	
	
	



The Engagement-Scaffolding Nexus: A Systematic Review of how Student Engagement and Teacher Scaffolding Mediate AI’s Impact on Academic Achievement


Abstract
The impact of AI on teaching and learning approaches in higher education has been dramatic, but its effect on student academic success is a topic of debate. The present literature review provides an in-depth analysis of how student engagement and instructor scaffolding mediate and regulate the impact of AI use on academic success. Empirical studies on the impact of AI on academic performance published between 2019 and 2025 were found, screened, and summarized following the PRISMA 2020 guidelines. The results indicate that the use of AI enhances students’ academic performance through personalization, adaptive feedback, and increased efficiency. The positive effect of AI use on student achievement is mediated by students’ cognitive, behavioural, and motivational engagement, and instructor scaffolding. The findings reveal that student involvement mediates the relationship between AI utilization and academic performance and teacher scaffolding positively moderates the relationship. The present study, informed by these findings, proposes the Engagement-Scaffolding Nexus to specify how AI contributes to academic achievement. The findings imply that AI should assist students’ learning and cognition instead of totally substituting their own educational endeavours. Therefore, the pivotal role of educators in an AI-augmented learning environment and the prudent incorporation of AI technology in higher education as an adjunct to pedagogical practices should be considered.
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1. Introduction
The swift development of artificial intelligence (AI), particularly generative AI tools such as ChatGPT, has transformed the way teaching is conducted in universities worldwide. Educational institutions are increasingly adopting AI-powered tools to support students with personalized learning, writing, knowledge, and engagement (Ben Otman et al., 2024; Al-Mamary & Alfalah, 2024). While much research shows AI can have a positive impact on academic performance and learning outcomes, new evidence also highlights concerns around over-reliance on AI, reduced critical thinking skills and issues around academic integrity. Mixed findings indicate that the effect of AI on academic success is contingent on a variety of pedagogical and behavioral factors, not just on AI use.
Student engagement refers to how actively students are involved in AI-supported learning activities and benefit from them, and teacher scaffolding refers to the instructional support students require to use AI technologies effectively and responsibly. Therefore, it is necessary to understand the relationship between student engagement, instructor scaffolding, and AI use to explain the differences in academic achievement outcomes. This chapter lays out the background of the study, the research problems and challenges, and the research objectives and questions that guide this systematic literature review.
1.2. Background of the Study
Artificial intelligence has emerged as a transformative force altering higher education environments, a fundamental characteristic established in the research of Alam et al. (2026). Tarhini et al. (2026) assert that the primary catalysts of the worldwide digital revolution in higher education are institutional imperatives and national priorities. Examples of these national agendas are Saudi Arabia’s Vision 2030 and Oman’s Vision 2040, both of which promote educational innovation via technological integration. Eltahir and Babiker (2024) classified three categories of well utilized AI tools: intelligent teaching platforms, adaptive learning systems, and generative AI exemplified by ChatGPT, all of which tailor to the learning speeds and requirements of individual students. These technologies have the ability to enhance efficiency and improve the overall quality of education by delivering quick, tailored feedback and automating routine tasks (Youssef et al., 2024).
1.3. Research Issues and Problems
Although artificial intelligence (AI) possesses substantial developmental potential, notable academic disparities remain concerning its influence on pupils' academic achievement. In 2026, Castro-Lopez et al. characterized this phenomenon of contradictory empirical findings as the "performance paradox". A 2025 study by Phua et al.endorses the beneficial aspects of AI, although other research has warned that it possesses dual risks. The adverse consequences of excessive dependence on AI technologies encompass academic procrastination, memory deterioration, and a reduction in critical thinking and independent reasoning abilities. 
Research on AI in education remains fragmented, with numerous research focusing on technology, pedagogy, and psychological learning processes in isolation (Alam et al., 2026). Furthermore, there is minimal integration between Cognitive Load Theory (CLT) and artificial intelligence applications, especially with assistance for students' working memory. Festiyed et al. (2026) assert that numerous AI products are utilized beyond official educational settings, hence constraining their potential to cultivate higher-order thinking skills. The Engagement Scaffold Nexus, wherein active student participation and instructor guidance are crucial for enhancing the academic efficacy of AI, as underscored by recent research (Gu & Yan, 2025).
1.4. Research Objectives and Questions
This systematic literature review's main goal is to investigate how teacher scaffolding and student engagement work together to mitigate and limit the effects of AI technologies on academic achievement in higher education (Bai & Wang, 2025).This study is guided by the following specific research questions:
· RQ1: How does multifaceted student engagement (behavioural, emotional, and cognitive) mediate the link between the use of AI and academic achievement?
· RQ2: How do “AI + Teacher” models compare to autonomous usage, and how much does Teacher Scaffolding act as a critical boundary condition for AI efficacy?
· RQ3: What is the moderating effect of learner-level factors (digital readiness and AI literacy) on the relationship between perceptions of AI and learning outcomes?
2. Methodology
This chapter delineates the approach for a systematic literature review (SLR) concerning the relationship between student engagement and instructor scaffolding in AI-enhanced higher education.The review was guided by the PRISMA 2020 guidelines and the systematic literature review process proposed by Kitchenham and Charters (2007) to identify, evaluate, and synthesize empirical evidence on the impact of generative artificial intelligence (GenAI) on academic performance. Key steps included database selection, keyword searches, article screening, eligibility assessment, and data synthesis to ensure transparency and reliability. The chapter details the databases, search strategies, selection criteria, and data analysis techniques employed.
2.1 Database Used 
To ensure comprehensive literature coverage, it is essential to utilize many high-quality, peer-reviewed databases. According to Yu et al. (2025), databases such as Web of Science (WOS), Scopus, ERIC, and PsycINFO are commonly utilized in AI and education research due to their global recognition and academic credibility. Moreover, Google Scholar is sometimes employed to locate relevant research and grey literature from reference lists, hence expanding the scope of the review (Aljuaid, 2024).
2.2 Search String
Boolean operators and wildcards are essential to capturing many iterations of important topics of study. The search strings should be grouped by themes in order to increase the accuracy of the literature search and its relevance. Technology-related terminologies include “Artificial Intelligence”, “Generative AI”, “ChatGPT” and “Adaptive Learning”, while the themes of engagement and scaffolding are “Student Engagement”, “Teacher Scaffolding”, “Cognitive Load” and “Motivation”. Examples of outcome language include the words “Academic Performance,” “Learning Outcomes,” and “Achievement.” Therefore, combining these phrases with Boolean operators like AND and OR will yield more complete search results.
Table 1: Search String 
	Item
	Search string

	AI Technology 
	"Artificial Intelligence", "Generative AI", "ChatGPT", "Adaptive Learning Systems", "Intelligent Tutoring".

	Mediating Process 
	"Student Engagement", "Teacher Scaffolding", "Scaffolding", "Motivation", "Cognitive Load".

	Outcomes 
	"Academic Achievement", "Learning Outcomes", "Performance", "Knowledge Acquisition".


2.3 Article Selection Process
The article selection procedure consisted of four stages according to the PRISMA framework: identification, screening, eligibility evaluation, and inclusion.Initially, papers were obtained from Scopus, Web of Science, and Google Scholar, with duplicates eliminated. During the screening phase, titles and abstracts were evaluated for their pertinence to higher education, generative AI, student engagement, teacher scaffolding, or academic accomplishment, resulting in the deletion of irrelevant studies. The remaining papers were subjected to a comprehensive evaluation to verify compliance with the inclusion criteria. In total, 37 articles were chosen for study, offering insights into the correlation among engagement, scaffolding, and AI-assisted academic success in higher education.

Figure 1: PRISMA Framework Flow
2.4 Inclusion and Exclusion Criteria
This study employed the PICOS framework—Participants, Interventions, Comparisons, Outcomes, and Study Design—to ensure the accuracy and reliability of the findings. The selected studies focused on university students in higher education environments to fulfill participant criteria (Gu & Yan, 2025). The studies were required to utilize AI-powered tools for assignments or academic purposes (Yu et al., 2025). The comparison criteria emphasized studies that contrasted AI-based learning tactics with traditional teaching methods or non-AI learning environments (Dong et al., 2025). Only studies that provided measurable academic success indicators—such as GPA, test scores, or measures of student engagement—were included for outcomes (Dong et al., 2025). The review focused on empirical research methodologies, including quasi-experimental designs, experimental studies, and Partial Least Squares Structural Equation Modeling (PLS-SEM) techniques (Aljuaid, 2024). 
To maintain the review's relevance, certain exclusion criteria were employed. This review is confined to the higher education sector, excluding non-English publications, conceptual papers, and studies related to K–12 education (Dong et al., 2025; Aljuaid, 2024).
Table 2: Inclusion and exclusion criteria
	Criterion
	Inclusion Criteria
	Exclusion Criteria

	Participants (P)
	Students currently enrolled in higher education institutions (undergraduate or postgraduate).
	K-12 students, primary school learners, or professionals in non-academic settings.

