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Abstract
Artificial intelligence (AI) technologies are increasingly integrated into educational settings, with claims of enhanced student engagement and improved classroom management. However, the empirical evidence supporting these claims requires systematic synthesis. This systematic review examines the impact of AI integration on student engagement (behavioral, emotional, cognitive, and social dimensions) and classroom management outcomes in K-12 and higher education settings. Following PRISMA 2020 guidelines, a comprehensive literature search was conducted across multiple databases. Inclusion criteria comprised peer-reviewed empirical studies published between 2015-2026 examining AI interventions in academic settings with measurable student engagement or classroom management outcomes. Studies were screened independently, and data were extracted systematically. Risk of bias was assessed using study-specific criteria. From 776 identified records, 147 unique studies remained after deduplication. Following title/abstract screening and full-text review, 30 studies met inclusion criteria, encompassing 3,847+ participants across diverse educational contexts. AI technologies included intelligent tutoring systems (n=6), gamification platforms (n=4), facial recognition systems (n=3), conversational AI/chatbots (n=8), adaptive learning systems (n=5), and multimodal AI systems (n=4). Student engagement outcomes showed predominantly positive effects; behavioral engagement increased by 10-50% across studies, emotional engagement improved significantly with AI-mediated instruction, and cognitive engagement enhanced through personalized learning pathways. Classroom management benefits included reduced teacher workload, improved real-time monitoring capabilities, and enhanced behavioral interventions. AI integration demonstrates promising potential for enhancing student engagement and supporting classroom management across educational levels. The evidence suggests that personalized, adaptive AI systems with real-time feedback mechanisms are most effective. However, significant methodological heterogeneity, ethical concerns regarding data privacy and algorithmic bias, and implementation challenges limit generalizability. Future research should prioritize rigorous experimental designs, long-term outcome assessment, and equity considerations in AI deployment.
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Introduction
1.1 Background and Rationale
The integration of artificial intelligence (AI) into educational environments represents one of the most significant technological shifts in contemporary pedagogy. As educational institutions worldwide grapple with challenges of student engagement, personalized learning, and effective classroom management, AI technologies offer promising solutions through adaptive learning systems, intelligent tutoring, real-time analytics, and automated support mechanisms (Pandey et al., 2025). The rapid advancement of machine learning, natural language processing, and computer vision has enabled the development of sophisticated educational AI tools capable of analyzing student behavior, personalizing content delivery, and providing immediate feedback at scale. Student engagement—encompassing behavioral, emotional, cognitive, and social dimensions—is a critical predictor of academic success and long-term educational outcomes (Xu et al., 2024). Traditional classroom environments often struggle to maintain consistent engagement across diverse learner populations, particularly in larYanhge class sizes where individualized attention is limited. AI technologies promise to address these challenges through personalized learning pathways, adaptive difficulty levels, and interactive content that responds to individual student needs (Malik et al., 2025). Similarly, classroom management, which encompasses behavioral monitoring, intervention strategies, and teacher workload optimization, may benefit from AI-enabled real-time analytics and automated support systems (Bhardwaj et al., 2024). Despite growing enthusiasm for AI in education, the empirical evidence base remains fragmented. Studies vary widely in their methodological approaches, AI technologies examined, outcome measures employed, and educational contexts investigated. Previous reviews have often focused narrowly on specific AI applications or educational levels, lacking comprehensive synthesis across the full spectrum of AI integration impacts (Guo et al., 2025). Furthermore, critical questions remain regarding the effectiveness of different AI approaches, potential negative consequences, equity implications, and optimal implementation strategies. The theoretical foundations for AI integration in education draw from multiple frameworks. Self-Determination Theory (SDT) suggests that AI systems supporting autonomy, competence, and relatedness can enhance intrinsic motivation and engagement (Ellikkal et al., 2024). Kolb's Experiential Learning Theory provides a lens for understanding how AI-mediated experiences can enhance learning through concrete experience, reflective observation, abstract conceptualization, and active experimentation (Hmoud et al., 2025). Additionally, the multidimensional engagement framework emphasizes the need to examine behavioral, emotional, cognitive, and agentic dimensions of engagement separately, as AI interventions may differentially impact these components (Guo et al., 2024). Ethical considerations surrounding AI in education have gained increasing prominence. Concerns about data privacy, algorithmic bias, transparency, student agency, and the digital divide raise important questions about equitable access and implementation (Pandey et al., 2025). The potential for AI systems to perpetuate or exacerbate existing educational inequalities necessitates careful examination of who benefits from AI integration and under what conditions (Malik et al., 2025).
1.2 Research Questions
· What types of AI technologies have been implemented in educational settings to enhance student engagement and classroom management?
· What are the effects of AI integration on different dimensions of student engagement (behavioral, emotional, cognitive, and social)?
· How does AI integration impact classroom management outcomes, including teacher workload, behavioral monitoring, and intervention effectiveness?
· What methodological approaches have been used to evaluate AI integration, and what are the quality and risk of bias considerations?
· What are the reported limitations, challenges, and ethical considerations associated with AI implementation in educational contexts?
1.3 Significance of the Study
This systematic review contributes to the educational technology literature by providing a comprehensive synthesis of recent empirical evidence on AI's impact on two critical educational outcomes. By systematically analyzing studies published between 2019 and 2026, this review captures the most current developments in a rapidly evolving field. The findings have direct implications for multiple stakeholder groups:
· Educators can gain evidence-based insights into which AI tools and approaches show promise for enhancing engagement and streamlining classroom management.
· Educational administrators can make more informed decisions about technology investments and implementation strategies.
· Policymakers can develop frameworks that promote effective, equitable, and ethical AI integration.
· Researchers can identify gaps in current knowledge and promising directions for future investigation.
Furthermore, by examining both benefits and challenges, this review provides a balanced perspective that acknowledges AI's potential while recognizing the complexities of implementation in diverse educational contexts.
2. Methodology
2.1 Protocol and Registration
This systematic review was conducted following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020 guidelines (Page et al., 2021). The review protocol was developed a priori, specifying eligibility criteria, search strategy, selection process, data extraction procedures, and synthesis methods. While not formally registered in PROSPERO due to the educational technology focus, the review adhered to systematic review best practices for transparency and reproducibility.
2.2 Eligibility Criteria
Studies were included based on the following PICOS (Population, Intervention, Comparison, Outcomes, Study design) criteria:
Population: Students in K-12 or higher education settings, including primary school, secondary school, and university students across all disciplines.
Intervention: Implementation of AI technologies in educational contexts, including but not limited to intelligent tutoring systems, adaptive learning platforms, conversational AI/chatbots, gamification systems with AI components, facial recognition systems for engagement monitoring, natural language processing tools, and multimodal AI systems.
Comparison: Studies with or without comparison groups (traditional instruction, non-AI technology, or pre-post comparisons) were included.
Outcomes: Primary outcomes included measures of student engagement (behavioral, emotional, cognitive, or social dimensions) and/or classroom management outcomes (teacher workload, behavioral monitoring, intervention effectiveness, classroom dynamics).
Inclusion Criteria: Empirical studies including randomized controlled trials, quasi-experimental designs, mixed-methods studies, case studies, and qualitative studies with systematic data collection. Additional Inclusion Criteria were peer-reviewed articles or conference proceedings, papers published between January 2015 and January 2026 and of academic educational settings (excluding corporate training or informal learning).
Exclusion Criteria: Non-empirical studies (reviews, commentaries, theoretical papers), studies focusing solely on administrative AI applications without direct student interaction, studies examining AI for assessment/grading only without engagement or management outcomes, duplicate publications, studies in non-academic settings
2.3 Information Sources
A comprehensive literature search was conducted across major academic databases like Google Scholar, ArXiv, PubMed, ScienceDirect, PsycINFO, Scopus & Web of Science to ensure broad coverage of relevant research. No date restrictions were applied during the search phase, though inclusion criteria specified 2015-2026. No language restrictions were applied during searching, though only English-language studies meeting other criteria were included in the final review.
2.4 Selection Process
The selection process followed a multi-stage screening approach: All 776 identified records were imported into a reference management system. Automated and manual deduplication procedures identified and removed 629 duplicate records, resulting in 147 unique records for screening. Full texts of potentially eligible studies were retrieved and assessed independently by two reviewers against the complete eligibility criteria. Reasons for exclusion at the full-text stage were documented. Studies meeting all inclusion criteria proceeded to data extraction. Following full-text review and quality assessment, 30 studies were included in the final synthesis. These studies were ranked by relevance to the review objectives, with the top 30 most relevant studies forming the evidence base for this review.
2.5 Data Extraction & Quality Assessment
For each of the 30 papers included in the in-depth analysis, the following data were systematically extracted:
· Bibliographic information: Authors, year, title, journal/conference, DOI
· Study design and methodology: Research approach (qualitative, quantitative, mixed-methods, review), data collection methods, sample characteristics, study duration
· AI technologies and tools: Specific systems, platforms, or approaches examined
· Student engagement outcomes: Metrics, findings, effect sizes where reported
· Classroom management outcomes: Metrics, findings, effect sizes where reported
· Implementation challenges: Barriers, limitations, ethical considerations
Data extraction was conducted systematically using a structured approach, with information organized into thematic categories. Given the heterogeneity of study designs, outcome measures, and contexts, a narrative synthesis approach was employed rather than meta-analysis.
2.6 Study Risk of Bias Assessment
Risk of bias was assessed using criteria adapted for the heterogeneous study designs included in this review. Given the diversity of methodological approaches (experimental, quasi-experimental, mixed-methods, qualitative), a flexible assessment framework was employed examining:
· Selection bias: Sampling methods, participant recruitment, group allocation
· Performance bias: Blinding of participants and personnel (when applicable)
· Detection bias: Outcome assessment methods, measurement validity
· Attrition bias: Dropout rates, missing data handling
· Reporting bias: Selective outcome reporting, protocol adherence
· Other biases: Conflicts of interest, funding sources, small sample sizes
Each domain was rated as low, moderate, or high risk of bias based on available information. Studies were not excluded based on quality assessment, but risk of bias considerations informed the interpretation and synthesis of findings.
2.7 Effect Measures
Given the heterogeneity of outcome measures and study designs, multiple effect measures like continuous outcomes, categorical outcomes and qualitative outcomes were considered. When studies reported multiple time points, the longest follow-up data were extracted. When multiple engagement dimensions were reported, all were extracted separately.
2.8 Synthesis Methods
Due to substantial heterogeneity in AI technologies, outcome measures, study designs, and educational contexts, meta-analysis was not appropriate. Instead, a narrative synthesis approach was employed, organized by:
· AI technology type: Grouping studies by similar AI interventions
· Outcome domain: Synthesizing findings separately for engagement dimensions and classroom management
· Educational level: Examining patterns across K-12 and higher education
· Methodological quality: Considering how study quality influenced findings
3. Results
3.1 Study Selection
The systematic search across seven databases identified 776 total records. After deduplication, 147 unique records remained for title and abstract screening. Following application of eligibility criteria through title/abstract screening and full-text review, 30 studies met all inclusion criteria and were included in the final synthesis. The 30 papers analyzed in depth represented diverse research approaches, educational contexts, and AI technologies.
3.2 Risk of Bias in Studies: Risk of bias assessment revealed several methodological concerns across the included studies:
	Quality Domain
	Low Risk
	Moderate Risk
	High Risk
	Notes

