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Abstract
This systematic review synthesises findings from 
100 studies examining the integration of artificial 
intelligence (AI) within educational contexts. 
Employing a comprehensive analytical framework, 
the review categorises and assesses the objectives, 
applications, and outcomes of AI across diverse 
learning environments. Seven primary domains 
of educational focus were identified: AI literacy, 
personalised and adaptive learning, curriculum 
design, performance assessment, teacher support, 
educational administration, and ethical and 
social considerations. Prominent trends include a 
concentration on K–12 education (65%), an increasing 
adoption of generative AI tools such as ChatGPT 
(40%), a movement from tool-centric approaches 
towards embedding AI within pedagogical practices 
(70%), and a growing number of cross-cultural 
comparative studies (30%). Predictive statistical 
models for 2023–2025 indicate that AI literacy and 
generative AI applications will become increasingly 
prevalent, with 85% of experimental studies reporting 
enhancements in student learning outcomes, 
motivation, and collaborative skills. Despite these 

advances, research gaps remain in early childhood 
education and special education contexts. The review 
highlights future research directions, including 
interdisciplinary AI applications, longitudinal studies 
on the development of higher-order cognitive skills, 
frameworks for AI accountability, AI implementation 
in underrepresented settings, and AI-supported 
teaching practices. Overall, the evidence underscores 
AI’s potential not merely as a technological tool but 
as a catalyst for redefining educational approaches, 
facilitating personalised learning, and strengthening 
educator capabilities. This synthesis provides a 
consolidated reference for educators and researchers 
to optimise the use of AI in instructional and learning 
processes. 

Keywords: Artificial Intelligence in Education, 
Systematic Review, Personalized Learning, AI 
Literacy, Educational Technology Trends.

Introduction
Over the past decade, artificial intelligence 

(AI) has progressed in ways that have profoundly 
influenced how educators design and deliver 
learning experiences. No longer serving merely 
as supplementary tools, these technologies have 
become integral to educational processes, reshaping 
philosophies, structures, and pedagogical practices 
(Ahmad et al., 2023). AI has considerably expanded 
possibilities in personalised learning, adaptive 
curricula, and intelligent assessment, positioning 
its introduction into educational settings as a 
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pivotal concern in contemporary pedagogical 
research (Akgün and Demir, 2018). Given the rapid 
accumulation of studies, systematic reviews are 
essential to uncover the research patterns and trends 
within this domain (Colchester et al., 2017). Such 
reviews enable scholars and policymakers to gain a 
comprehensive overview, identifying research gaps 
and potential directions for further development 
(Alasgarova and Rzayev, 2024). 

Knowledge of prior research focus areas—
whether regarding teacher perspectives, learning 
personalisation, or educational data analytics—serves 
as a foundation for more rigorous and impactful 
studies that can advance educational practice. This 
review provides a systematic analysis of 100 studies 
investigating AI applications in educational settings, 
examining their purposes and categorising them 
according to distinct educational domains (Alshorman, 
2024). The objective is to establish a structured 
knowledge base that delineates current trends, 
strengths, limitations, and potential directions for AI-
assisted educational research, reflecting the literature’s 
demonstrated capacity to enhance learning outcomes 
(Ayanwale et al., 2024). 

Significance of the Study 

The significance of this study is informed by 
several scholarly and practical considerations: 

1.	 Predicting Research Trends Critically: This 
research categorises the extensive body of AI-
focused educational literature according to the 
specific domains studied. Such classification 
offers researchers a panoramic view, enabling 
them to monitor the development of the field and 
the evolution of scientific knowledge (Ayyoub et 
al., 2025). 

2.	 Developing Accrued Knowledge in Education: 
By systematically analysing research objectives, 
this study addresses the fragmentation and 
redundancy of knowledge observed in prior works. 
It contributes to establishing a coherent body of 
knowledge that provides a solid foundation for 
deeper and subsequent investigations. 

3.	 Informing Further Studies: By highlighting 
gaps in coverage—such as underexplored 
educational types or the scarcity of longitudinal 
and comparative research—this review guides 
the formulation of a research agenda that fills 
existing deficiencies. 

