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Abstract 

Artificial intelligence (AI) tools, including generative AI and large language models, are transforming 

higher education by enhancing teaching effectiveness through administrative automation, personalized 

instruction, and real-time feedback, while shifting faculty roles toward facilitation and mentorship. This 

review synthesizes evidence on how AI influences student engagement via adaptive scaffolding, interactive 

learning, and motivational frameworks (PMAISE, Self-Determination Theory), and improves learning 

achievement with moderate to large effect sizes in meta-analyses, particularly when supporting self-

regulated and inquiry-based approaches. AI-driven learning analytics enable early intervention and 

predictive modeling for retention. Disciplinary differences show STEM fields emphasizing technical skills 

while humanities focus on ethical and conceptual applications. Challenges include ethical concerns (bias, 

privacy, and academic integrity), cognitive over-reliance, and the need for robust governance frameworks. 

Successful integration requires human-centered design, faculty development, and policies that balance 

innovation with academic values, ultimately fostering "AI Capital" for improved graduate employability in 

an AI-shaped economy. 
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1. Introduction 

The global higher education sector is currently navigating a period of unprecedented transformation, 

catalyzed by the rapid maturation and proliferation of artificial intelligence (AI) technologies (Aithal & 

Maiya, 2023). Since the widespread introduction of sophisticated large language models (LLMs) and 

generative artificial intelligence (GenAI) in late 2022, universities have shifted from a posture of cautious 

observation to one of near-universal integration (Gonzales Jr, 2025). This shift is not merely an addition of 

new technological tools into existing structures but a fundamental reordering of the pedagogical, 

administrative, and cognitive frameworks that define higher education institutions (Bakar, 2021). The 

impact of these tools is multifaceted, influencing teaching effectiveness by automating administrative 

burdens and necessitating new instructional roles; reshaping student engagement through personalized 

(Tariq, 2025). Adaptive, and interactive experiences; and redefining learning achievement through the lens 

of cognitive scaffolding and the development of "AI Capital" (Singh & Goyal, 2025). To provide a holistic 
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overview of these interconnected dimensions, a conceptual framework illustrating the role of AI in higher 

education is presented in Figure 1. The figure highlights how AI tools influence teaching effectiveness, 

student engagement, and learning achievement, ultimately shaping graduate employability. 

 

 
2. The Convergence of Pedagogical Theory and Artificial Intelligence 

The integration of artificial intelligence into higher education is underpinned by a variety of established and 

emerging pedagogical frameworks. One of the most significant theoretical developments is the PMAISE 

model (Pedagogical Mediation of AI for Student Engagement) (Köpeczi-Bócz, 2025). Which posits that the 

impact of AI tools is not intrinsic to the technology itself but is mediated by the instructional methods 

employed (Lin, 2022). This framework identifies three critical mechanisms of mediation: structured 

feedback, which enhances metacognitive awareness and task clarity; interactive scaffolding, which fosters 

peer and teacher interaction; and personalization alignment (Zhang & Zhang, 2026). Which adapts 

instructional pace and content to individual learner profiles. These mechanisms correspond directly to the 

cognitive, emotional, and behavioral dimensions of student engagement (Halverson & Graham, 2019). 

Furthermore, AI integration aligns with constructivist principles, where learners actively construct 

knowledge through interaction with intelligent systems. Concepts such as the Zone of Proximal 

Development (ZPD) are particularly relevant, as AI tools can function as a "more capable peer (Cai et al., 

2025). Providing the necessary scaffolding for students to reach higher levels of understanding than they 

could achieve independently. This is complemented by Cognitive Load Theory (CLT) (Salleh et al., 2018). 

Which explains how adaptive AI systems reduce extraneous cognitive load by adjusting content complexity 

to the learner’s current ability, thereby maximizing the germane load available for deep processing and skill 

acquisition (Feng, 2025). 

Table 1: Theoretical Frameworks for AI Integration in Higher Education 

Theoretical 

Framework 

Application to AI in Higher Education Core Outcomes 

PMAISE Model Mediates AI functionalities through 

interactive pedagogies like flipped 

Enhances behavioral, emotional, and 

cognitive engagement (Long et al., 
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classrooms and project-based learning. 2025). 

Cognitive Load 

Theory 

Uses adaptive systems to manage the 

complexity of instructional materials based 

on real-time student performance. 

Prevents cognitive overload and 

maximizes germane load processing 

(Long et al., 2025; Swett, 2026). 

Self-Determination 

Theory 

AI-driven personalized feedback meets the 

fundamental needs for autonomy, 

competence, and relatedness. 

Increases intrinsic motivation and 

student self-efficacy (Long et al., 

2025). 

Transactional 

Distance Theory 

AI chatbots and interactive platforms reduce 

the psychological and communication gap 

in distance learning. 

Facilitates immediate feedback and 

personalized learner support (Long et 

al., 2025; Bimpong, 2025). 

The interaction between these theories and AI tools suggests that the most successful implementations are 

those that view technology not as a replacement for human instruction, but as a strategic partner that 

amplifies the teacher's effectiveness and the student's cognitive agency (Mouta et al., 2025). 

 

3. Impact on Teaching Effectiveness and Faculty Dynamics 

Teaching effectiveness in the modern HEI is increasingly defined by the ability to orchestrate human-AI 

collaboration. The emergence of AI has introduced a duality for faculty: a massive reduction in the 

administrative "drudge work" that has historically contributed to burnout, alongside a profound shift in the 

skills required to deliver high-quality instruction (Romano et al., 2024). 

 

3.1 Administrative Offloading and the Restoration of Instructional Time 

One of the most measurable impacts of AI on teaching effectiveness is the reduction of administrative 

burden. Research indicates that educators who integrate AI tools into their weekly workflows save an 

average of 5.9 hours per week, which equates to approximately six full weeks per school year (Deep et al., 

2024). This reclaimed time represents a significant shift in the faculty workload, allowing instructors to 

redirect their efforts away from repetitive tasks and toward the high-impact relational work of mentoring, 

advising, and direct student interaction (Johnson & Griffin, 2024).  

Administrative and instructional tasks now commonly offloaded to AI systems include: 

• Assessment and Grading: AI-powered tools facilitate faster feedback cycles by automating the 

grading of objective assignments and providing formative suggestions for more complex work 

(Kapoor et al., 2026). 

• Course and Curriculum Design: Approximately 24% of educators utilize AI to generate or update 

lesson plans, assignments, and supporting classroom materials, ensuring that content remains current 

and pedagogically sound (Almuhanna, 2025). 

• Enrollment and Admissions: AI solutions automate repetitive administrative processes such as 

financial aid processing, enrollment management, and student admissions, facilitating more efficient 

institutional operations (Jayaram & Bhat, 2022). 

• Support for Diverse Learners: AI-mediated language support and accessibility tools (e.g., text-to-

speech, live captions) contribute to more inclusive environments, particularly in multilingual and 

international settings (Goldenthal et al., 2021). 

 

3.2 The Evolution of the Faculty Role 

As AI handles more of the "transmission" and "administration" aspects of education, the role of the faculty 

member is shifting toward that of a facilitator, mentor, and orchestrator of learning experiences (Petko et al., 
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2025). This transition is not without its challenges. Currently, a significant "skills gap" exists within the 

professoriate; for example, reports from the Commonwealth of Learning suggest that only about 22% of 

faculty members are actively using AI tools, often due to concerns regarding academic integrity, potential 

for plagiarism, or the existential fear of being replaced by automation (Harris et al., 2023).  

To address this, institutions are moving toward a more comprehensive "AI-infused pedagogy." This 

approach leverages AI tools not just for efficiency, but to promote higher-order thinking, collaborative 

learning, and interdisciplinary problem-solving (Saputra et al., 2025). Effective teaching in this era requires 

faculty to develop "uncertainty/bias literacy," allowing them to guide students in the critical evaluation of 

AI outputs and the ethical implications of their use (Madleňák et al., 2026). The effectiveness of an 

instructor is now increasingly tied to their ability to foster "AI literacy" as a core component of their 

discipline, moving beyond technical disciplines into the social sciences and humanities (Wu & Huang, 

2026). 

 

4. Dynamics of Student Engagement and Motivation 

Student engagement is widely recognized as a multidimensional construct encompassing behavioral 

(participation and effort), emotional (interest and belonging), and cognitive (investment and self-regulation) 

domains. AI tools have demonstrated a profound ability to influence all three dimensions, although the 

quality of that engagement is highly sensitive to the tool's pedagogical positioning (Bognár et al., 2024). 

 

4.1 The Influence of Tool Framing on Intrinsic Motivation 

The framing of an AI tool as either a "productivity engine" or a "collaborative partner" has direct 

consequences for student motivation. A comparative study of ChatGPT and Google’s NotebookLM 

revealed significant variances in intrinsic motivation based on their pedagogical positioning within a course 

(Ramaswamy, 2025).  

 

Table 2: Motivational Outcomes Based on AI Tool Pedagogical Positioning 

AI Tool 

Positioning 

Perceived Role Motivational Outcome 

NotebookLM Study Companion / 

Learning Aid 

Significantly higher intrinsic motivation; students engaged with 

the tool as a partner in understanding complex materials (Swett, 

2026). 

ChatGPT Transactional 

Productivity Tool 

Motivation was more varied and often transactional; the tool was 

seen more as a means to an end (completing a task) than as a 

companion in learning (Swett, 2026). 

This finding suggests that if HEIs frame AI as a collaborative partner rather than just an efficiency tool, they 

can foster deeper intrinsic motivation and more meaningful learning experiences. Qualitative data also 

indicates that specific features (Msambwa et al., 2025). Such as AI-generated audio summaries (podcasts), 

are particularly effective at managing cognitive load, allowing students to process information without 

overwhelming their working memory (Nguyen & Nguyen, 2025). 

 

4.2 Measuring Engagement through AI-Generated Metrics 

The use of AI-powered learning analytics has introduced new, data-driven ways to measure and optimize 

student engagement across different disciplines and demographics. By analyzing metrics such as Time-on-

Task, Interaction Frequency, and Knowledge Mastery, institutions can gain a more granular understanding 

of how students are interacting with course content (Murthy, 2025). 

Research shows that engagement patterns are often discipline-specific. For instance, students in STEM-

related fields generally demonstrate stronger engagement with AI tools than those in non-STEM fields, 
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although the pattern of association between tool use and academic performance remains consistent across 

disciplines (Chukwu et al., 2026). Furthermore, tools designed to support Knowledge Mastery are 

associated with higher levels of engagement compared to those that focus primarily on interaction frequency 

or time spent on tasks (Carroll et al., 2021). This suggests that students are most engaged when they 

perceive the AI tool as contributing directly to their mastery of a subject rather than just increasing their 

productivity or activity levels (Lin & Chen, 2024). 

 

4.3 Behavioral and Emotional Impacts of AI Integration 

Beyond cognitive gains, AI integration has significant emotional and behavioral impacts. In nursing and 

health education, for example, AI-integrated settings have achieved student approval ratings as high as 

93.37% by providing scaffolded peer interactions and reflection-based support (Chance, 2025). Interactive 

AI tools, such as the Gamified Artificial Intelligence Education Robot (GAIER), have been shown to 

significantly enhance motivation and problem-solving skills in high-stakes environments like laboratory 

safety courses (Saboorifar & Rabbani, 2025). 

However, the "novelty factor" remains a concern in behavioral engagement research. Some longitudinal 

studies suggest that reported gains in engagement may diminish once the initial novelty of the AI tool wears 

off (Baumann et al., 2025). This underscores the need for "long-term, pedagogically grounded design" that 

moves beyond the immediate excitement of the technology to focus on sustained instructional value (Zhao 

et al., 2025). 

 

5. Impact on Learning Achievement and Academic Outcomes 

The impact of AI on learning achievement is increasingly supported by a growing body of meta-analytical 

and empirical evidence. While the overall effect is positive, it is highly moderated by factors such as the 

type of AI technology, the duration of the intervention, and the student's existing self-regulation skills 

(Kaliisa et al., 2026). 

 

5.1 Meta-Analytical Findings on Learning Achievement 

Meta-analyses conducted between 2022 and 2025 have provided a clearer picture of the magnitude of AI’s 

impact on student performance. 

Table 3: Meta-Analytical Evidence of AI's Impact on Academic Performance 

Meta-Analysis 

Focus 

Number of 

Studies (N) 

Effect Size (g) Key Moderators 

ChatGPT in 

HEIs 

22 0.573 

(Moderate 

Positive) 

Self-regulated learning ($g=1.115$) and case-based 

learning ($g=0.836$) showed the largest gains 

(Haverkamp et al., 2023). 

AI in Blended 

Learning 

21 (N=2,873) 0.5 (Medium) Personalized systems > Chatbots/ITS; grade level 

and subject area significantly moderate the effect 

(Sardi et al., 2025). 

GenAI on 

Higher-Order 

Thinking 

29 Moderate 

Positive 

Problem-solving and critical thinking saw the most 

significant improvement; creativity was relatively 

limited (Huang et al., 2025). 

AI on Self-

Efficacy 

N/A 0.758 (Large) Discipline and the specific role played by the AI 

tool significantly moderate the effect on confidence 

(Massaty et al., 2024). 

These findings indicate that AI has a substantial potential to enhance learning achievement, particularly 

when it supports self-regulated and inquiry-based learning (Mamun, 2022). The larger effect size for self-
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regulated learning suggest that AI functions best when it empowers students to take control of their own 

learning process, providing them with the "just-in-time" support they need to navigate complex academic 

challenges (Jin et al., 2023). 

 

5.2 The Concept of AI Capital and Graduate Readiness 

In the context of learning achievement, a new metric of success has emerged: "AI Capital." This is defined 

as a multidimensional asset comprised of AI-related knowledge, skills, and capabilities that significantly 

enhances both academic success and future employability (Challoumis, 2024). 

• Knowledge: The cognitive and theoretical understanding of AI fundamentals, ethical considerations, 

and social implications (BenJaMins  & Salazar García, 2019). 

• Skills: Technical proficiency and hands-on application, including programming, model 

development, and tool operation (Hsiao et al., 2023). 

• Capabilities: The strategic and applied use of AI in professional contexts, such as using AI to drive 

productivity and innovation in the workplace (Patil, 2024). 

Possessing high levels of AI Capital is strongly associated with improved grades in AI-related coursework 

and, crucially, higher employment rates six months after graduation. Graduates with this capital receive 

significantly more job interview invitations and are often considered for higher-paying roles (Parveen & 

Alkudsi, 2024). This suggests that learning achievement in the AI era must be defined not just by traditional 

academic performance, but by the acquisition of specialized technological fluencies that are in high demand 

in the contemporary labor market (Pertiwi et al., 2024). 

 

5.3 Cognitive Risks and the "Expertise Reversal Effect" 

Despite the positive effects on achievement, there are significant risks associated with cognitive over-

reliance on AI. The "Expertise Reversal Effect" occurs when instructional scaffolds (AI tools) that are 

helpful to novices become unnecessary or even detrimental to more proficient students, as the additional 

guidance interferes with their existing cognitive schemas (Karamuk, 2025). Furthermore, concern exists 

regarding "Cognitive Debt" the potential loss of fundamental critical thinking and independent thought 

skills if students use AI to bypass the productive struggle of teach (Lodge & Loble, 2026). 

Experimental studies suggest that while AI can improve productivity, it may lead to a shallower depth of 

knowledge if the intervention is not carefully designed to promote deep engagement (Dell'Acqua et al., 

2023). To mitigate this, researchers recommend that AI-mediated interventions last between 8 and 16 

weeks, allowing students to move beyond surface-level interaction toward the deep, sustained engagement 

required to foster higher-order thinking skills (Mikaeili, 2026). 

 

6. Disciplinary Comparisons: STEM vs. Humanities 

The impact of AI tools is not uniform across higher education; it is deeply colored by the traditions, 

methodologies, and values of specific academic disciplines. While STEM subjects have historically been the 

primary site of AI development and early adoption, the humanities are increasingly emerging as critical sites 

for evaluating the technology’s social and ethical dimensions (Hutson et al., 2022). 

 

6.1 Disciplinary Differences in AI Literacy and Needs 

Research comparing STEM and humanities students reveals significant differences in their priorities, 

confidence levels, and learning preferences regarding AI literacy (Cheng et al., 2025). 
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Table 4: Disciplinary Divergence in AI Literacy and Assessment Needs 

Priority / 

Perception 

STEM Students Humanities Students 

Primary 

Focus 

Technical skills, programming, and 

algorithmic logic (Alenezi & Alenezi, 

2025; Triplett, 2023). 

Conceptual understanding, ethical reasoning, 

and social impact (Alenezi & Alenezi, 2025; 

Triplett, 2023). 

AI 

Confidence 

Generally higher levels of familiarity 

and comfort with AI tools (Dong et al., 

2025). 

More skeptical of AI's academic value and 

skeptical of scoring potential of AI outputs 

(Dong et al., 2025). 

Assessment 

Needs 

Quantitative monitoring, desktop 

control, and behavior tracking (Seo et 

al., 2021). 

Qualitative assessment, support for creative 

assignments, and idea generation (Seo et al., 

2021). 

Future 

Outlook 

View AI as a direct technical role 

requirement (e.g., data analyst, 

engineer) (Cengage Group, 2025). 

View AI skills as "transferable" and necessary 

for navigating an AI-shaped society (Dong et 

al., 2025; Cengage Group, 2025). 

STEM students typically view AI as an extension of their technical expertise, focusing on accuracy, 

reproducibility, and measurable outcomes. Humanities students, by contrast, are more likely to use AI 

through an interdisciplinary lens, using it to evaluate arguments, explore different worldviews, and develop 

nuanced perspectives on society and morality (Leon et al., 2025). This divergence has led to calls for 

"discipline-responsive AI curricula" that balance technical training with ethical grounding tailored to the 

specific needs of each field (Raman et al., 2026). 

 

6.2 Interdisciplinary Synergy: "Thinking with AI" 

Rather than maintaining a strict divide, many contemporary initiatives are seeking to bridge the gap between 

technical and humanistic approaches to AI. The "Humanistic AI" project, for example, explores how 

scholars can "think with AI" rather than just writing about it, using machine learning concepts to rethink 

core humanistic questions of meaning and representation (Xu, 2026). 

Specific interdisciplinary case studies illustrate this potential: 

• Health Professions Education: Using AI "Termbots" to master medical terminology, and 

integrating AI agents as "digital teammates" to handle repetitive documentation, allowing staff to 

focus on empathetic patient care (Yudkowsky, 2019).  

• Legal English and Linguistics: Using AI chatbots to improve student participation and text-student 

interaction, while simultaneously using humanistic expertise to analyze the narrative limitations of 

these models (Raquel & Llerena-Izquierdo, 2026). 

• Entrepreneurship and Business: Utilizing virtual simulation games and role-playing with 

ChatGPT to immerse students in decision-making scenarios and improve communication skills 

(Stampfl et al., 2024). 

This trend toward interdisciplinary collaboration suggests that the future of AI in higher education lies not in 

the dominance of one discipline over another, but in the synthesis of technical capability and humanistic 

insight (Aithal & Maiya, 2023). 

 

7. Learning Analytics and Early Intervention for Student Success 

AI-driven learning analytics (LA) have become central to the evolution of student success strategies in 

higher education. By transforming the "digital traces" of student behavior into actionable insights, 

institutions can now identify and support at-risk students with a degree of precision and timeliness that was 
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previously impossible (Cabral et al., 2025). Figure 2 presents the role of AI-driven learning analytics in 

identifying and supporting at-risk students. 

It demonstrates how predictive modeling enables timely and data-informed interventions. 

 

 
 

7.1 Predictive Modeling and Retention Strategies 

Institutional success in retention is increasingly tied to the deployment of sophisticated machine learning 

models that analyze a vast array of student data. Florida International University (FIU), for instance, utilizes 

machine learning to test "every possible predictive methodology," identifying students as at-risk if their 

probability score for retention or graduation falls below 70% (Bhat & Jayaram,  2023). 

Table 5: Strengths and Limitations of Predictive Machine Learning Models in Education 

Predictive Model / 

Algorithm 

Strengths in Educational Context Limitations 

Random Forest / 

CART 

Handles missing data well and is robust 

against overfitting (Fahd et al., 2022). 

Can face classification issues with 

weighted variables in very large 

datasets (Fahd et al., 2022). 

Support Vector 

Machines (SVM) 

Effective for predicting exam performance 

and long-term academic success (Fahd et 

al., 2022). 

Requires high-quality labeled data and 

can be computationally intensive. 

Deep-Learning / 

Transformer 

Systems 

Integrates behavioral, cognitive, and 

affective indicators for a holistic view of 

student engagement (Farayola et al., 2024). 

Often characterized by "algorithmic 

opacity" (the black-box problem) 

(Farayola et al., 2024). 

These models allow institutions to move from a reactive to a strategic posture. Georgia State University, for 

example, daily tracks more than 800 risk factors for every student. When a student exhibits at-risk behavior 

such as dropping a class in the middle of a semester the system flags an advisor to reach out immediately. 

This proactive combination of AI and human intervention has improved GSU’s graduation rates by 7% 

overall (Eremenko, 2022).  
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7.2 The Shift toward Relational and Human-Centered Analytics 

A critical insight from recent research is that predictive analytics alone are insufficient to improve 

outcomes; they must be coupled with timely, theory-based interventions (Bleijenberg et al., 2018). The 

concept of "relational feedback" emphasizes that interventions are most effective when they strengthen the 

student-instructor relationship. For example, a study showed that more than 30% of at-risk students 

identified by AI visited previously unengaged learning activities within two weeks after receiving a 

personalized, relationally focused email intervention (Dai et al., 2025). 

Furthermore, as AI-driven systems evolve, there is a marked shift away from simple performance 

dashboards toward systems that account for student well-being and digital equity. This requires a transition 

from purely quantitative data mining toward "context-sensitive innovation" that adheres to ethical norms 

and regulatory expectations (Ajayi & Letseka, 2026). Sustainable adoption of learning analytics requires 

that data governance frameworks are robust enough to prevent surveillance and maintain student trust while 

providing the insights necessary for success (Sadiq, 2025). 

 

8. Ethical Challenges and Institutional Governance Frameworks 

As AI becomes deeply embedded in higher education, HEIs are facing a suite of ethical tensions that 

demand a shift in institutional governance. The consensus is moving toward a "four-pillar" framework that 

balances the pursuit of technical efficiency with the protection of human agency and academic integrity 

(Qalavand, 2025). 

 

8.1 The Four Pillars of AI Governance in HEIs 

1. Academic Integrity and Authorship: The focus is shifting from "one-shot" product assessment 

(the final paper) toward "multi-turn workflows." Ethical quality is maintained through "Disclosure 

and Process Evidence," requiring students to document their work process, including prompting, 

verification, and iteration (Albrethsen et al., 2026).   

2. Privacy and Data Protection: "Smart-campus" initiatives (e.g., access control, incident analytics) 

raise concerns about secondary data use and intrusive monitoring. Institutions must implement 

"Privacy-by-Design," ensuring they collect only the least data necessary and maintain a clear 

separation between academic analytics and safety monitoring (Talu, 2025). 

3. Bias, Fairness, and Equity: AI models can entrench historical disadvantages through algorithmic 

bias or unequal access to premium tools. Governance frameworks must ensure "baseline access" and 

multilingual design to prevent the "digital divide" from widening (Madleňák et al., 2026). 

4. Student Agency and Potential De-skilling: There is a risk that AI replaces peer collaboration and 

deliberate practice. Governance must protect social integration and ensure that AI augments rather 

than replaces human-centered educational relationships (Singh, 2026). 

 

8.2 Global Policy and Literacy Frameworks 

International organizations such as UNESCO are playing a decisive role in shaping these governance 

standards. UNESCO’s "AI for Skills Development in Higher Education" program promotes the 

"responsible, ethical, and human-centered" integration of AI, aligning institutional policies with 

international regulatory frameworks during the 2025–2026 academic year (Asio & Suero, 2025). 

A key component of this institutional response is the development of "AI Literacy Frameworks." These 

frameworks define literacy not as a technical skill but as a "habit of mind" characterized by curiosity, 

skepticism, and a willingness to iterate (Zhai, 2025). 
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Table 6: Foundational Content Areas and Mental Habits in AI Literacy Frameworks 

Literacy Domain 

(DOL Framework) 

Description of Foundational 

Content 

Mental Habit / Principle 

Understand AI 

Principles 

Grasp core concepts, 

capabilities, and limitations. 

Foundational Awareness (U.S. Department of 

Labor, 2025). 

Direct AI Effectively Create clear prompts and 

provide appropriate context. 

Strategic Iteration (U.S. Department of Labor, 

2025). 

Evaluate AI Outputs Assess results for accuracy, 

relevance, and bias. 

Critical Skepticism (Every Learner 

Everywhere, 2025; U.S. Department of Labor, 

2025). 

Use AI Responsibly Protect data security and 

maintain ethical integrity. 

Accountability (Every Learner Everywhere, 

2025). 

Informed Refusal Capacity to recognize when not 

to use AI. 

Cognitive Autonomy (Every Learner 

Everywhere, 2025). 

These frameworks emphasize that the literate student or faculty member is one who knows how to balance 

AI use with the human experience and recognize "digital fatigue" (Kashlot, 2025). 

 

9. Impact on Graduate Employability and the Future of Work 

The impact of AI tools in higher education is intimately linked to the changing landscape of the global labor 

market. Graduates are entering an economy where AI is both a powerful productivity booster and a source 

of significant disruption for entry-level roles (John, 2025). 

 

9.1 The Paradox of the Entry-Level Market 

While AI adoption is surging with 78% of organizations using AI in at least one part of their work entry-

level positions are "shrinking at companies integrating AI" (Perry Piscione, 2025). Historically, 

technological shifts favored junior employees, but the current wave of AI often automates the very tasks 

(e.g., basic coding, research summaries, drafting) that were previously the domain of new graduates 

(Basheer, 2023). In fields highly exposed to AI, employment for Gen-Z college graduates has fallen by as 

much as 16% since late 2022 (Tahir, 2025).  

This "fragile" entry-level market suggests that traditional job preparation is no longer sufficient. Employers 

are increasingly choosing to replace parts of junior roles with automation rather than redesigning those roles 

around workers (Bosbach, 2022). To remain competitive, graduates must demonstrate that they can work 

alongside AI as "performance boosters" while providing the soft skills that AI cannot replicate, such as 

analytical judgment, creativity, and empathy (Hall, 2024).  

 

9.2 The Revaluation of Soft Skills and Human Expertise 

As AI excels at writing, summarizing, and data analysis, the human contribution is being revalued. 

Microsoft’s 2023 Work Trend Index report found that 82% of leaders believe employees will need new 

skills to keep pace with AI growth, but these skills are not exclusively technical (Khalifa & Albadawy, 

2024). 

Key "Human-Centric" Competencies for the AI Era: 

• Analytical Judgment: The ability to verify and contextualize AI-generated outputs in complex real-

world scenarios (Chatterjee, 2025). 

• Creative Problem-Solving: Moving beyond pattern recognition toward original synthesis and 

innovation (Thomas, 2025). 
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• Ethical Reasoning: Navigating the moral implications of AI deployment in professional settings 

(Nanjundan et al., 2025). 

• Relational Intelligence: Effective communication and teamwork that fosters the "human touch" in 

client and peer interactions (Weber et al., 2021). 

Approximately 42% of bachelor's degree students have reconsidered their major because of these shifts, 

reflecting a growing awareness that degrees must align with an "AI-shaped economy" (Hou, 2025). HEIs are 

responding by integrating "AI Capital" development directly into career preparation, ensuring that graduates 

are prepared not just for today’s jobs, but for a future where they must continuously reskill and adapt to new 

autonomous agents (Preston, 2021).  

 

10. Future Directions and Research Gaps 

Despite the volume of research generated since 2022, several critical gaps remain in the understanding of 

AI’s impact on higher education. 

First, the long-term impact of AI on teaching, learning, and educational equity remains underexplored 

(Batista et al., 2024). Most current studies focus on immediate gains in performance or productivity, but the 

"longitudinal impact on cognitive development" and the potential for "cognitive dependency" require years 

of study to fully understand (Kour et al., 2019). Second, there is a persistent geographic and socioeconomic 

bias in the literature. While research in broader Asia and regions like Lebanon and South Africa is 

expanding, the swift expansion of AI may create "institutional pressures" that negatively influence the 

effectiveness of education in developing countries with limited digital infrastructure (Mutambara, 2025).  

Furthermore, the transition toward "Agentic AI" autonomous tools that can complete multi-step tasks 

independently represents the next frontier of disruption (Abou Ali et al., 2025). Institutional governance 

frameworks and pedagogical models must be "designed for agility," with built-in mechanisms to rapidly 

update content and delivery as AI capabilities continue to evolve (Duggal, 2018).  

 

Conclusion 

 Artificial intelligence tools are fundamentally reshaping higher education by augmenting teaching 

effectiveness, deepening student engagement, and elevating learning outcomes through personalization, 

automation of routine tasks, and data-driven insights. When pedagogically integrated using frameworks 

such as PMAISE and aligned with cognitive and motivational theories, AI acts as a collaborative partner 

that reduces faculty workload, enables real-time scaffolding, and supports higher-order thinking. Meta-

analytic evidence confirms moderate to strong positive effects on achievement, particularly in self-regulated 

and blended learning environments, while learning analytics facilitate proactive retention strategies. 

However, disciplinary variations, risks of cognitive dependency, algorithmic bias, privacy issues, and the 

"expertise reversal effect" highlight the need for thoughtful implementation. 

To maximize benefits, institutions must invest in comprehensive AI literacy programs for faculty and 

students, establish clear ethical governance frameworks emphasizing transparency and equity, and prioritize 

human-AI synergy over replacement. Future success depends on longitudinal research, inclusive design, and 

policies that prepare graduates with both technical proficiency and human-centric skills. By embracing AI 

as an augmentative force within sound pedagogical practice, higher education can create more engaging, 

effective, and equitable learning ecosystems that better prepare students for the demands of an AI-driven 

future. 

 

References 

Abou Ali, M., Dornaika, F., & Charafeddine, J. (2025). Agentic AI: a comprehensive survey of 



_____________________________________________________________________________________________ 

Volume: 4, No: 1         January-March, 2026 

4536 

architectures, applications, and future directions. Artificial Intelligence Review, 59(1), 11. 

Aithal, P. S., & Maiya, A. K. (2023). Innovations in higher education industry–Shaping the 

future. International Journal of Case Studies in Business, IT, and Education (IJCSBE), 7(4), 283-

311. 

Aithal, P. S., & Maiya, A. K. (2023). Innovations in higher education industry–Shaping the 

future. International Journal of Case Studies in Business, IT, and Education (IJCSBE), 7(4), 283-

311. 

Ajayi, O. E., & Letseka, M. (2026). From Engagement to Outcomes: AI-Driven Learning Analytics in 

Higher Education Insights for South Africa. Trends in Higher Education, 5(1), 16. 

Albrethsen, J., Datta, Y., Kumar, K., & Rajasekar, S. (2026). DeepContext: Stateful Real-Time Detection of 

Multi-Turn Adversarial Intent Drift in LLMs. arXiv preprint arXiv:2602.16935. 

Almuhanna, M. A. (2025). Teachers' perspectives of integrating AI-powered technologies in K-12 education 

for creating customized learning materials and resources. Education and Information 

Technologies, 30(8), 10343-10371. 

Asio, J. M. R., & Suero, A. N. (2025). Global Synergy: Cross-Border Collaborations in AI-Enabled Smart 

City Development. In AI and Emerging Technologies for Emergency Response and Smart Cities (pp. 

259-286). IGI Global Scientific Publishing. 

Bakar, S. (2021). Investigating the dynamics of contemporary pedagogical approaches in higher education 

through innovations, challenges, and paradigm shifts. Social Science Chronicle, 1(1), 1-19. 

Basheer, H. (2023). Artificial Intelligence and Robotics: towards the evolution of sustainable graduate 

employability ecosystem: a contemporary perspective for higher education stakeholders in the UAE. 

University of Bath. 

Batista, J., Mesquita, A., & Carnaz, G. (2024). Generative AI and higher education: Trends, challenges, and 

future directions from a systematic literature review. Information, 15(11), 676. 

Baumann, S., Stone, R. T., & Abdelall, E. (2025). Smart healthcare at home: a review of AI-enabled 

wearables and diagnostics through the Lens of the pi-CON methodology. Sensors, 25(19), 6067. 

BenJaMins, V. R., & Salazar García, I. (2019). Towards a framework for understanding societal and ethical 

implications of Artificial Intelligence. Vulnerabilidad y cultura digital: riesgos y oportunidades de 

la sociedad hiperconectada, 89-100. 

Bhat, J., & Jayaram, Y. (2023). Predictive Analytics for Student Retention and Success Using 

AI/ML. International Journal of Artificial Intelligence, Data Science, and Machine Learning, 4(4), 

121-131. 

Bleijenberg, N., de Man-van Ginkel, J. M., Trappenburg, J. C., Ettema, R. G., Sino, C. G., Heim, N., ... & 

Schuurmans, M. J. (2018). Increasing value and reducing waste by optimizing the development of 

complex interventions: Enriching the development phase of the Medical Research Council (MRC) 

Framework. International journal of nursing studies, 79, 86-93. 

Bognár, L., Ágoston, G., Bacsa-Bán, A., Fauszt, T., Gubán, G., Joós, A., ... & Strauber, G. (2024). Re-

evaluating components of classical educational theories in AI-enhanced learning: An empirical study 

on student engagement. Education sciences, 14(9), 974. 

Bosbach, M. (2022). How Will People Enter the Legal Job Market in Ten Years’ Time? Entry-Level 

Professionals and the Digital Transformation of Legal Services. In Liquid Legal–Humanization and 

the Law (pp. 231-268). Cham: Springer International Publishing. 

Cabral, L., Pinto, R., & Gonçalves, G. (2025). AI-powered learning analytics dashboards: a systematic 

review of applications, techniques, and research gaps. Discover Education, 4(1), 525. 

Cai, L., Msafiri, M. M., & Kangwa, D. (2025). Exploring the impact of integrating AI tools in higher 

education using the Zone of Proximal Development. Education and Information 

Technologies, 30(6), 7191-7264. 



_____________________________________________________________________________________________ 

Volume: 4, No: 1         January-March, 2026 

4537 

Carroll, M., Lindsey, S., Chaparro, M., & Winslow, B. (2021). An applied model of learner engagement and 

strategies for increasing learner engagement in the modern educational environment. Interactive 

Learning Environments, 29(5), 757-771. 

Challoumis, C. (2024). NAVIGATING THE INTERSECTION OF CAPITAL, ENTERPRISES, AND AI 

TECHNOLOGY. In XIV International Scientific Conference (pp. 78-107). 

Chance, E. A. (2025). The combined impact of AI and VR on interdisciplinary learning and patient safety in 

healthcare education: a narrative review. BMC Medical Education, 25(1), 1039. 

Chatterjee, A. (2025, December). AI driven Test Scenario Generator. In 2025 5th International Conference 

on Information Communication and Software Engineering (ICICSE) (pp. 98-103). IEEE. 

Cheng, C. C., Wang, J. S., Zhai, X., & Yang, Y. T. C. (2025). AI literacy and gender equity in elementary 

education: A quasi-experimental study of a STEAM–PBL–AIoT course with questionnaire 

validation. International Journal of STEM Education, 12(1), 50. 

Chukwu, C. O., Chukwu, J. C., & Odey, F. A. (2026). AI-Powered Learning Tools on Measurement of 

Student Engagement Across Academic Disciplines: Implications of Age and Gender. Educational 

Point, 3(1), e144. 

Dai, W., Lin, J., Jin, F. J. Y., Tsai, Y. S., Srivastava, N., Le Bodic, P., ... & Chen, G. (2025). Learning 

Analytics for Early Identification of At-Risk Students and Feedback Intervention. Journal of 

Learning Analytics, 12(3), 102-125. 

Deep, S., Athimoolam, K., & Enoch, T. (2024). Optimizing administrative efficiency and student 

engagement in education: The impact of AI. International Journal of Current Science Research and 

Review, 7(10), 7792-7804. 

Dell'Acqua, F., McFowland III, E., Mollick, E. R., Lifshitz-Assaf, H., Kellogg, K., Rajendran, S., ... & 

Lakhani, K. R. (2023). Navigating the jagged technological frontier: Field experimental evidence of 

the effects of AI on knowledge worker productivity and quality. Harvard business school technology 

& operations mgt. Unit working paper, (24-013). 

Duggal, J. (2018). The DNA of strategy execution: Next generation project management and PMO. John 

Wiley & Sons. 

Eremenko, I. (2022). Strategic response in regional comprehensive universities: the influence of the 

environment in higher education. University of Pennsylvania. 

Feng, L. (2025). Investigating the effects of artificial intelligence-assisted language learning strategies on 

cognitive load and learning outcomes: A comparative study. Journal of Educational Computing 

Research, 62(8), 1741-1774. 

Goldenthal, E., Park, J., Liu, S. X., Mieczkowski, H., & Hancock, J. T. (2021). Not all AI are equal: 

Exploring the accessibility of AI-mediated communication technology. Computers in Human 

Behavior, 125, 106975. 

Gonzales Jr, F. D. (2025). University Faculty Perspectives on Instructional Uses of Generative Artificial 

Intelligence. University of California, Los Angeles. 

Hall, D. (2024). Proactive Problem Solving: How Everyone Can Fix Problems & Find Ideas for Working 

Smarter!. Clerisy Press. 

Halverson, L. R., & Graham, C. R. (2019). Learner engagement in blended learning environments: A 

conceptual framework. Online learning, 23(2), 145-178. 

Harris, J. T., Zimpher, N., Lane, J. E., Sun, J. C., & Baker, G. F. (2023). Academic leadership and 

governance of higher education: A guide for trustees, leaders, and aspiring leaders of two-and four-

year institutions. Routledge. 

Hou, Y. (2025). What do we mean by “AI Integration”? Toward a typology of integrating artificial 

intelligence in higher education. Higher Education, 1-19. 

Hsiao, H. S., Chen, J. C., Chen, J. H., Chien, Y. H., Chang, C. P., & Chung, G. H. (2023). A study on the 



_____________________________________________________________________________________________ 

Volume: 4, No: 1         January-March, 2026 

4538 

effects of using gamification with the 6E model on high school students’ computer programming 

self-efficacy, IoT knowledge, hands-on skills, and behavioral patterns. Educational technology 

research and development, 71(4), 1821-1849. 

Hutson, J., Jeevanjee, T., Vander Graaf, V., Lively, J., Weber, J., Weir, G., ... & Edele, S. (2022). Artificial 

intelligence and the disruption of higher education: Strategies for integrations across 

disciplines. Creative Education, 13(12). 

Jayaram, Y., & Bhat, J. (2022). Intelligent Forms Automation for Higher Ed: Streamlining Student 

Onboarding and Administrative Workflows. International Journal of Emerging Trends in Computer 

Science and Information Technology, 3(4), 100-111. 

Jin, S. H., Im, K., Yoo, M., Roll, I., & Seo, K. (2023). Supporting students’ self-regulated learning in online 

learning using artificial intelligence applications. International Journal of Educational Technology 

in Higher Education, 20(1), 37. 

John, G. (2025). Changing Landscape of Job Market and the Challenges Before HEIs. In Transformations 

and Changing Perspectives in Higher Education (pp. 84-91). Routledge India. 

Johnson, W. B., & Griffin, K. A. (2024). On being a mentor: A guide for higher education faculty. 

Routledge. 

Kaliisa, R., Misiejuk, K., López-Pernas, S., & Saqr, M. (2026). How does artificial intelligence compare to 

human feedback? A meta-analysis of performance, feedback perception, and learning 

dispositions. Educational Psychology, 46(1), 80-111. 

Kapoor, N., Singh, A., Kulshreshtha, S., & Sharma, L. M. (2026). AI-Powered Assessment and Feedback: 

Enhancing Learning Outcomes In the Digital Era. In AI Education Strategies for Future-Proofing 

Curriculum Design (pp. 267-294). IGI Global Scientific Publishing. 

Karamuk, E. (2025). The automation trap: Unpacking the consequences of over-reliance on AI in education 

and its hidden costs. In Pitfalls of AI integration in education: Skill obsolescence, misuse, and 

bias (pp. 151-174). IGI Global Scientific Publishing. 

Kashlot, S. (2025). Exploring the influence of information overload in the context of digital learning tools. 

Khalifa, M., & Albadawy, M. (2024). Using artificial intelligence in academic writing and research: An 

essential productivity tool. Computer methods and programs in biomedicine update, 5, 100145. 

Köpeczi-Bócz, T. (2025). New Paradigms of Learning: Artificial Intelligence and Pedagogical Innovation in 

Higher Education. 

Kour, J., El-Den, J., & Sriratanaviriyakul, N. (2019). The role of positive psychology in improving 

employees’ performance and organizational productivity: An experimental study. Procedia 

Computer Science, 161, 226-232. 

Leon, C., Lipuma, J., & Oviedo-Torres, X. (2025, July). Artificial intelligence in STEM education: A 

transdisciplinary framework for engagement and innovation. In Frontiers in Education (Vol. 10, p. 

1619888). Frontiers. 

Lin, H. (2022). Influences of artificial intelligence in education on teaching effectiveness: The mediating 

effect of teachers’ perceptions of educational technology. International Journal of Emerging 

Technologies in Learning (Online), 17(24), 144. 

Lin, H., & Chen, Q. (2024). Artificial intelligence (AI)-integrated educational applications and college 

students’ creativity and academic emotions: students and teachers’ perceptions and attitudes. BMC 

psychology, 12(1), 487. 

Lodge, J. M., & Loble, L. (2026). Artificial intelligence, cognitive offloading and implications for 

education. 

Madleňák, R., Madleňáková, L., Cvacho, V., & Gachulinec, D. (2026). Ethical Challenges of Artificial 

Intelligence in Higher Education: A Four-Pillar Student-Activity Framework for Institutional 

Governance. Education Sciences, 16(4), 555. 



_____________________________________________________________________________________________ 

Volume: 4, No: 1         January-March, 2026 

4539 

Madleňák, R., Madleňáková, L., Cvacho, V., & Gachulinec, D. (2026). Ethical Challenges of Artificial 

Intelligence in Higher Education: A Four-Pillar Student-Activity Framework for Institutional 

Governance. Education Sciences, 16(4), 555. 

Mamun, M. A. A. (2022). Fostering self-regulation and engaged exploration during the learner-content 

interaction process: the role of scaffolding in the online inquiry-based learning 

environment. Interactive Technology and Smart Education, 19(4), 482-509. 

Mikaeili, A. (2026). AI-Mediated Language Learning: Designing for Agency. 

Mouta, A., Pinto-Llorente, A. M., & Torrecilla-Sánchez, E. M. (2025). “Where is Agency Moving to?”: 

Exploring the Interplay between AI Technologies in Education and Human Agency. Digital 

Society, 4(2), 49. 

Msambwa, M. M., Wen, Z., & Daniel, K. (2025). The impact of AI on the personal and collaborative 

learning environments in higher education. European Journal of Education, 60(1), e12909. 

Murthy, G. R. (2025). AI-POWERED LEARNING ANALYTICS: ENHANCING STUDENT 

PERFORMANCE THROUGH DATA-DRIVEN INSIGHTS. FOUNDATIONS AND FUTURES OF 

MULTIDISCIPLINARY RESEARCH: CROSS-DOMAIN METHODS AND MODELS, 1. 

Mutambara, A. G. (2025). Artificial Intelligence: A driver of inclusive development and shared prosperity 

for the Global South. CRC Press. 

Nanjundan, P., Indu, P. V., & Thomas, L. (2025). Navigating the ethical landscape of artificial intelligence: 

Challenges, frameworks, and responsible deployment. In Artificial Intelligence Technologies for 

Engineering Applications (pp. 1-13). CRC Press. 

Nguyen, N. L., & Nguyen, T. P. L. (2025). The impact of implementing AI-generated audio transcriptions 

on English majors’ cognitive load. AsiaCALL Online Journal, 16(1), 140-158. 

Parveen, M., & Alkudsi, Y. M. (2024). Graduates' perspectives on AI integration: Implications for skill 

development and career readiness. International Journal of Educational Research & Innovation 

(IJERI), (22). 

Patil, D. (2024). Human-artificial intelligence collaboration in the modern workplace: Maximizing 

productivity and transforming job roles. Available at SSRN 5057414. 

Perry Piscione, D. (2025). The shrinking organization due to AI: The coming white-collar 

bloodbath. Available at SSRN 5277389. 

Pertiwi, R. W. L., Kulsum, L. U., & Hanifah, I. A. (2024). Evaluating the impact of artificial intelligence-

based learning methods on students' motivation and academic achievement. International Journal of 

Post Axial: Futuristic Teaching and Learning, 49-58.\ 

Petko, D., Keane, T., Cox, M., Howard, S., Lewin, C., McMorrough, A., ... & Yamada, M. (2025). 

Thematic Working Group 1-Bridging the gap between research and practice: Improving research-

involved guidelines on emerging technologies in education. 

Preston, J. (2021). Artificial intelligence in the capitalist university: Academic labour, commodification, and 

value. Routledge. 

Qalavand, M. (2025). Architecting the Future of Veterinary Medical Education: A Blueprint for Integrated 

Transformation. 

Raman, R., Achuthan, K., & Nedungadi, P. (2026). Generative AI Integration in Education: Theoretical 

Review and Future Directions Informed by the ADO Framework. Information, 17(3), 241. 

Ramaswamy, V. (2025). The Co-Intelligence Revolution: How Humans and AI Co-Create New Value. 

Penguin Random House India Private Limited. 

Raquel, A. C., & Llerena-Izquierdo, J. (2026). Comparative Experimental Studies on Superior Cognitive 

Domains: AI Versus Humans. Technologies, 14(1), 55. 

Romano, L. F., Khumalo, Z. T., & Benitez, S. (2024). FACULTY PERSPECTIVES ON ARTIFICIAL 

INTELLIGENCE IN HIGHER EDUCATION: A QUALITATIVE STUDY AT A REGIONAL 



_____________________________________________________________________________________________ 

Volume: 4, No: 1         January-March, 2026 

4540 

UNIVERSITY. European Journal of Emerging Social Science and Humanities, 1(01), 66-82. 

Saboorifar, H., & Rabbani, A. (2025). Safeguarding Academic Integrity from AI-Assisted Cheating in 

Online Medical Examinations-Short Communication. Future of Medical Education Journal, 15(3). 

Sadiq, A. (2025). Data Governance in Education: Enhancing Predictions and Decision. Data Governance, 

DevSecOps, and Advancements in Modern Software, 99. 

Salleh, S. M., Shukur, Z., & Judi, H. M. (2018). Scaffolding model for efficient programming learning 

based on cognitive load theory. International Journal of Pure and Applied Mathematics, 118(7), 77-

83. 

Saputra, R. F. A., