facilitate the creation of diverse student groups 

for collaborative tasks, thereby improving both knowledge acquisition and soft skills 

development (Nalli et al., 2022). Deep learning techniques have been employed to offer 

personalized learning experiences, with one study reporting a 98% success rate in developing 

an AI learning partner for students (UNESCO, 2019). Additionally, the integration of digital 

platforms like edX with AI applications has significantly enhanced student engagement 

compared to traditional platforms (Abdelmagid et al., 2024). These findings underscore the 

potential of AI to support personalized learning, promote collaborative activities, and boost 

student engagement in online educational environments, indicating a promising future for AI-

enabled learning systems. 

The current practices of AI in learning environments involve its application across various 

educational processes and settings. AI is being utilized to personalize learning experiences, 

create adaptive e-learning systems, and enhance collaborative tasks. The use of AI in education 

aims to improve teaching methods, student engagement, and overall learning outcomes. In 
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different regions, such as Africa, AI is seen as a means to overcome educational challenges and 

inequities. Projects and studies are focusing on how AI can support teachers, optimize 

administrative tasks, and facilitate project-based learning by leveraging the capabilities of large 

language models. AI’s integration into education has shown promising results in multiple areas. 

Adaptive e-learning systems that use AI have proven effective in developing digital skills among 

students, suggesting that AI can cater to individual learning needs. The use of AI algorithms to 

form diverse student groups for collaborative work has demonstrated improvements in both 

knowledge and skill development, highlighting AI’s potential to enhance cooperative learning 

environments. The success of AI in providing personalized learning experiences, with notable 

success rates in some studies, indicates that AI can significantly impact student learning 

outcomes. Moreover, the increased student engagement through AI-integrated platforms like 

edX compared to traditional methods suggests that AI can make learning more interactive and 

engaging. 

 

2. The Impact Of AI Integration On Educational Outcomes And Efficiency 
The integration of Artificial Intelligence (AI) into education significantly enhances 

educational outcomes and efficiency. AI tools, such as large language models, intelligent tutoring 

systems, and automated grading, enrich the learning experience by delivering personalized 

feedback, tailoring teaching strategies to individual needs, and increasing the accuracy and 

efficiency of assessments (Owan et al., 2023) (Harry, 2023). AI streamlines the education system 

by expediting learning processes, providing personalized recommendations, predicting student 

behavior, and improving data management, ultimately resulting in better student outcomes and 

increased efficiency in education delivery (Afrita, 2023). Additionally, AI in higher education 

equips graduates with essential skills for future careers, highlighting the necessity for 

institutions to incorporate AI extensively into their curricula to prepare students for the 

evolving demands of the workforce (Slimi, 2023). By harnessing AI technologies, educators can 

transform education, enhance learning outcomes, and prepare students with the requisite skills 

for success in the 21st century. 

The integration of Artificial Intelligence (AI) in education holds substantial potential to 

revolutionize teaching and learning processes. AI can deliver personalized learning experiences, 

boost student engagement, and enhance educational outcomes (Abebe et al., 2019) . It simplifies 

administrative tasks, freeing educators to focus more on instructional enhancements (Lampou, 

2023). AI tools, including adaptive learning platforms, intelligent tutoring systems, and 

automated grading tools, have demonstrated effectiveness in optimizing assessment processes 

and improving comprehension (Alam, 2022). Furthermore, AI can support students with special 

needs and language barriers, fostering inclusivity (Xia et al., 2022). Nevertheless, there are 

challenges, such as privacy and security concerns (Tambuskar, 2022). Responsible 

implementation is vital, ensuring AI complements rather than replaces human educators (Drigas 

et al., 2020). Adequate training and awareness are necessary to maximize benefits and mitigate 

risks. In summary, AI integration in education offers transformative possibilities, necessitating 

thoughtful and balanced implementation. 

The integration of AI into education has had a profound impact on the learning process and 

educational outcomes. By providing personalized feedback and tailored teaching strategies, AI 

has made learning more individualized and effective. The use of intelligent tutoring systems and 

automated grading tools has increased the efficiency and accuracy of assessments, allowing for 

more precise measurement of student performance. Additionally, AI has simplified 
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administrative tasks, giving educators more time to focus on improving their instructional 

methods. The technology also supports inclusivity by helping students with special needs and 

language barriers. However, the integration of AI in education also comes with challenges, 

including privacy and security concerns that need to be addressed. The implementation of AI in 

education has yielded significant benefits, such as enhanced personalized learning and increased 

efficiency in administrative tasks. The ability of AI to deliver tailored learning experiences and 

accurate assessments has improved overall educational outcomes. Moreover, the technology's 

potential to support inclusivity by assisting students with special needs and language barriers is 

a notable advantage. However, the challenges associated with AI integration, particularly 

regarding privacy and security, cannot be overlooked. Ensuring that AI complements rather than 

replaces human educators is crucial, and proper training and awareness are necessary to 

maximize the benefits of AI while mitigating its risks. 