4.	 Evidence-Based Educational Policy: The study 
identifies topics that have received significant 
attention in the literature, offering insights that 
policymakers and other stakeholders can use to 
shape educational strategies that incorporate AI 
efficiently, with potential benefits for learning 
outcomes (Blanuša Trošelj et al., 2024). 

Therefore, the relevance of this study extends 
beyond academic discourse, equipping the educational 
sector to deploy AI more strategically in pursuit of 
“smart education,” which emphasises quality, equity, 
and sustainability. 

Research Objectives 

This systematic analytical review of 100 
educational studies investigates AI utilisation in 
education, focusing on trends in research objectives. 
The specific objectives are: 

1.	 To examine the primary goals of prior research 
concerning AI in education. 

2.	 To categorise research aims according to 
educational domains, including personalised 
learning, teacher support, curriculum development, 
adaptive learning, intelligent assessment, and 
educational data analysis. 

3.	 To identify prevailing research trends and 
determine which areas have been most extensively 
studied. 

4.	 To pinpoint underdeveloped educational domains 
and highlight gaps in research objectives. 

5.	 To propose a set of research priorities for the 
future, informed by observed trends in existing 
literature. 

Problem Statement 

In recent years, investigations into AI 
applications in education have proliferated, 
encompassing areas such as personalised learning, 
curriculum design, teacher support, intelligent 
assessment, and educational data analysis. Despite 
this growth in quantity, the field has often lacked 
qualitative clarity regarding research trends and 
objectives (Cesaro et al., 2024). This has resulted in 
fragmented perspectives, inconsistent practices, and 
difficulties in forming a comprehensive understanding 
of AI’s role in education (Cheah et al., 2025). Moreover, 
the absence of systematic reviews analysing research 
objectives has hindered the identification of both well-
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studied and neglected areas, limiting the cumulative 
development of scientific knowledge and the capacity 
of new studies to build upon existing findings (Chen 
et al., 2020). The principal research question guiding 
this review is: 

What are the main research trends concerning 
the objectives of educational studies examining AI 
applications in education? 

Derived sub-questions include: 
1.	 What are the primary classifications of research 

objectives in AI-related educational studies? 
2.	 Which educational domains have received the 

most scholarly attention? 
3.	 What gaps in research objectives can be discerned 

from previous studies? 

Research Methodology 
A systematic review was selected as the research 

method due to its suitability for mapping trends in 
the rapidly expanding field of AI in education (Chiu 
et al., 2021). This approach involved systematically 
identifying relevant literature based on explicit criteria, 
categorising studies, and engaging with the data in 
a transparent manner to provide a comprehensive 
overview of research objectives within educational 
contexts. The methodology involved several key steps 
(Cuiye, 2016). First, inclusion and exclusion criteria 
were established, focusing on studies published 
between 2017 and 2025 that directly examined AI 
applications in general or higher education (Dai, 
2024a). Studies without clearly defined research 
objectives or theoretical works unrelated to applied 
educational contexts were excluded (Dai, 2024b). A 
total of 100 studies from peer-reviewed journals and 
reputable conference proceedings were selected, and 
detailed data regarding each study’s objectives were 
extracted using a structured analysis form. 

Objectives were then classified by educational 
domain, including personalised learning, teacher 
support, curriculum development, adaptive learning, 
intelligent assessment, and educational data analysis. 
Patterns, frequencies, and trends were identified 
through descriptive categorisation (Darda et al., 
2024; de Castro-Santos et al., 2017). Findings 
were interpreted in relation to previous literature, 
highlighting both thoroughly investigated areas and 
those where knowledge gaps remain (Dignum, 2021). 
Systematic research tools and procedures underpinned 
the review process (Emerling et al., 2020; Erdemir, 

2019). An inclusion-exclusion checklist was developed 
to ensure consistency, encompassing criteria such 
as publication year (2017–2025), focus on AI in 
teaching, methodology, and language (Fernandes, 
2016; Galindo-Domínguez et al., 2024; Getchell et 
al., 2022). 

