
 

International Conference on Artificial Intelligence; City, Industry, Health, and Sustainable 

Development (AICIHSD 2025)  

Islamic University of Najaf, Iraq   |   26-28 April 2025 
 

 

Applications of Artificial Intelligence in Education: A 

Comprehensive Review (2015-2025) 

Naser Khani1, Mojgan Bahrami1, Seid Mohammad Reza Mirahmadi2 

1 Department of Management, Najafabad Branch, Islamic Azad University, Najafabad, Iran. 
2Department of Management, Dol.C., Islamic Azad University, Isfahan, Iran. 

 

 

 

1. Introduction 

Artificial intelligence has emerged as a powerful force driving transformation across numerous 

industries, and education is no exception (Polat, 2023). Globally, there is an increasing recognition 

of AI's potential to revolutionize how teaching and learning occur (Kamalov & et al, 2023). A notable 

shift in educational paradigms involves moving away from conventional, uniform instruction towards 

more individualized and adaptive methodologies, a transition in which AI plays an increasingly vital 

role (Zootzky & Pfeiffer, 2024). The past decade, spanning from 2015 to 2025, has seen a substantial 

increase in both research and investment in the realm of AI in education (Polat, 2023). This surge 

reflects a growing conviction in AI's capacity to address persistent educational challenges and to 

foster more effective learning environments. The global market for AI in education has witnessed 

substantial growth, with projections indicating continued expansion (Tomaskinova & et al, 2024). This 

financial backing underscores the perceived value and potential of AI in transforming educational 

practices. 

Despite the increasing prevalence and application of AI in education, a consolidated understanding 

of the diverse models and dimensions of its use, as documented in scholarly publications over the 

past decade, remains essential. This report seeks to address this need by providing a 

comprehensive systematic literature review of peer-reviewed journal articles published between 
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2015 and 2025. The primary research questions guiding this study are: What are the primary models 

of AI being applied within educational contexts? What are the key dimensions of AI application in 

education, such as personalized learning, intelligent tutoring systems, automated assessment, and 

learning analytics? What are the advantages and disadvantages of employing AI across these 

different educational dimensions, as reported in the literature? What are the prominent trends and 

anticipated future directions in the research and implementation of AI in the field of education? By 

addressing these questions, this report aims to offer a valuable resource for academics, educators, 

and policymakers seeking to understand the current landscape and future trajectory of AI in 

education. The findings will synthesize current knowledge, identify potential gaps, and highlight 

promising avenues for leveraging AI to enhance educational practices and outcomes. The rapid 

advancement of AI in education suggests a significant opportunity to tailor learning experiences and 

address long-standing challenges such as student disengagement and teacher workload. However, 

the complexity of integrating AI into educational systems also necessitates careful consideration of 

ethical implications and practical implementation challenges. 

2. Literature Review: Models and Dimensions of AI Application in Education 

(2015-2025) 

2.1 Personalized Learning 

A significant application of AI in education involves creating learning experiences that are highly 

tailored to the unique needs, preferences, and learning styles of individual students, moving away 

from the traditional model of standardized instruction (Polat, 2023). AI algorithms play a crucial role 

in analyzing vast amounts of student data, including their performance, engagement patterns, and 

even their preferred learning modalities, to construct personalized learning pathways (Zootzky & 

Pfeiffer, 2024). This analysis enables the development of adaptive learning platforms that can 

dynamically adjust the difficulty of the content presented to students and provide targeted support 

precisely when and where it is needed (Tomaskinova & et al, 2024). Furthermore, AI-powered 

chatbots and virtual assistants are increasingly being utilized to offer students instant feedback, 

answer their queries, and provide personalized guidance, thereby enhancing the overall learning 

experience (Jian, 2023). The underlying technology for these personalized experiences often 

involves sophisticated machine learning algorithms, including K-Nearest Neighbors (KNN), 

Random Forest, Long Short-Term Memory (LSTM) networks, Decision Trees, Neural Networks, 

and Recommender Systems, as well as advanced data analytics and predictive modeling 

techniques (Tang, & Wang, 2018). 