 
3. Existing Gaps And Challenges In AI Integration In Education, And How To Overcome 

Them 
The integration of Artificial Intelligence (AI) in education encounters several challenges and 

gaps that must be addressed for effective implementation. Key issues include privacy, ethical 

concerns, and equitable access to technology (Mahmudi et al., 2023), as well as the need for 

comprehensive training and awareness for both educators and students (Eden et al., 2024). AI's 

role in bridging the digital divide and addressing existing educational inequalities presents 

significant difficulties (Mafara & Abdullahi, 2024). Ethical considerations surrounding AI in 

education, particularly its impact on student outcomes and teacher development, are also 

critical (Rizvi, 2023). To surmount these challenges, it is essential to prioritize teacher training, 

develop appropriate educational policies, foster collaboration among stakeholders, and ensure 

equitable access to technology. Additionally, careful consideration of ethical implications and the 

seamless integration of AI into current educational systems are imperative for its successful 

adoption in education. 

Recent studies underscore both the potential and challenges associated with integrating AI 

in education. AI-assisted translation tools have demonstrated significant improvements in 

student motivation, reflective practices, and academic performance in language education 

(Bakhov et al., 2024). Additionally, deep learning methods provide personalized learning by 

offering continuous assistance to students (Ayeni et al., 2024). Teacher-led AI literacy curricula 

in K-12 classrooms have proven effective in enhancing students' comprehension of AI concepts 

and fostering positive attitudes toward AI's future career impact (Göçer et al., 2014). Despite 

these advancements, the integration of AI in teacher training faces challenges, with evidence 

suggesting that a hybrid approach combining AI-based and traditional learning methods is 

currently most effective (Wu et al., 2023). These findings highlight the necessity for ongoing 

research and adaptive strategies to fully harness the benefits of AI in education while addressing 

the present gaps and challenges. 

Recent studies highlight that while AI-assisted tools, such as translation aids, show 

significant improvements in student motivation, reflective practices, and academic performance 

in language education, challenges related to privacy, ethics, and technology access must be 

earnestly tackled. Developing appropriate educational policies and providing comprehensive 

teacher training are crucial to optimizing the integration of AI within current educational 

frameworks. Current research underscores both the potential benefits of AI in delivering 

personalized learning and continuous student support, and the persistent challenges in its 
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ethical and equitable implementation. Evidence suggests that a hybrid approach combining AI-

based methods with traditional teaching remains the most effective strategy. This underscores 

the need for ongoing research efforts and adaptive strategies to maximize the benefits of AI in 

education while addressing existing gaps and challenges. 

 

 
Figure 1. Framework of Thought Variables contained in this study 

 

The evolution of research variables in AI integration in education, as illustrated in Figure 1, 

demonstrates a clear progression in the sophistication of AI applications over time. Initial 

studies from 2013-2014 focused on the fundamental aspects of AI Integration, Personalized 

Learning, and the early deployment of AI Tools. By 2015-2016, research had advanced to 

explore Adaptive Learning Systems, AI-Driven Assessment, and Collaborative Learning, 

highlighting a shift towards using AI to enhance educational processes and group dynamics. The 

subsequent period of 2017-2018 introduced Deep Learning, Large Language Models (LLMs), and 

AI Literacy in K-12, reflecting a deeper engagement with advanced AI technologies and their 

educational implications. 

From 2019-2020 onwards, research began to emphasize the application of AI in specific 

educational contexts such as Project-Based Learning (PBL) and AI-Assisted Translation, 

alongside its integration into Digital Platforms. The focus during 2021-2022 expanded to include 

Enhanced Student Engagement, AI for Special Needs Education, and emerging Ethical and 

Privacy Concerns. The most recent developments from 2023-2024 reflect a continued emphasis 

on optimizing AI's role, including the advancement of AI-Driven E-Learning Systems, AI in 

Teacher Training, and addressing AI and Equity in Education. This trajectory underscores a 

transition from foundational AI applications to more advanced and nuanced uses, addressing 

both the benefits and challenges associated with AI in education. 
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D. CONCLUSION AND SUGGESTIONS 

The integration of Artificial Intelligence (AI) in education demonstrates substantial potential 

to improve learning outcomes and efficiency through personalized learning systems and 

adaptive tools. While AI has shown effectiveness in enhancing student engagement and 

academic performance, challenges such as privacy concerns and ethical considerations 

underscore the need for cautious implementation. These issues must be carefully managed to 

ensure that AI complements and supports human educators rather than replacing them. 

Moreover, addressing these challenges is pivotal in maximizing the benefits of AI in education 

and fostering equitable access to advanced educational technologies. 

Moving forward, urgent research is needed to explore the optimal integration of AI in 

educational settings while addressing privacy, ethical, and accessibility concerns. Research 

should focus on developing robust educational policies that govern AI usage, ensuring 

transparency and accountability in AI-driven educational tools. Furthermore, investigating 

effective training methodologies for educators to leverage AI effectively in classrooms is crucial. 

Studies should also examine the long-term impacts of AI on student learning outcomes and the 

role of AI in promoting inclusive education. By addressing these research gaps, educational 

stakeholders can better harness the transformative potential of AI while mitigating risks and 

ensuring equitable educational opportunities for all students. 
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