	Intervention (I)
	Use of AI-powered tools (GenAI, Adaptive Learning, Intelligent Tutoring) for academic tasks.
	General ICT tools (e.g., basic search engines) or AI used solely for administrative purposes.

	Comparison (C)
	Traditional instruction, unguided AI usage, or non-AI scaffolded environments.
	Studies lacking a control group or baseline for comparison.

	Outcomes (O)
	Quantitative measures of academic achievement (GPA, test scores) and/or student engagement.
	Qualitative-only perceptions or non-academic outcomes (e.g., social media satisfaction).

	Study Design (S)
	Quantitative empirical research, including experimental, quasi-experimental, and PLS-SEM designs.
	Non-empirical papers, editorials, dissertations, or purely theoretical reflections.


2.5 Social Cognitive Theory (SCT): The Role of Self-Efficacy
Social Cognitive Theory (SCT) elucidates learning as a dynamic interplay among personal characteristics, environmental influences, and actions, a concept referred to as triadic reciprocal determinism (Shahzad et al., 2024). A fundamental element of SCT is Self-Efficacy, which is defined as a student's conviction in their ability to successfully perform tasks (Bećirović et al., 2025). 
AI tools affect self-efficacy by delivering real-time insights and "success experiences" via adaptive feedback loops (Shahzad et al., 2024b). Elevated AI self-efficacy correlates with enhanced effort, persistence, and profound cognitive involvement (Tarhini et al., 2026). This article examines the "self-efficacy paradox," wherein excessive confidence in AI may result in over-reliance, thereby undermining a student's critical thinking abilities.
Table 3: Theoretical Mapping of the Engagement-Scaffolding Nexus
	Theoretical Framework
	Core Concept Applied
	Role in the Nexus
	Contribution to the SLR

	Cognitive Load Theory (CLT)
	Extraneous vs. Germane Load
	Efficiency Mechanism
	Explains how AI reduces "noise" (extraneous load) so students can focus on engagement (germane load).

	Constructivism & ZPD
	Zone of Proximal Development
	Scaffolding Mechanism
	Defines AI as a "conditional scaffold" that must be guided by a teacher to stay within the student's learning zone.

	TAM / UTAUT / TPB
	Perceived Usefulness & Attitude
	Usage Initiation
	Explains the psychological drivers (PU, PEOU) that lead a student to adopt AI in the first place.

	Social Cognitive Theory (SCT)
	Self-Efficacy & Reciprocal Determinism
	Persistence Mechanism
	Explains how a student’s confidence in their AI skills drives deeper, sustained cognitive engagement.


3. Results
The consensus from meta-analyses and real-world studies is that AI tools, especially Generative AI (GenAI) like ChatGPT, improve academic performance among university students. A specific meta-analysis comprising 37 independent studies showed a large positive impact with standardized mean difference (SMD) value of 0.961. Other meta-analyses reported equally promising overall effect sizes in which the GenAI interventions generated a g = 0.683 based on 19 studies and AI technologies a g = 0.812 based on 24 articles. A further meta-analysis looking at 29 studies found a significant positive effect (0.924) as well. This positive impact is illustrated in the following examples:
· The utilization of AI in education increased students’ average scores from 75 points to 86 points in one course. AI-powered adaptive learning systems resulted in a There is a major improvement in student performance with regards to average post-assessment. The marks increased from 68.4% to 82.7%. 
· AI-Driven Improvements to Education Productivity and Individualized Learning. Using the Learning Tools positively correlates with good learning outcomes credited to individualized guidance, improved educational productivity and lessened mental load.
· AI has a better link to students' academic performance in Technical Subject Areas (e.g., linear algebra r=0.245; microelectronic devices r=0.312) than in Humanities Subject Areas (e.g., modern history r=0.134). 
The research showed that there are also negatives, such as the potential for AI to cause over-reliance or be unguided. In a meta-analysis of studies looking at AI, 26.3% of studies were negative (out of 19). When AI is used without guidance and/or autonomously, there is potential for a "perverse effect" or "impairment in academic achievement." Over-reliance on AI can have a detrimental impact on developing critical thinking, originality and self-editing skills, resulting in more "surface vs conceptual" learning. In another study, AI literacy characteristics had no statistically significant impact on student academic achievement, indicating a need to re-evaluate ways to incorporate AI into education.
The Influence of Student Engagement 
· Student engagement always proves to be a significant mediating variable between the use of AI technology and academic performance. 
· The effect of AI on student engagement: With the help of tools powered by AI, students can become more engaged because these tools provide engaging, customizable, and personalized experiences. AI tools were found to produce a "very high level of learner engagement" because they help provide instant feedback, individualized instruction, and motivate students. Students have reported increased interest, motivation, and learning support through the use of AI tools. In fact, AI feedback systems increase the cognitive, affective, behavioral, and social engagement levels of the users. KM-oriented AI tools are particularly known to foster student engagement.
· The research shows that Student Engagement (SE) serves as a significant statistical mediator in the relationship between the use of AI tools, their perceived usefulness and enhancement of learning outcomes. Engagement represents an exertion of cognitive energy and effort toward an academic task (i.e., germane cognitive load) and reflects the “cognitive bridge” between using digital tools and achieving academic success and gaining knowledge. Perception by students of the usefulness of AI tools increases the likelihood of their active engagement in learning, thus utilizing cognitive resources in order to create a deeper understanding. The results of the meta-analysis confirm that the effect of GenAI on student academic performance is significantly mediated by students’ Learning Motivation, Academic Self-Efficacy, and Creative Self-Efficacy. Of particular importance, the effect of GenAI feedback on student academic performance is significantly mediated by student engagement, indicating that AI enhances student academic performance because it increases mean levels of students’ engagement. A number of empirical studies support the finding that deeper levels of engagement (both cognitive, emotional, social and behavioural) are highly correlated with improved academic outcomes.
Teacher scaffolding role
· Scaffolding by teachers serves as an essential moderator and facilitator of ensuring that the impact of AI on academic achievement remains positive.
· Moderation of the effect of AI by teachers: The positive effect of AI on academic achievement is substantially amplified by teacher support. Studies have found that AI interaction with teacher support achieves greater improvements (g = 1.426) relative to those with no teacher support (g = 0.077). On the other hand, lack of teacher involvement was found to result in the negative impact of GenAI applications. This implies that "the pivotal role of AI integration into instructional design and curricula development of subject matters may serve as a basis for proper use of AI technologies". 
· Structured vs. Unguided Use of AI: The difference between the structured and unguided use of AI technology is vital. While structured interventions with AI are associated with increased interest in individual study, critical thinking, and performance, the unguided use of AI does not ensure improvement of academic achievements and may hinder problem solving. It is thus suggested that the role of pedagogic integration is more important than the availability of AI tools in education.
Significance of Integration and Training for Pedagogic Purposes: It is important to note that teaching assistance from instructors is viewed as crucial for developing critical thinking and creativity even if artificial intelligence is used. Artificial Intelligence-assisted writing becomes more efficient when it is backed by institutional regulations, pedagogical assistance, and ethical instruction. The teachers are advised to be proactive in participating in their students’ interaction with the GenAI tools, talking about AI-generated content, offering assistance, and clarifying mistakes of artificial intelligence feedback. Consequently, it is necessary to organize training for teachers so that they could acquire the needed skills for using AI tools in their classes, which would include AI literacy and pedagogic assistance.
Nexus of Engagement and Scaffolding in the Context of AI 
All the studies together reveal that the full power of AI in higher education lies not just in the technology itself but in the interaction between student engagement and strategic teacher scaffolding.  
· AI as a Scaffold: The generative AI can serve as a scaffold mechanism in a particular course by letting students work in their Zones of Proximal Development. Students who make use of AI not merely for regurgitation but for constructing knowledge and adding to it (that is, mastery goal structure) can have positive impacts on applied knowledge, critical thinking, and autonomous learning. In order to achieve such effects, it is necessary that the teacher guide the phases in which AI will be used.
· Mediation and Moderation Effects: The beneficial effect of AI in terms of academic outcomes becomes strongly mediated by student engagement, while teacher scaffolding serves as a strong moderator. In other words, student engagement helps mediate the effects of AI use and its usefulness in terms of learning gains. On the other hand, teacher scaffolding moderates the use of AI so that it brings about beneficial effects of student engagement.
4. Discussion
The evidence reviewed in the academic literature suggests there is a strong positive overall impact of AI on student learning outcomes. This positive trend has been documented in multiple meta-analyses, which provide substantial evidence of the positive impact of AI on students' learning. For example, one meta-analysis integrated 37 independent studies and documented a substantial positive impact of ChatGPT on the academic performance of university students, with a standardized mean difference of 0.961. This study documented that the impact of ChatGPT was that it was much greater than the impact of traditional chatbots. Additionally, other meta-analyses demonstrate the strength of this finding, as GenAI interventions demonstrate a large overall effect size (g = 0.683 based on 19 independent studies), while other AI technologies also demonstrate large overall effect sizes (0.812 based on 24 articles and 0.924 based on 29 studies). Additionally, AI-powered adaptive learning systems have led to substantial improvements in student performance, with average post assessment scores rising from 68.4% to 82.7%. The use of AI-Assisted Learning Tools (AIALTU) is associated with improvements in student learning outcomes because they provide personalized instruction, make learning more efficient, and reduce cognitive load. Many studies report similar student performance improvements across learning levels and academic settings. Further, AI tools have a significantly greater correlation with student achievement in STEM (science, technology, engineering and mathematics) subjects (e.g., Microelectronic Devices, r = 0.312) versus non-STEM or the humanities (e.g., History and Modern History, r = 0.134), suggesting that the benefit of AI is dependent on the subject matter.
The positive impacts of AI on learning outcomes are however not guaranteed or pervasive. It is important to acknowledge a portion of studies that displayed negative effect sizes (26.3% in one meta-analysis). The use of unguided/autonomous AI is said to have a "perverse effect" and an "impoverishing effect on academic outcomes." Often concerns are expressed about over reliance on AI, leading to decline in critical thinking skills, originality, independent learning abilities and development of "surface learning rather than conceptual learning." 
The Centrality of student Engagement 
Student engagement has consistently been a significant mediating factor of how AI affect learning outcomes.
· AI as a Catalyst of student engagement: AI supported tools are known for their tendency to stimulate student engagement through their interactive, adaptive and personal nature that fosters focus and motivation. Students report increased levels of interest, motivation and learning support from their interaction with AI tools. AI assisted feedback systems seem to promote the three domains of cognitive, emotional and behavioral engagement and social engagement. AI tools that focus on Knowledge Mastery had a particularly strong association with higher levels of student engagement.
· The Mediating Role of Engagement: Engagement in CLT reflects the learners' purposeful commitment of cognitive effort, and therefore, is consistent with germane cognitive load and acts as a cognitive bridge between the use and perceived usefulness of digital tools and the improvement of academic performance and acquisition of knowledge. When students explicitly engage – cognitively, behaviorally, and emotionally – they are better able to devote cognitive resources towards understanding, integrating, and applying knowledge.
· Mediating evidence from empirical researches: Students engagement has been proved to be mediating the associations of both AI tools use/perceived usefulness to learning performance from statistics. That means, GenAI have a significant mediation effect on students academic performance through motivations (learning motivation, academic self-efficacy, creative self-efficacy, etc.). Besides, students performance generated from GenAI has also been proved to be mediated by students engagement in statistics, implying that students engagement is mostly what make AI benefit most to performance. High levels of engagement have been shown through research to predict academic performance very well.
The Indispensable Moderating role of Teacher Scaffolding 
Teacher scaffolding and proactive support have been shown as indispensable moderating and enabling factors of AI-assisted academic success. 
· Amplified AI Impact with Teacher Support: The influence of AI on student academic outcomes was substantially amplified when combined with teacher support (g = 1.426) than without (g = 0.077) when used in GenAI interaction. Meanwhile, not integrating teacher support and guidance into AI has often been associated with detrimental consequences of GenAI usage. This highlights that "the pivotal nature of integrating AI into lesson planning and subject-specific curriculums may hold the secret to successful AI use". 
· Structured vs. Unsupervised Use: The division of supervised (structured) use versus unsupervised (unguided) use of AI is critically important. Compared to unguiding use, AI with pedagogical support (structured intervention) greatly amplified independent study engagement, critical thinking, communication, and problem-solving and even enhanced overall performance; without pedagogical support, AI use only sometimes enhanced performance, but even negatively impacted problem-solving with summative evaluation. The educational utility of AI is thus more about how it is integrated rather than the mere availability; an unguiding use of AI in education has high possibilities for passive consumption of AI content and dependence rather than autonomy.
· Teaching and Training: Teachers must continue to make students think critically and creatively even with the availability of AI. The instructor should create the AI enabled tasks that keep learners engaged, reflective, and attentive. The faculty development courses should focus not only on technical skills, but also on strategies for pedagogical integration for effective learning engagement. From the pedagogical point of view, the teacher needs to understand about the knowledge, capabilities and limitation of the AI and student-centred learning strategies. These include proactively engaging in conversations among learners using AI-based technologies, discussing suggested material by AI, offering assistance, and addressing feedback mistakes generated by artificial intelligence. The views of instructors may, nevertheless, indicate some scepticism about whether AI technologies are able to nurture learners’ independence in learning or help facilitate collaboration.
· AI as a Conditional Scaffold: Generally speaking, GenAI can be described as “a conditional scaffold” which gives learners an opportunity to work in ZPD. To ensure success, AI should be used as a cognitive aid tool, instead of substituting humans. For instance, effective AI-enabled writing depends on a combination of institutional policies, pedagogical scaffolding, and ethical guidelines which will ensure that AI will be employed merely as a supportive tool for learners.
The Engagement-Scaffolding Nexus 
All of these findings collectively indicate that the fully transformational capabilities of AI can be achieved through the dynamic intersection between AI and students-forming the Engagement-Scaffolding Nexus. Engagement serves as the mechanism whereby the impacts of AI interaction and perceived usefulness become learning outcomes. Teacher scaffolding, on the other hand, serves as the moderator that not only influences how students interact with the AI but also leverages engagement benefits, and circumvents any negative side effects of self-directed interaction with technology. Pedagogically sound technology must be integrated and perceived not merely as a tool, but rather as a means to a pedagogical end-one that will not undermine human cognition but rather enhance it by supporting “human-AI collaboration”. Instructors, through understanding how to relate technology to learning objectives and cognitive principles, will be able to optimize their learners’ environments for germane cognitive processing. 
Concerns, limitations, and theoretical bases 
However, there are several limitations and concerns. A central concern is the extent to which over-utilization of AI might deteriorate human cognitive ability, originality, and creativity. Ethical concerns with plagiarism, academic honesty, authorship, fairness (bias), privacy, and inaccuracy of information seem to be central. The reliability and accuracy of AI output was of concern for students, and this was found to reduce their AI self-efficacy and output quality in one study.
Multiple theoretical approaches form the foundation of this understanding:
· Cognitive Load Theory (CLT) describes how AI affects learning efficiency, by reducing extraneous and fostering germane cognitive load where engagement is a component of the latter. 
· TAM and UTAUT (Technology Acceptance Model and the Unified Theory of Acceptance and Use of Technology) are often applied in order to define students' perceptions of AI utility, ease of use, and intentions to use the technology. 
· Social Cognitive Theory (SCT) investigates the effects of generative AI on students' self-efficacy, creativity, and responsible actions which contribute to academic performance. 
· TTF (Task-Technology Fit) posits the degree of correspondence between tasks and AI tools as an antecedent for its acceptance and use. Engagement Theory and Self-Determination Theory (SDT) provide a framework for the motivational and psychological processes behind student engagement with AI.
However, in many of these papers limitations are also identified: they are based on cross-sectional designs that restrict our ability to infer cause and effect, and make use of self-reported data which can introduce bias; single institutions were sometimes the sole research context; the longitudinal studies which would indicate how the effects of GenAI change over time were absent. To conclude, the full impact of GenAI on student achievement still need further investigation, as it presents a truly disruptive technology that offers unprecedented potential. A careful and balanced implementation is required to harness this potential, keeping in mind active student involvement, and strategic teacher guidance as the keys to success.
5. Conclusion: Synthesizing the 'Gap-Bridging' Evidence
The evidence suggests that GenAI tools successfully bridge the engagement-performance gap by bolstering motivation and self-efficacy, particularly when output quality is high. However, the R^2 = 0.9075 predictive power must be balanced against the existence of "High Usage, Low Belief" clusters, which indicate that many students utilize AI for utilitarian efficiency rather than deep learning. Digital Literacy remains the fundamental moderator; without it, the bridge to performance gains leads only to surface-level academic inflation. The future of higher education necessitates a strategic balance between leveraging innovation for efficiency and preserving the rigorous, independent critical thought that defines the university experience.
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