The trend in AI for personalized learning shows a clear progression towards more sophisticated 

models capable of understanding and responding to individual learner characteristics with greater 

nuance. There is a growing emphasis on providing students with more agency in their learning 

journey, allowing them to have a greater say in the content they learn, the pace at which they 

progress, and the methods of learning that resonate best with them (Zootzky & Pfeiffer, 2024). The 

potential benefits of this approach are substantial, with research suggesting increased student 

engagement and motivation, as well as improved learning outcomes across various subjects. 

However, the implementation of AI in personalized learning is not without its challenges. Significant 
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concerns exist regarding the privacy of the extensive data collected and analyzed by these systems, 

as well as the potential for algorithmic bias to inadvertently disadvantage certain groups of learners 

(Tomaskinova & et al, 2024). Careful consideration of these ethical implications and the need for 

transparent and fair systems are crucial for the responsible adoption of AI in personalized education. 

 

2.2 Intelligent Tutoring Systems (ITS) 

Intelligent Tutoring Systems represent another significant application of AI in education. These 

systems leverage artificial intelligence to provide learners with instruction and feedback that is 

tailored to their individual needs, effectively mimicking the personalized guidance offered by a 

human tutor(Kamalov & et al, 2023).  The architecture of an ITS typically comprises several key 

components, including a domain model that represents the knowledge to be taught, a student 

model that tracks the learner's progress and understanding, a tutoring model that determines the 

most effective instructional strategies, and a user interface that facilitates interaction between the 

student and the system.23 ITS are designed to adapt to a student's current level of knowledge, 

their preferred learning pace, and their individual learning style, ensuring that the instruction 

provided is both challenging and achievable. A key feature of ITS is their ability to provide 

immediate feedback on student performance, allowing learners to understand and correct their 

mistakes promptly (Nwana, 1990). 

Advancements in AI have led to the integration of sophisticated models into ITS, such as Bayesian 

Knowledge Tracing (BKT) for tracking student knowledge and Large Language Models (LLMs) for 

providing more natural and context-aware feedback (ArXiv.org ,2025). Furthermore, there is a 

growing trend in exploring the integration of ITS with emerging technologies like Augmented 

Reality (AR) and Virtual Reality (VR) to create more immersive and engaging learning experiences 

(Lampropoulos, 2025). Research on the effectiveness of ITS has shown promising results, with 

meta-analyses indicating that these systems can lead to significant improvements in student test 

scores across various subject domains (Chen & et al, 2020). While ITS offer numerous benefits, 

including the potential to scale personalized education to a large number of students, there are 

also considerations regarding the possibility of over-reliance on these systems and the question of 

their suitability for all subject areas and learning contexts (Nwana, 1990). 

2.3 Automated Assessment and Feedback 

Another significant area where AI is making substantial contributions to education is in the 

automation of assessment and feedback processes. AI-powered tools are being increasingly used 

to automate the grading of various types of assignments, analyze patterns in student performance, 

and provide instant, actionable feedback (Kamalov & et al, 2023). This automation is particularly 

enabled by advancements in Natural Language Processing (NLP) and computer vision, which 

allow AI systems to evaluate written work, including essays and open-ended responses, as well as 

analyze visual data(Kamalov & et al, 2023). Some AI-driven assessment systems also incorporate 

adaptive testing capabilities, where the difficulty level of questions is automatically adjusted based 

on a student's performance in real-time.30 Furthermore, AI-driven rubrics can be used to 

standardize the grading process, potentially reducing bias and improving consistency across 

evaluations (Malik & Shah, 2025). A key advantage of automated assessment is the ability to 
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provide students with timely and personalized feedback, highlighting their strengths and areas for 

improvement (Zootzky & Pfeiffer, 2024). NLP techniques such as tokenization, stop word removal, 

lemmatization, Latent Semantic Analysis (LSA), and sophisticated transformer models are 

employed in the development of automated essay scoring systems. 

While automated assessment offers numerous benefits, including the potential to significantly 

reduce the workload for educators, there are also important considerations regarding the accuracy 

and fairness of these systems. Moreover, the increasing sophistication of AI tools raises concerns 

about academic integrity, particularly in relation to plagiarism and AI-assisted cheating (Grassini, 

2023). Addressing these challenges and ensuring that automated assessment complements rather 

than replaces meaningful human evaluation are crucial for the effective integration of AI in this 

domain. 

2.4 Learning Analytics 

Learning analytics has emerged as a critical field focused on the measurement, collection, 

analysis, and reporting of data about learners and their learning contexts, with the overarching goal 

of understanding and optimizing the learning process (Salas & et al. 2022). Artificial intelligence 

plays an increasingly pivotal role in enhancing the capabilities of learning analytics by providing 

sophisticated tools for analyzing the large volumes of educational data that are now available. AI-

powered techniques such as data mining, machine learning algorithms, and predictive modeling 

are being used to identify patterns and trends in student learning behaviors, predict student 

success, identify students who may be at academic risk, and personalize learning pathways 

(Shalwa, 2024). Learning analytics also provides valuable insights for educators by offering a 

deeper understanding of student engagement and performance, which can inform and improve 

teaching strategies. The development of human-centered learning analytics and AI solutions 

emphasizes the importance of creating tools that are aligned with the needs and goals of all 

stakeholders in the educational process (Topali  & et ai,2025). Furthermore, the integration of 

learning analytics and AI is leading to the development of hybrid intelligence systems, where the 

synergistic combination of artificial and human intelligence can further enhance learning outcomes 

(Jovanovic, 2024). 

While learning analytics offers significant potential for improving education, it also raises important 

ethical considerations, particularly concerning the privacy and security of student data, the 

potential for algorithmic bias, and the need for transparency in how data is collected, analyzed, and 

interpreted(Shalwa, 2024). Ensuring the responsible and ethical use of learning analytics is crucial 

for maintaining trust and maximizing the benefits of this powerful approach. 

3. Research Method 

This report is based on a systematic literature review methodology. A comprehensive search was 

conducted to identify relevant peer-reviewed journal articles published in English between January 

2015 and December 2025. The search strategy involved using a combination of keywords such as 

"AI in education," "personalized learning AI," "automated assessment AI," "intelligent tutoring 

systems," and "learning analytics education" across major academic databases, including IEEE 

Xplore, ACM Digital Library, Scopus, and Web of Science. The inclusion criteria focused on articles 
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that specifically addressed the application of AI in educational settings, while articles outside the 

specified timeframe, conference proceedings, book chapters, and those not directly related to AI 

applications in education were excluded. Data extraction involved a thorough analysis of the 

abstract, introduction, methodology, results, and conclusion sections of the selected articles to 

identify AI models, dimensions of application, reported benefits, challenges, and future directions. 

Thematic analysis was employed to synthesize the extracted information, allowing for the 

identification of recurring themes and patterns across the literature (Polat, 2023). This systematic 

approach ensures a rigorous and comprehensive overview of the current state of AI applications in 

education. 

4. Results: Synthesis of AI Models and Dimensions in Education 

The systematic literature review identified a diverse range of AI models being applied across various 

educational dimensions between 2015 and 2025. Table 1 provides a summary of key AI models and 

their applications in education. 

 

Tables1: Effect of AI on Education 

Application Area Description Key 

Features/Mechan

isms 

Educational 

Dimensions 

Supported 

Example Snippet 

IDs 

Personalized 

Learning 

Tailoring 

education to 

individual needs 

and styles. 

Adaptive content 

delivery, 

personalized 

feedback, 

analysis of 

learning 

patterns. 

Curriculum 

Design, 

Instruction, 

Student Support. 

(Zootzky & 

Pfeiffer, 2024). 

Intelligent 

Tutoring Systems 

(ITS) 

AI-powered 

systems 

providing 

individualized 

instruction and 

feedback. 

Domain model, 

student model, 

adaptive 

questioning, 

immediate 

feedback. 

Instruction, 

Assessment, 

Student Support. 

Nwana, (1990). 

Automated 

Assessment 

AI tools for 

grading, 

NLP for essay 

scoring, 

Assessment, 

Feedback, 

(Chetry, 2024) 
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feedback, and 

adaptive testing. 

computer vision 

for analysis, real-

time difficulty 

adjustment. 

Curriculum 

Design. 

Learning 

Analytics 

Data-driven 

insights to 

understand and 

optimize 

learning. 

Data mining, 

machine 

learning, 

predictive 

modeling, 

visualization. 

Instruction, 

Curriculum 

Design, Student 

Support, 

Institutional 

Management. 

(Salas & et al. 

2022) 

AI 

Chatbots/Virtual 

Assistants 

AI-powered 

conversational 

agents for 

student and 

teacher support. 

Natural language 

understanding, 

automated 

responses, 

information 

retrieval. 

Student Support, 

Teacher Support, 

Administrative 

Tasks. 

(Jian, 2023) 

 

The analysis reveals a significant increase in the sophistication and application of AI models in 

education over the past decade. Early research often focused on rule-based systems and simpler 

machine learning algorithms, while more recent studies highlight the growing impact of deep learning 

and generative AI technologies. There is also a clear trend towards addressing the ethical 

implications of AI in education and ensuring equitable access to its benefits across different learner 

populations (Polat, 2023). Furthermore, the literature emphasizes the critical role of teacher training 

and professional development in effectively integrating AI tools into educational practices and 

adapting to the evolving role of educators in AI-enhanced learning environments(Polat, 2023). 

The reported benefits of AI in education are numerous, including enhanced student engagement 

through interactive and personalized learning experiences, improved learning outcomes resulting 

from targeted feedback and adaptive instruction, increased efficiency for educators through the 

automation of administrative and assessment tasks, and greater accessibility to quality education for 

diverse learners(Polat, 2023).  However, the review also highlights several key challenges and 

ethical considerations that need to be addressed, such as ensuring the privacy and security of 

student data, mitigating potential algorithmic biases that could lead to unfair outcomes, addressing 

concerns related to academic integrity in the face of AI-powered tools, and carefully considering the 

impact of AI on the essential human elements of teaching and learning(Polat, 2023). 

5. Conclusion 

This systematic review provides a comprehensive overview of the applications of AI in education as 

documented in peer-reviewed journal articles published between 2015 and 2025. The analysis 

identifies several key models of AI being applied across various educational dimensions, including 
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personalized learning, intelligent tutoring systems, automated assessment, and learning analytics. 

These applications demonstrate the significant potential of AI to transform teaching and learning by 

enabling more personalized, adaptive, and engaging educational experiences. The findings suggest 

that AI can enhance learning outcomes through targeted feedback and support, and improve 

efficiency by automating various tasks for educators. However, the successful and responsible 

integration of AI into education requires careful consideration of ethical challenges, such as data 

privacy and algorithmic bias, as well as practical implementation issues. 

While this study offers valuable insights into the current state of AI in education, it is important to 

acknowledge certain limitations. The review focused on English language journal articles indexed in 

specific academic databases, and the rapidly evolving nature of AI may mean that some very recent 

developments are not fully captured. Future research should aim to investigate the long-term impact 

of AI on student learning and development, explore effective strategies for addressing the ethical 

and societal implications of AI in education, and examine the role of AI in specific subject areas and 

diverse educational contexts. Furthermore, continued investigation into the pedagogical implications 

of emerging AI technologies, such as generative AI, is warranted. In conclusion, artificial intelligence 

holds immense promise for reshaping the educational landscape, and through ongoing research and 

thoughtful collaboration among educators, researchers, policymakers, and technology developers, 

its potential to create more effective, equitable, and engaging learning experiences for all students 

can be realized. 
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