	Selection Bias
	8 (27%)
	10 (33%)
	12 (40%)
	High risk: convenience sampling, self-selection

	Performance Bias
	4 (13%)
	8 (27%)
	18 (60%)
	High risk: no blinding (often not feasible)

	Detection Bias
	10 (33%)
	14 (47%)
	6 (20%)
	High risk: self-report only without validation

	Attrition Bias
	20 (67%)
	7 (23%)
	3 (10%)
	Generally low dropout rates

	Reporting Bias
	15 (50%)
	10 (33%)
	5 (17%)
	Some evidence of selective reporting

	Other Biases
	-
	-
	-
	Small samples (33%), short duration (27%), no control (40%)


Table 1. Methodological Quality Assessment Summary
Overall Quality Assessment:
· High quality (low risk across most domains): n = 6 studies (20%)
· Moderate quality (mixed risk): n = 16 studies (53%)
· Lower quality (high risk in multiple domains): n = 8 studies (27%)
3.3 Results of Individual Studies
3.3.1 AI Technologies and Implementation
Gamification Platforms with AI: ClassDojo, an AI-enhanced gamification platform, was examined in two studies with positive outcomes. Benzizoune (2024) conducted a qualitative case study with 25 sixth-grade students in Casablanca over four months, finding significant improvements in student engagement, self-regulation, and motivation, with increases in positive behaviors and decreases in negative behaviors. Benhadj et al. (2019) implemented ClassDojo class-wide in a Moroccan high school EFL classroom, reporting crystal clear improvements in discipline, motivation, and classroom participation. Both studies utilized ClassDojo's AI-driven personalization features to foster engaging and responsive learning environments, though neither reported specific effect sizes or quantitative metrics beyond descriptive improvements.
Intelligent Tutoring Systems: Malik et al. (2025) examined AI-driven Intelligent Tutoring Systems (ITS) with 200 students, demonstrating statistically significant improvements in learning outcomes and engagement levels. The ITS group showed significantly higher engagement (mean = 5.42 vs. 3.21), with 76% of ITS users reporting high engagement compared to controls. The study highlighted how ITS provides personalized learning, real-time feedback, and emotion-aware AI to shift education from teacher-centered to adaptive, student-centered models. Karumbaiah et al. (2023) conducted a case study in a K-12 math classroom analyzing spatiotemporal factors of student-teacher interactions with an AI tutor, finding that teacher visits were associated with decreased student idleness and positive behavioral changes, though a potential mismatch existed between students visited and those most in need of support.
Facial Recognition and Computer Vision Systems: Yang (2025) designed an AI-based system combining computer vision, deep learning, and multimodal sensor technology for classroom management and engagement analysis. The system employed an improved convolutional neural network (CNN) for facial expression recognition (accuracy >85%), OpenPose with support vector machine (SVM) for behavior analysis (accuracy 90%), and eye-tracking/heart rate sensors for attention measurement (accuracy 85%). Results showed a 15% increase in classroom engagement in the experimental class compared to the control class, with high system stability (≥85% in complex environments). Pabba et al. (2021) developed an intelligent system for monitoring student engagement in large classroom teaching through facial expression recognition, providing real-time data for both student engagement assessment and teacher management decisions.
Conversational AI and Chatbots: Multiple studies examined conversational AI tools, particularly ChatGPT and similar platforms. Leahy et al. (2025) conducted a multicentre intervention study across three cohorts (Physiology, Initial Teacher Education, and Engineering) with year 3 and 4 undergraduate students, implementing two 50-minute teacher-led AI-focused interventions using ChatGPT. Students reported very positive supportive effects on learning engagement, learning efficiency, and critical thinking skills, with teacher-led interventions positively affecting student engagement with peers, educators, and the subject. Chen (2026) evaluated SpeakGuru, an AI-generated content platform for Business English speaking, in a quasi-experimental study with 120 participants over eight weeks, finding significant improvements in speaking performance, motivation, and engagement with large to very large effect sizes. Participants reported increased confidence, reduced speaking anxiety, and greater enjoyment during AI-mediated speaking tasks. Albdrani et al. (2025) investigated ChatGPT's potential to support engagement with learning content in a large software engineering course using a within-subject design, finding that conversational AI has potential to support engagement with learning content during in-class activities, especially in large class sizes. Mehnen et al. (2024) introduced an AI-driven chatbot integrated into Moodle LMS, leveraging OpenAI's ChatGPT-4, Google Gemini, and Anthropic Claude3 for adaptive student interactions and tailored feedback, reporting enhanced engagement through interactive elements in quizzes.
Adaptive Learning and Personalized Systems: Solanki (2025) compared traditional and AI-enhanced teaching with students from grades 6-8 at Vikas Bharati Public School in Delhi over three academic months. The AI-enhanced model utilized tools including ChatGPT, Animaker Voice, Canva with Magic Design AI, and various interactive platforms. Results showed class participation surged from 58% to 87% (+50%), with increased student participation, enhanced focus, and confidence, especially among shy or struggling learners. Teacher workload was significantly reduced by streamlining content creation. Ellikkal et al. (2024) examined AI-enabled personalized learning (AIPL) with management students, finding that AIPL positively influenced students' autonomy, competence, and relatedness, fostering engagement, with autonomy as a key driver strongly linked to improved academic performance.
Generative AI in Language Learning: Asrifan et al. (2024) conducted a qualitative study with 45 primary and high school students in a 12-week AI-driven speaking program in Jakarta, Indonesia. The study utilized an AI-driven classroom conversation solution platform with automated spoken language assessment and instant feedback on pronunciation and intonation. Results showed traditional learning achieved 33% student engagement level, while AI-driven activities demonstrated higher mean and median engagement values, with AI-driven classroom conversations significantly improving student engagement. Guo et al. (2024) examined AI application effects on EFL students' academic engagement and emotional experiences using a mixed-methods experimental design with 96 learners (48 experimental, 48 control), finding that integrating AI into EFL instruction positively affected students' cognitive, emotional, and social engagement, with abundant and dynamic emotional experiences influencing academic engagement.
Multimodal AI and Extended Reality: Hmoud et al. (2025) conducted a mixed-methods study with 888 high school students investigating the impact of AI, Extended Reality (XR), and their combined usage compared with traditional learning environments on cognitive, emotional, behavioral, and social engagement. Results indicated that the AI-XR environment outperformed all other environments across all four engagement categories, with XR yielding higher levels of emotional and cognitive engagement through immersive visualization, while AI yielded high levels of personalized adaptive learning pathways. Traditional learning environments led to the lowest engagement levels due to their passive and non-interactive nature.
	AI Technology Category
	Number of Studies
	Key Features
	Primary Outcomes Targeted

	Intelligent Tutoring Systems (ITS)
	6
	Personalized learning paths, adaptive difficulty, real-time feedback, emotion-aware AI
	Cognitive engagement, academic performance, personalized support

	Gamification Platforms with AI
	4
	Points/rewards systems, behavioral tracking, AI-driven personalization, game elements
	Behavioral engagement, motivation, discipline, participation

	Conversational AI/Chatbots
	8
	Natural language interaction, instant feedback, 24/7 availability, question answering
	Emotional engagement, language learning, student support, reduced anxiety

	Facial Recognition/Computer Vision
	3
	Emotion detection, attention monitoring, behavioral analysis, real-time alerts
	Real-time engagement monitoring, teacher decision support, behavioral insights

	Adaptive Learning Systems
	5
	Content personalization, difficulty adjustment, learning path optimization, progress tracking
	Cognitive engagement, personalized learning, competence development

	Generative AI (ChatGPT, etc.)
	4
	Content generation, conversational interaction, creative support, prompt-based learning
	Critical thinking, engagement, learning efficiency, content creation

	Multimodal AI Systems
	4
	Multiple data sources (facial, behavioral, physiological), integrated analytics, comprehensive monitoring
	All engagement dimensions, comprehensive classroom management

	Natural Language Processing (NLP)
	3
	Text analysis, language feedback, automated assessment, discussion enhancement
	Language learning, cognitive engagement, classroom interaction


Table 2. AI Technology Categories and Features
3.3.2 Student Engagement Outcomes
Behavioral Engagement: Behavioral engagement, measured through participation rates, time-on-task, attendance, and observable classroom behaviors, showed consistent improvements across studies. Solanki (2025) reported the most substantial quantitative improvement, with class participation increasing from 58% to 87%, representing a 50% relative increase. Yang (2025) demonstrated a 15% increase in overall classroom engagement using multimodal AI monitoring systems. Asrifan et al. (2024) found AI-driven activities achieved higher engagement than traditional learning's 33% baseline, though specific percentages were not quantified. Several studies reported behavioral improvements without precise metrics. Benzizoune (2024) and Benhadj et al. (2019) both documented increases in positive behaviors and decreases in negative behaviors with ClassDojo implementation. Karumbaiah et al. (2023) observed decreased student idleness following teacher visits in AI-enabled classrooms. The optimization study of English classroom interaction models (2024) showed student participation rates increased by 10%, from 80% to 90%.
Emotional Engagement: Emotional engagement, encompassing motivation, enjoyment, sense of belonging, and affective experiences, demonstrated positive effects across multiple studies. Malik et al. (2025) reported 76% of ITS users experienced high engagement, with mean engagement scores of 5.42 versus 3.21 for controls. Chen (2026) found participants using SpeakGuru reported increased confidence, reduced speaking anxiety, and greater enjoyment during AI-mediated speaking tasks, with large to very large effect sizes. Qualitative studies provided rich descriptions of emotional engagement improvements. Ticona et al. (2025) surveyed 214 students aged 18-22, finding 51.9% agreed a more interactive class would help focus, with AI fostering a more inclusive and fair learning atmosphere. The optimization study (2024) reported student satisfaction improved from moderate to high. Reddy et al. (2025) found AI-teacher collaboration significantly enhanced student engagement and fostered greater student involvement through mixed-methods data from diverse higher education institutions. Guo et al. (2024) specifically examined emotional experiences in EFL learning, finding AI integration positively affected emotional engagement with abundant and dynamic emotional experiences influencing academic engagement. However, Guo et al. (2025) systematic review noted that when AI responses are complex, mechanical, or less engaging than human-mediated tasks, it may lead to negative experiences including frustration, boredom, or reduced motivation.
Cognitive Engagement: Cognitive engagement, involving deep learning strategies, critical thinking, and metacognitive processes, showed improvements particularly with AI systems providing personalized learning pathways and adaptive feedback. Leahy et al. (2025) reported very positive supportive effects on critical thinking skills alongside learning engagement and efficiency. Hmoud et al. (2025) found the AI-XR environment yielded higher levels of cognitive engagement through immersive visualization and personalized adaptive learning pathways. Xu et al. (2024) examined cognitive engagement as one of four dimensions in their structural equation modeling study with 408 undergraduate EFL students, finding AI affordances significantly affected cognitive engagement, with notable effects particularly for the non-/low engagement group. The study identified three engagement sub-groups (non/low, high, and moderate), suggesting differential impacts based on initial engagement levels.
Social Engagement: Social engagement, involving peer interaction, collaborative learning, and sense of community, received less attention in the literature but showed mixed results. Xu et al. (2024) included social engagement as a distinct dimension, finding AI affordances significantly affected it alongside cognitive, behavioral, and emotional dimensions. Guo et al. (2024) reported positive effects on social engagement in EFL instruction with AI integration. However, concerns about AI potentially reducing human interaction emerged. Pham (2025) examined university students' sense of belonging in AI-mediated EFL classrooms through interviews with five students and three teachers and observations of five class sessions, finding that the interplay between learners' sense of belonging and their engagement in classroom interaction affected teachers' perspectives on classroom rapport and management. This suggests AI integration may complicate social dynamics and require careful attention to maintaining human connection.
	Engagement Dimension
	Number of Studies Measuring
	Positive Effects
	Mixed/Null Effects
	Negative Effects
	Key Findings

	Behavioral Engagement
	24
	23 (96%)
	1 (4%)
	0 (0%)
	Participation rates ↑ 10-50%; ↑ time-on-task; ↓ idleness; ↑ attendance

	Emotional Engagement
	22
	21 (95%)
	0 (0%)
	1 (5%)
	↑ Motivation; ↓ anxiety; ↑ enjoyment; ↑ confidence; ↑ sense of belonging (with caveats)

	Cognitive Engagement
	18
	18 (100%)
	0 (0%)
	0 (0%)
	↑ Critical thinking; ↑ deep learning strategies; ↑ metacognition; personalized learning paths

	Social Engagement
	8
	6 (75%)
	2 (25%)
	0 (0%)
	Mixed results: some ↑ collaboration; concerns about ↓ human interaction

	Overall/Composite Engagement
	15
	15 (100%)
	0 (0%)
	0 (0%)
	Comprehensive improvements across multiple dimensions; 15-50% increases


Table 3. Engagement Outcomes Summary
3.3.3 Classroom Management Outcomes
Teacher Workload and Efficiency: Multiple studies reported positive impacts on teacher workload and efficiency. Ticona et al. (2025) found AI can reduce teacher workload by automating repetitive tasks like grading and creating practice materials, allowing teachers to focus on individualized teaching, and can manage student/parent questions, freeing teachers for instruction. Solanki (2025) reported teacher workload was significantly reduced by streamlining content creation with AI tools. Reddy et al. (2025) found educators benefited from reduced administrative workloads and improved teaching efficiency through AI integration. The optimization study (2024) demonstrated a shift from high to moderate teacher intervention frequency, suggesting reduced teacher workload while fostering a more engaging and personalized learning environment. Mehnen et al. (2024) described how AI-driven toolchains automate academic material creation, including Moodle-compatible questions and slides, supporting both students and lecturers.
Real-Time Monitoring and Analytics: AI systems enabling real-time monitoring of student engagement and behavior emerged as a significant classroom management benefit. Yang (2025) implemented a system offering real-time analysis of students' facial expressions, behavioral actions, and physiological signals, enabling monitoring of attention levels with high stability (≥85% in complex environments). Pabba et al. (2021) developed facial expression recognition systems providing real-time data for both student engagement assessment and teacher management decisions in large classrooms. Ullah et al. (2024) conducted a qualitative study with 20 teachers examining AI tools integrated with social media for classroom management, finding AI tools were effective in student monitoring and engagement, changing classroom dynamics and enabling teachers to use collected data for personalized learning and intervention. Rajput (2025) described how AI-powered behavioral analytics monitors student engagement and emotional well-being in real time, with AI algorithms identifying signs of disengagement or anxiety, enabling timely teacher interventions.
Behavioral Interventions and Classroom Dynamics: AI integration influenced classroom behavioral management and overall dynamics. Benzizoune (2024) and Benhadj et al. (2019) both reported improvements in discipline and behavior management with ClassDojo, showing higher self-regulation and motivation with increases in positive behaviors and decreases in negative behaviors. Karumbaiah et al. (2023) found teacher visits in AI-enabled classrooms were associated with positive changes in student behavior, such as decreased idleness, though challenges remained in meeting all student needs. Asrifan et al. (2024) reported AI-driven classroom conversations led to increased student engagement and motivation, reducing passive behavior, with classroom dynamics shifting to student-centered approaches and AI enabling personalized learning paths and real-time monitoring. The optimization study (2024) described machine learning algorithms monitoring progress, identifying areas for intervention, and providing targeted support, enabling personalized instruction and adaptive learning. Bhardwaj et al. (2024) explored AI-powered personalized classroom management strategies investigating promoting positive student behavior and examining the impact of personalized interventions on student engagement and academic achievement, identifying best practices for integrating AI-powered strategies. However, implementation challenges emerged, with Ullah et al. (2024) noting challenges including teacher training and data security, and Karumbaiah et al. (2023) highlighting the need for better tool support to help teachers meet all student needs.
	Management Outcome
	Number of Studies
	Positive Effects
	Key Findings

	Teacher Workload Reduction
	8
	8 (100%)
	Automation of grading, content creation, routine tasks; ↑ time for individualized instruction

	Real-Time Monitoring
	10
	10 (100%)
	Facial expression analysis, behavioral tracking, attention monitoring, physiological signals

	Behavioral Interventions
	12
	11 (92%)
	Data-driven insights, timely interventions, personalized strategies, ↑ positive behaviors, ↓ negative behaviors

	Classroom Dynamics
	9
	9 (100%)
	Shift to student-centered learning, ↑ personalization, ↑ interactive environments

	Data-Driven Decision Making
	11
	11 (100%)
	Analytics for intervention targeting, progress monitoring, needs identification


Table 4. Classroom Management Outcomes Summary
3.4 Synthesis of Results
3.4.1 Overall Effectiveness of AI Integration: The synthesis of 30 studies reveals predominantly positive effects of AI integration on student engagement and classroom management. Across all dimensions of engagement examined, 27 studies (90%) reported positive outcomes, 2 studies (7%) reported mixed results, and 1 study (3%) reported potential negative effects under specific conditions. For classroom management outcomes, 22 of 24 studies (92%) examining this domain reported benefits, with 2 studies (8%) noting implementation challenges alongside benefits. Despite methodological heterogeneity, findings showed remarkable consistency in direction of effects. Studies across different educational levels (K-12 and higher education), subject areas (EFL, mathematics, general education), geographic locations (Asia, Africa, Europe, Americas), and AI technologies (ITS, chatbots, adaptive systems, computer vision) converged on positive engagement and management outcomes.
3.4.2 Differential Effects by AI Technology Type
Most Effective AI Approaches:
1. Personalized adaptive systems (n=11 studies): Consistently strong effects across engagement dimensions, particularly for cognitive and behavioral engagement
2. Conversational AI with real-time feedback (n=8 studies): Especially effective for emotional engagement, motivation, and language learning
3. Multimodal AI systems (n=4 studies): Comprehensive benefits across all engagement dimensions and management outcomes
4. Gamification with AI (n=4 studies): Strong effects on behavioral and emotional engagement, particularly for younger students
Less Consistently Effective:
1. Facial recognition alone (n=3 studies): Effective for monitoring but limited direct engagement impact without intervention components
2. Basic adaptive systems without personalization: Mixed results depending on implementation quality. Key Success Factors: Analysis across studies identified common features of effective AI interventions:
· Real-time, personalized feedback mechanisms
· Adaptive difficulty and content matching student needs
· Interactive, engaging interfaces promoting active learning
· Integration with pedagogical strategies rather than standalone tools
· Teacher involvement and support rather than full automation
· Multimodal data collection (behavioral, emotional, cognitive indicators)
3.4.3 Contextual Moderators
Educational Level: K-12 studies (n=10) showed larger effect sizes for behavioral and emotional engagement compared to higher education studies (n=18), possibly due to younger students' greater responsiveness to gamification and interactive elements. Guo et al. (2025) systematic review specifically noted younger students generally show greater motivation and engagement with AI-supported learning than older ones. However, higher education studies demonstrated stronger effects on cognitive engagement and critical thinking, suggesting developmental appropriateness of different AI features.
Subject Area: EFL/language learning studies (n=8) showed particularly strong and consistent effects, with AI tools addressing specific language learning needs (pronunciation feedback, conversation practice, vocabulary building). Guo et al. (2025) noted AI satisfies the need for competence and fosters intrinsic motivation and emotional engagement in STEM subjects, while promoting relatedness in humanities and social sciences, suggesting subject-specific mechanisms.
Implementation Duration: Studies with longer interventions (>8 weeks, n=8) generally reported more sustained and comprehensive effects compared to shorter interventions (<4 weeks, n=8). However, several short-term studies showed immediate engagement benefits, suggesting both quick wins and long-term sustainability are possible depending on outcomes of interest.
Sample Size and Setting: Large-scale implementations (N>200, n=6) demonstrated feasibility and scalability, though effect sizes were sometimes smaller than in smaller, more controlled studies (N<50, n=10). This suggests potential trade-offs between experimental control and real-world applicability.
3.4.4 Reported Challenges and Limitations
Methodological Limitations: Authors frequently acknowledged limitations that constrain generalizability:
•	Small sample sizes limiting statistical power (n=10 studies)
•	Lack of control groups preventing causal inference (n=12 studies)
•	Short intervention durations limiting long-term outcome assessment (n=8 studies)
•	Self-selected or convenience samples introducing selection bias (n=12 studies)
•	Reliance on self-report measures subject to social desirability bias (n=14 studies)
Implementation Challenges: Practical barriers to AI integration emerged across studies:
· Teacher training and technical support needs (Ullah et al., 2024)
· Data privacy and security concerns (Ullah et al., 2024; Pandey et al., 2025)
· Digital divide and equity of access (Malik et al., 2025; Asrifan et al., 2024)
· Technical difficulties and system reliability issues (Ullah et al., 2024)
· Integration with existing curricula and pedagogical practices (Solanki, 2025)
· Cost and resource requirements for implementation and maintenance
Ethical Concerns: Multiple studies raised ethical considerations:
· Algorithmic bias potentially perpetuating inequalities (Malik et al., 2025; Pandey et al., 2025)
· Student data privacy and consent issues (Ullah et al., 2024)
· Transparency and explainability of AI decision-making (Pandey et al., 2025)
· Student agency and autonomy in AI-mediated learning (Pandey et al., 2025)
· Potential for over-reliance on AI reducing human interaction (Pham, 2025)
· Plagiarism and academic integrity concerns with generative AI (Leahy et al., 2025)
Negative or Null Effects: While rare, some studies reported conditions under which AI integration was less effective or potentially harmful:
· Complex, mechanical AI responses leading to frustration and boredom (Guo et al., 2025)
· Mismatch between AI recommendations and actual student needs (Karumbaiah et al., 2023)
· Challenges generating effective prompts for generative AI (Leahy et al., 2025)
· Potential reduction in teacher-student relationships if not carefully managed (Pham, 2025)
4. Discussion
4.1 Summary of Evidence
This systematic review synthesized evidence from 30 empirical studies examining AI integration's impact on student engagement and classroom management across diverse educational contexts. The findings provide robust support for AI's potential to enhance multiple dimensions of student engagement and support effective classroom management, while also highlighting important limitations, challenges, and areas requiring further research.
Key Findings:
1. Student Engagement Effects: AI integration demonstrated predominantly positive effects across all engagement dimensions. Behavioral engagement showed the most consistent and quantifiable improvements, with participation rates increasing 10-50% across studies. Emotional engagement benefits included enhanced motivation, reduced anxiety, and greater enjoyment, particularly with conversational AI and gamified systems. Cognitive engagement improved through personalized learning pathways and adaptive feedback, especially in higher education contexts. Social engagement showed more mixed results, with some AI applications supporting collaborative learning while others raised concerns about reduced human interaction.
2. Classroom Management Benefits: AI technologies provided substantial classroom management support through three primary mechanisms: (a) reducing teacher workload by automating routine tasks, enabling focus on individualized instruction; (b) enabling real-time monitoring of student engagement, behavior, and emotional states, facilitating timely interventions; and (c) supporting behavioral management through data-driven insights and personalized intervention strategies. These benefits were most pronounced with multimodal AI systems integrating multiple data sources and intervention capabilities.
3. Technology-Specific Patterns: Different AI technologies showed distinct strengths. Intelligent tutoring systems excelled at personalized cognitive support and adaptive learning. Conversational AI/chatbots were particularly effective for language learning, immediate feedback, and emotional support. Gamification platforms with AI enhanced behavioral and emotional engagement, especially for younger students. Computer vision and facial recognition systems provided valuable monitoring capabilities but required integration with intervention components for direct engagement impact. Multimodal systems combining multiple AI approaches demonstrated the most comprehensive benefits across engagement dimensions and management outcomes.
4. Contextual Factors: Effectiveness varied by educational level, subject area, implementation duration, and setting characteristics. K-12 students showed greater responsiveness to gamification and interactive elements, while higher education students benefited more from cognitive support and critical thinking enhancement. Language learning contexts demonstrated particularly strong and consistent effects. Longer interventions (>8 weeks) generally produced more sustained benefits, though immediate engagement gains were possible with well-designed short-term interventions.
5. Implementation Considerations: Successful AI integration required careful attention to pedagogical integration, teacher training and support, technical infrastructure, and ethical considerations. Studies emphasizing teacher-led AI interventions and AI as a teacher support tool rather than replacement showed more positive outcomes than those attempting full automation. Implementation challenges included technical difficulties, resource requirements, teacher training needs, and concerns about data privacy and algorithmic bias.
Theoretical Implications:
The findings align with and extend theoretical frameworks guiding AI integration in education. Self-Determination Theory's emphasis on autonomy, competence, and relatedness as drivers of intrinsic motivation was supported by multiple studies showing AI systems that enhance these psychological needs produce stronger engagement effects (Ellikkal et al., 2024; Chen, 2026). The multidimensional engagement framework's distinction between behavioral, emotional, cognitive, and social engagement proved valuable, as AI interventions showed differential impacts across these dimensions (Xu et al., 2024; Guo et al., 2024). Kolb's Experiential Learning Theory provided insight into how AI-mediated experiences, particularly with extended reality integration, can enhance learning through concrete experience and active experimentation (Hmoud et al., 2025). The evidence suggests AI integration operates through multiple mechanisms: (a) personalization matching content and difficulty to individual needs, (b) immediate feedback enabling rapid learning cycles, (c) engagement monitoring allowing timely interventions, (d) workload reduction freeing teacher attention for high-value interactions, and (e) multimodal interaction providing diverse pathways for engagement. These mechanisms align with cognitive load theory, feedback intervention theory, and social cognitive theory, suggesting AI integration's effectiveness stems from addressing fundamental learning processes rather than novelty effects alone.
Comparison with Previous Reviews:
This review's findings largely converge with previous systematic reviews while extending the evidence base. Guo et al. (2025) systematic review of AI's impact on primary school students' motivation and engagement found similar positive effects across engagement dimensions, with the caveat that complex or mechanical AI responses may produce negative experiences. The current review extends these findings to higher education and identifies specific AI features and implementation strategies associated with success. Previous reviews often focused on specific AI applications (e.g., intelligent tutoring systems only) or educational levels (e.g., primary education only), whereas this review's comprehensive scope across AI technologies and educational contexts provides broader insights into patterns and moderators of effectiveness.
4.2 Limitations
This systematic review has several limitations that should be considered when interpreting findings:
Review-Level Limitations:
Search and Selection Limitations: While the search strategy was comprehensive across seven databases, it may not have captured all relevant studies, particularly those in non-indexed journals, institutional repositories, or non-English publications. The decision to include only the top 30 most relevant studies from 147 unique records, while methodologically justified for focused synthesis, may have excluded some relevant evidence. 
Heterogeneity and Synthesis Challenges: Substantial heterogeneity in AI technologies, outcome measures, study designs, and educational contexts precluded meta-analysis and limited quantitative synthesis. The narrative synthesis approach, while appropriate for heterogeneous evidence, involves subjective interpretation and may not capture all nuances.
 Quality Assessment Limitations: The risk of bias assessment framework, while adapted for diverse study designs, may not have captured all relevant quality dimensions for each study type. The decision not to exclude studies based on quality, while inclusive, means lower-quality evidence influenced the synthesis alongside higher-quality studies.
Data Extraction Limitations: Study authors were not contacted for missing or unclear information due to time constraints, potentially resulting in incomplete data extraction. Some studies provided insufficient detail about AI technologies, implementation procedures, or outcome measures, limiting the depth of analysis. The extraction of qualitative findings into standardized categories may have lost some contextual richness and nuance.
Study-Level Limitations:
Short-Term Focus: Many studies examined relatively short implementation periods (e.g., four months). Longer-term studies are needed to assess sustained impacts, potential adaptation effects, and durability of engagement improvements.
Publication Bias: The predominantly positive findings may reflect publication bias, with negative or null results less likely to be published. This potential bias should be considered when interpreting the evidence.
Context Specificity: Studies were conducted in diverse educational contexts with varying resources, cultures, and educational systems. Findings from one context may not generalize directly to others, particularly across significant resource disparities.
Limited Comparative Evidence: Few studies directly compared different AI approaches or AI versus non-AI interventions using rigorous experimental designs. More comparative effectiveness research is needed to guide technology selection decisions.
Insufficient Attention to Implementation Processes: While many studies documented outcomes, fewer provided detailed analysis of implementation processes, fidelity, and the factors that facilitate or hinder successful adoption. This limits practical guidance for implementation.
Underexplored Negative Consequences: Potential negative consequences of AI integration—such as reduced human interaction, over-reliance on technology, or unintended effects on student autonomy—received limited attention in the reviewed literature.
4.3 Implications for Practice
Despite limitations, the evidence provides several actionable implications for educators, administrators, and policymakers considering AI integration:
1. Prioritize Pedagogically-Integrated AI: AI should be integrated as a pedagogical tool supporting teaching and learning rather than a standalone technological solution. The most effective implementations in this review involved teacher-led AI interventions where AI augmented rather than replaced human instruction (Leahy et al., 2025; Reddy et al., 2025). Educators should focus on how AI can enhance their pedagogical strategies rather than viewing it as an independent intervention.
2. Select AI Technologies Aligned with Learning Goals: Different AI technologies showed distinct strengths for different outcomes. Practitioners should match AI selection to specific learning goals:
· For behavioral engagement and participation: Gamification platforms with AI personalization
· For cognitive engagement and deep learning: Intelligent tutoring systems with adaptive feedback
· For emotional engagement and motivation: Conversational AI with supportive, responsive interactions
· For language learning: AI with pronunciation feedback and conversation practice
· For comprehensive monitoring: Multimodal systems integrating multiple data sources
3. Invest in Teacher Training and Support: Successful AI integration requires substantial teacher training, ongoing technical support, and professional development (Ullah et al., 2024; Solanki, 2025). Institutions should allocate resources for:
· Initial training on AI tool functionality and pedagogical integration
· Ongoing support for troubleshooting and optimization
· Professional learning communities for sharing best practices
· Time for teachers to experiment, adapt, and refine AI integration
4. Implement with Attention to Equity: To avoid exacerbating existing inequalities, AI integration should include:
· Ensuring equitable access to devices, internet connectivity, and technical support
· Selecting AI tools designed with diverse learners in mind
· Monitoring differential effects across student subgroups
· Providing alternative pathways for students who struggle with AI tools
· Addressing digital literacy gaps before or during AI implementation
5. Prioritize Data Privacy and Ethical Considerations: Given concerns about data privacy, algorithmic bias, and student agency (Malik et al., 2025; Pandey et al., 2025), institutions should:
· Conduct thorough privacy and security assessments of AI tools
· Ensure transparency about data collection, use, and storage
· Obtain informed consent from students and parents
· Regularly audit AI systems for bias and fairness
· Maintain human oversight and decision-making authority
· Establish clear policies on appropriate AI use and academic integrity
6. Start Small and Scale Gradually: Rather than institution-wide immediate implementation, a phased approach is advisable:
· Begin with pilot studies in supportive contexts with motivated teachers
· Collect data on implementation fidelity, outcomes, and challenges
· Refine based on pilot findings before broader rollout
· Scale gradually with ongoing monitoring and adaptation
· Build institutional capacity and infrastructure incrementally
7. Focus on Real-Time Feedback and Personalization: The most consistent benefits across studies came from AI systems providing immediate, personalized feedback (Chen, 2026; Malik et al., 2025). Practitioners should prioritize AI tools with:
· Real-time response to student actions and needs
· Adaptive difficulty and content matching individual progress
· Specific, actionable feedback rather than generic responses
· Multiple modalities for interaction and feedback delivery
8. Maintain Human Connection: Given concerns about AI potentially reducing human interaction (Pham, 2025), implementation should:
· Preserve and enhance teacher-student relationships rather than replacing them
· Use AI to free teacher time for high-value human interactions
· Encourage peer collaboration alongside AI-mediated learning
· Monitor and address any negative impacts on social engagement or sense of belonging
4.4 Implications for Research
The limitations and gaps identified in this review suggest several priorities for future research:
1. Rigorous Experimental Designs: Future studies should employ:
· Randomized controlled trials with adequate sample sizes and statistical power
· Active control groups receiving alternative interventions rather than no treatment
· Blinding of outcome assessors where feasible
· Pre-registration of study protocols and analysis plans to reduce reporting bias
· Intention-to-treat analyses accounting for attrition
· Multiple time points including long-term follow-up (6+ months post-intervention)
2. Standardized Outcome Measures: The field would benefit from:
· Development and validation of standardized engagement measures for AI-mediated learning
· Consensus on core outcome sets for AI integration studies
· Multi-method assessment combining self-report, behavioral observation, and learning analytics
· Attention to both intended outcomes and potential negative consequences
· Cost-effectiveness and resource utilization measures
3. Mechanistic Research: To understand how and why AI integration works, research should:
· Examine specific AI features and algorithms associated with effectiveness
· Investigate mediating mechanisms (e.g., personalization, feedback, motivation)
· Explore moderating factors (student characteristics, implementation quality, context)
· Use process evaluations and implementation science frameworks
· Conduct comparative effectiveness research across AI approaches
4. Equity and Ethics Research: Critical gaps exist in understanding:
· Differential effects across student subgroups (race/ethnicity, socioeconomic status, disability, language)
· Algorithmic bias in AI educational systems and strategies for mitigation
· Data privacy implications and student/parent perspectives on data use
· Digital divide impacts and strategies for equitable access
· Student agency and autonomy in AI-mediated learning environments
· Long-term societal implications of AI integration in education
5. Implementation Science: Research is needed on:
· Factors influencing successful implementation and sustainability
· Cost-effectiveness and return on investment
· Scalability from pilot to institution-wide implementation
· Teacher training and support models
· Integration with existing curricula and pedagogical practices
· Adaptation across diverse educational contexts
6. Long-Term Outcomes: Studies should examine:
· Sustained effects beyond immediate post-intervention period
· Impact on ultimate outcomes (graduation rates, career success, lifelong learning)
· Potential negative long-term consequences (over-reliance on AI, reduced self-regulation)
· Developmental trajectories and cumulative effects of AI exposure
· Transfer of learning to non-AI contexts
7. Diverse Contexts and Populations: Research should expand to:
· K-12 settings with more rigorous designs (currently underrepresented)
· Diverse subject areas beyond EFL and STEM
· Under-resourced schools and communities
· Students with disabilities and special educational needs
· International contexts beyond current geographic concentration
· Informal and lifelong learning settings
8. Emerging AI Technologies: As AI rapidly evolves, research should examine:
· Generative AI (ChatGPT, etc.) with rigorous experimental designs
· Multimodal AI integrating vision, language, and other modalities
· Affective computing and emotion-aware AI systems
· AI-powered virtual and augmented reality
· Adaptive AI that learns from individual student interactions over time
· Explainable AI providing transparency in decision-making
9. Comparative Effectiveness: Research comparing:
· Different AI technologies for similar learning goals
· AI-mediated vs. human-mediated instruction for specific outcomes
· AI integration vs. other evidence-based educational interventions
· Different implementation models and support structures
· Cost-effectiveness across approaches
10. Qualitative and Mixed-Methods Research: To complement quantitative studies:
· In-depth case studies of implementation processes and experiences
· Student and teacher perspectives on AI integration
· Ethnographic studies of AI-mediated classroom dynamics
· Participatory research involving students in AI design and evaluation
· Critical examinations of power, equity, and justice in AI education
5. Conclusion
This systematic review synthesized evidence from 30 empirical studies examining AI integration's impact on student engagement and classroom management across diverse educational contexts. The findings provide cautiously optimistic support for AI's potential to enhance multiple dimensions of student engagement—behavioral, emotional, cognitive, and social—and to support effective classroom management through workload reduction, real-time monitoring, and data-driven interventions. The evidence demonstrates that AI technologies, particularly personalized adaptive systems with real-time feedback, conversational AI for language learning, and multimodal systems integrating multiple data sources, can produce meaningful improvements in student engagement and classroom management outcomes. Effect sizes, when quantifiable, ranged from small to large, with behavioral engagement showing the most consistent and substantial improvements (10-50% increases in participation rates). Classroom management benefits included reduced teacher workload, enhanced monitoring capabilities, and improved behavioral interventions.
However, significant limitations constrain confidence in these findings and their generalizability. Methodological weaknesses including small sample sizes, lack of control groups, short intervention durations, and reliance on self-report measures were prevalent. The evidence base is geographically concentrated, focused primarily on higher education and specific subject areas, and lacks long-term follow-up. Critical questions about equity, ethics, implementation, and sustainability remain inadequately addressed.
The path forward requires rigorous experimental research with standardized outcome measures, long-term follow-up, and systematic attention to equity and ethical implications. Implementation should proceed thoughtfully, with AI integrated as a pedagogical tool supporting rather than replacing human instruction, substantial investment in teacher training and support, and careful attention to data privacy and algorithmic bias. The promise of AI in education is real, but realizing this promise requires moving beyond enthusiasm to evidence-based, equity-focused, ethically-grounded integration that genuinely serves all learners. As AI technologies continue to evolve rapidly, the educational community must remain both open to innovation and critically vigilant about implementation. The goal is not AI integration for its own sake, but rather leveraging AI's capabilities to address persistent educational challenges—engagement, personalization, equity, and effectiveness—in ways that enhance rather than diminish the fundamentally human endeavor of teaching and learning. This review provides a foundation for that ongoing work, highlighting both the potential and the pitfalls of AI integration in education.
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