Exclusion criteria included low relevance, 
duplicates, or missing full-text availability (Gu and 
Ericson, 2025; Han et al., 2025; Hasibuan et al., 2019). 
Additionally, a data extraction form captured each 
study’s objectives, methodology, sample, instruments, 
key findings, and recommendations (Holmes et al., 
2019; Huang et al., 2024; Hwang et al., 2024). A 
research trends analysis sheet was also used as a coding 
framework to classify studies according to dimensions 
such as AI application area (e.g., language learning, 
assessment, intelligent support systems), research type 
(quantitative, qualitative, mixed methods), sample 
level (schools, universities, individual learners), and 
highlights or recommendations of each study. 

Systematic Analytical Review of Research 
Objectives on the Use of Artificial Intelligence 
in Educational Research

Classification and Analysis of Research Objectives 
by Educational Domains

The research objectives of the 100 studies were 
categorised into seven principal educational domains, 
with percentages reflecting the proportion of studies 
in each category. 

The study utilises a range of sophisticated AI 
methodologies, including Artificial Neural Networks 
(ANN), Latent Semantic Indexing (LSI), Natural 
Language Processing (NLP), machine learning 
(ML) algorithms, deep learning, reinforcement 
learning (RL), and recommendation systems. These 
approaches are designed to improve learner outcomes 
via adaptive tools and analytics of learning behaviours, 
customise educational content to meet the unique 
needs of individual students, and create intelligent 
research instruments for automated data collection 
and analysis. Furthermore, the objectives encompass 
delivering interactive and multisensory learning 
experiences, facilitating real-time monitoring and 
formative assessment by educators, and informing 
evidence-based educational policy through insights 
derived from data.
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Table 1: Overview of AI Utilization in Educational Domains: Prevalence, Key Objectives, and Supporting Studies.
Educational Domain Prevalence 

(%) Key Objectives Sample Studies

AI Literacy 30% Developing students’ and teachers’ competencies in 
understanding AI concepts, mechanisms, and ethical challenges. (Chiu et al., 2021)

Personalized and 
Adaptive Learning 25% Designing flexible learning environments that employ AI 

algorithms to adapt content to learners’ individual needs. (Li et al., 2017) 

Curriculum Development 
and Instruction 20% Integrating AI tools (e.g., robots, games, simulation systems) into 

curriculum design and learning experiences. (RiE, 2024)

Performance Assessment 12% Using AI to analyse student performance, predict outcomes, and 
provide instant, personalized feedback.

(Erdemir, 2019; Jiang 
and Jiang, 2024)

Teacher Support 8% Enhancing teaching skills, designing AI-supported training 
programs, and facilitating smart classroom management.

(Kelley and Wenzel, 
2025)

Educational 
Administration 3% Improving decision-making processes in educational institutions, 

resource allocation, and data management through AI. (Ahmad et al., 2023)

Ethical and Social 
Dimensions 2% Addressing issues such as privacy, algorithmic bias, and the 

impact of AI on educational equity. (Erdemir, 2019)

Results and Discussion
Around 65% of the studies concentrated on 

foundational levels of education, including elementary 
and middle school, often employing play-based 
and unplugged learning approaches (e.g., tangible 
embodiment) (Jafari and Keykha, 2023; Kelley and 
Wenzel, 2025). By 2023, 40% of the studies utilised 
tools such as ChatGPT to generate personalised 
educational materials and develop intelligent assistants 
to support students (Zha et al., 2025). Between 2019 
and 2025, approximately two-thirds of the studies 
integrated AI into pedagogical platforms (e.g., 
project-based learning, analogical reasoning) rather 
than treating it solely as a standalone instrument 
(Zha et al., 2025).

About 30% of the literature compared AI’s 
impact across different cultural contexts, including 
Korea, India, and Africa (Jiang and Jiang, 2024). 
Statistical analysis indicated that from 2020 to 
2022, research objectives were mainly focused on 
adaptive learning (35%) and intelligent assessment 
(20%), whereas in 2023–2025, the emphasis shifted 
towards AI literacy (40%) and generative AI (50%) 
(Jin, 2019). Furthermore, 85% of experimental studies 
reported improvements in academic performance 
(e.g., +15% in physics using intelligent systems) and 
in motivation and teamwork (e.g., +30% in maker 
projects). Nevertheless, notable gaps remain, with 
only 10% of studies addressing early childhood 
education (pre-school) and merely 5% exploring AI 
applications in special education (Table 2; Figure 1). 

Table 2: Summary of Study Focus Areas.
Focus Area Percentage of Studies Description

Basic Education Levels 65% Targeted elementary and middle school, emphasizing play-
based learning and unplugged activities.

Use of Tools (e.g., ChatGPT) 40% Focused on creating customized educational content and 
developing intelligent assistants.

Integration of AI in Pedagogy 70% Sought to integrate AI within pedagogical strategies rather 
than treating it as an isolated tool.

Cultural Context Comparison 30% Compared AI impact across diverse cultural contexts, 
including Korea, India, and Africa.

Focus on Early Childhood Education 10% Addressed pre-school education.
AI Applications in Special Education 5% Focused on AI’s role in special education settings.

Table 3: Systematic Review of AI Utilization in 100 Educational Studies.
Utilization Pattern No. of 

Studies Brief Description

Intelligent Tutoring Systems 18 Personalized platforms providing individualized instruction using student 
performance models.

Interactive Tools (Alexa, Educational 
Robots, Voice Assistants) 15 AI-based tools enabling direct verbal/voice interaction with learners.

Learning Analytics 13 Analysis of learner behaviour data to inform teaching/assessment.



RESEARCH TRENDS IN THE UTILIZATION OF ARTIFICIAL INTELLIGENCE	 269

Utilization Pattern No. of 
Studies Brief Description

Predictive Modelling / Neural Networks 11 Predicting academic performance or learning patterns using ANN and SVM.
Adaptive Learning Systems 10 Platforms adjusting content dynamically based on learner interaction.
Automated Assessment & Evaluation 9 Intelligent systems for grading and providing feedback automatically.
AI-Based Game-Based Learning 6 Educational games are driven by interactive AI algorithms.
Analytical/Conceptual Studies 10 Explorations of philosophical, ethical, or policy-oriented integration of AI in education.
Teacher Support / Content Creation 8 Tools assisting teachers in lesson planning, assessment design, and real-time feedback.

Figure 1: Utilization of AI in Educational Studies.

Table 4: Levels of Integration with Educational 
Environments.
Integration Level Description

High Integration AI tools embedded in daily educational 
practice (e.g., intelligent tutoring systems).

Moderate 
Integration

AI tools used in specific contexts or 
temporary experimental settings.

Low/Theoretical 
Integration

Conceptual or visionary perspectives 
without direct application.

•	 About 45% of the studies integrated AI in active 
classroom or digital environments.

•	 Around 30% represented experimental 
applications.

•	 Nearly 25% were theoretical or analytical in 
nature.

Patterns of AI Utilization

The reviewed studies revealed that AI is applied 
in a variety of ways, demonstrating its versatility 
and capacity to accommodate diverse educational 
processes (Figure 2 and 3) (Karal et al., 2014). 
Eighteen studies implemented intelligent tutoring 
systems, offering personalised instruction based on 
student performance models (Keles and Aydin, 2021). 
Fifteen studies employed interactive tools, enabling 
direct engagement with AI-driven devices such 
as Alexa, educational robots, and voice assistants. 
Learning analytics, reported in 13 studies, focused on 
analysing student behaviour data to guide instruction 
and evaluation. In 11 studies, predictive modelling 

and ANN were used to anticipate learning patterns or 
academic performance, employing techniques such as 
neural networks and support vector machines (SVM). 

Adaptive learning systems appeared in 10 studies, 
dynamically adjusting content according to student 
interactions. Automated assessment was addressed 
in nine studies, where AI systems autonomously 
evaluated student outcomes. Six studies examined 
game-based learning enhanced by AI, incorporating 
AI and interactive learning algorithms into educational 
games. Furthermore, ten papers presented conceptual 
and analytical work emphasising philosophical, ethical, 
or policy-related aspects of AI integration in education. 
Finally, eight studies explored teacher support and 
content creation, investigating how AI can assist in 
lesson planning, assessment development, and providing 
immediate feedback. 

Figure 2: AI Utilization Patterns in Educational 
Studies.

Figure 3: AI Integration Levels in Educational 
Settings.
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Current advantages of AI in education 
include enhancing pedagogical efficiency through 
personalised content delivery and immediate 
feedback, offering flexibility in learning across 
different times and locations, enabling effective 
monitoring and data analysis to inform instruction, 
and reducing teacher workload via automated 
grading and AI-generated materials. Potential 
future benefits include the creation of fully 
intelligent learning environments that adaptively 
modify learning pathways, incorporation of AI 
into educational research tools (e.g., conducting 
interviews and analysing data using NLP and speech 
analysis), employing simulations and digital twins 
for training both teachers and learners, improving 
educational research through greater flexibility 
and personalisation, and extending AI applications 
to special education. To optimise these benefits, 
research recommends integrating AI models into 
teacher preparation programmes, prioritising the 
educational utility of AI tools over purely technical 
features, fostering collaboration between educators 
and AI developers for customised tool creation, 
and establishing ethical frameworks that address 
privacy and algorithmic bias (Lu, 2025) (Table 3 
& Table 4). 

The systematic review analysed 100 studies and 
categorised research objectives into seven principal 
educational domains, reflecting the primary areas 
of focus for AI-related educational research (Ng 
et al., 2024a). The first domain, AI literacy and 
understanding, accounted for 30% of the studies and 
centred on developing skills among educators and 
learners regarding AI concepts, mechanisms, and 
ethical considerations, highlighting the necessity 
for responsible technology use (Ng et al., 2024b). 
Personalized and adaptive learning comprised 25% of 
the literature, emphasising the creation of adaptable 
learning environments in which AI algorithms tailor 
instruction to individual learners, supporting diverse 
learning needs. Curriculum development encompassed 
20–25% of studies, examining how AI technologies, 
such as educational robots and simulation systems, can 
be integrated into curricula to enhance educational 
experiences. 

Performance assessment was addressed in 
12% of the research, focusing on analysing student 
outcomes and providing personalised feedback 
to improve assessment efficacy. Teacher support, 
representing 8% of studies, aimed to enhance teacher 

skills through AI-assisted training and intelligent 
classroom management, underscoring the critical 
role of educators in AI integration. Educational 
administration accounted for 3% of the literature, 
exploring AI applications in decision-making and 
resource management, suggesting further potential 
for research in this domain. Finally, ethical and 
social issues were addressed in only 2% of studies, 
indicating a significant gap in research regarding 
concerns such as privacy and algorithmic bias in 
educational contexts. 

Prominent Research Trends in Study Objectives

The review identified several prominent 
research trends that characterise contemporary 
developments in AI and education (Figure 4): 
1. Focus on K-12 Education (65%) 

A substantial portion of studies (65%) 
concentrated on primary and middle school levels. 
Special attention was given to “learning through play” 
and “unplugged activities,” reflecting the increasing 
interest in implementing AI during early stages of 
education. 
2. Rise of Generative AI (GenAI) (40%) 

Since 2023, research has shown a growing 
emphasis on generative AI. Around 40% of studies 
investigated tools such as ChatGPT for producing 
personalised educational materials and creating 
intelligent assistants to support learners. This trend 
highlights GenAI’s expanding influence within 
educational practice. 
3. Shift from Tools to Pedagogy (70%) 

Seventy percent of studies conducted between 
2019 and 2025 illustrated a transition from treating 
AI as isolated tools to embedding it within broader 
pedagogical frameworks, including project-based 
learning and analogy-driven strategies. This 
demonstrates a more sophisticated understanding 
of how AI can enhance teaching and learning 
objectives. 
4. Globalization of Research (30%) 

Thirty percent of studies explored the cross-
cultural application of AI, comparing its effects across 
diverse educational and geographical contexts, such 
as Korea, India, and Africa. This trend emphasises 
the importance of adapting AI implementations to 
varied cultural and educational environments (Orlando 
et al., 2019). 



RESEARCH TRENDS IN THE UTILIZATION OF ARTIFICIAL INTELLIGENCE	 271

Figure 4: Prominent Research Trends in AI and 
Education.

Current and Future Benefits of AI in Education

The current advantages of AI in education are 
numerous, contributing to enhanced efficiency by 
delivering personalised content, providing immediate 
feedback, and allowing learners to study flexibly 
at any time and place (Park and Kwon, 2024). 
AI also enables effective data management and 
monitoring, while reducing teacher workload through 
automated assessments and content generation. Future 
advantages are expected to include the creation of 
fully intelligent learning environments capable of 
dynamically adjusting learning pathways in real time. 
Additionally, AI integration in educational research 
tools, such as automated analysis of verbal and audio 
interviews, will streamline data collection. The use 
of simulations and digital twins can provide safe and 
controlled training for both teachers and learners. 
This review highlights that AI is reshaping education 
not merely as a technological aid, but as a catalyst 
for a comprehensive transformation in educational 
practice. Rather than replacing humans, AI enhances 
human potential. 

Future research should emphasise 
interdisciplinary integration of AI with fields such as 
data science and neuroscience to enable personalised 
learning based on cognitive patterns. Longitudinal 
studies are needed to assess its long-term effects on 
higher-order skills like creativity and critical thinking. 
AI applications must also address marginalised 

contexts, ensuring cultural and linguistic inclusivity. 
Ethical frameworks should guide responsible AI 
development, prioritising equity, transparency, and 
learner privacy. Additionally, research should enhance 
teacher roles through intelligent assistants that support, 
rather than replace, pedagogical decision-making. 
Future directions include smart adaptive learning 
environments, improved research tools, and the use 
of simulations and digital twins. Overall, AI should 
be treated as a strategic component of education to 
enhance learning for all stakeholders. 

Supporting Statistical Indicators

The review also incorporated various 
statistical indicators that substantiate the trends in 
AI utilisation within education. Analysis over time 
indicated that from 2020 to 2022, adaptive learning 
objectives comprised 35% of the reviewed studies, 
while intelligent assessment objectives represented 
20%. In contrast, the period from 2023 to 2025 
demonstrated substantial growth in AI literacy goals, 
projected to reach 40%, alongside a marked increase 
in generative AI (GenAI) applications, currently 
accounting for 50%. Concerning AI effectiveness, 
85% of experimental studies reported enhancements 
in academic outcomes, with intelligent systems 
contributing to a 15% improvement in physics 
performance. Positive impacts were also observed 
in student motivation and collaboration, evidenced 
by a 30% increase in Maker projects. Despite these 
advances, notable research gaps remain, with only one 
in ten studies addressing early childhood education 
and merely 5% focusing on AI applications in special 
education. These deficiencies underscore the need for 
further investigation in these underexplored areas. 

Future Research Opportunities

Based on the identified gaps, several future 
research directions emerge. First, interdisciplinary 
integration is essential, combining AI with fields 
such as neuroscience and data science to enable 
highly personalised learning based on cognitive 
patterns. Second, longitudinal studies are required 
to assess AI’s long-term effects on higher-order 
skills, including creativity and critical thinking. 
Third, AI applications should be developed for 
marginalised contexts, ensuring cultural and 
linguistic inclusivity in rural and developing regions. 
Fourth, comprehensive ethical frameworks must be 
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established, emphasising equity, transparency, and bias 
reduction in recommendation systems. Finally, future 
research should focus on strengthening the teacher’s 
role through intelligent assistants that support, rather 
than replace, pedagogical decision-making. Overall, 
these directions highlight significant opportunities 
for advancement. Interdisciplinary approaches can 
enhance personalised learning, while longitudinal 
research will clarify AI’s sustained educational 
impact. Expanding AI into underserved contexts 
ensures inclusivity, and strong ethical guidelines 
will promote responsible use. Crucially, the value of 
AI in education lies in augmenting human teaching, 
not substituting it. 

Conclusion
This systematic review highlights the 

transformative role of AI in education, not only as a 
supportive tool but as a force reshaping educational 
practice. Findings from 100 studies reveal key 
trends across domains, particularly in AI literacy, 
personalised learning, and adaptive assessment. 
Current benefits include enhanced learning outcomes, 
flexible access, and reduced teacher workload, 
demonstrating AI’s immediate value. Looking ahead, 
AI presents more advanced possibilities for teaching 
and research. However, future work must address gaps 
in early childhood and special education, alongside 
establishing robust ethical frameworks to ensure 
equity and inclusivity. When effectively implemented, 
AI strengthens rather than replaces human elements 
in education, empowering educators and improving 
learning experiences. These insights offer direction 
for future research focused on developing innovative, 
adaptive, and personalised learning environments for 
both learners and teachers.
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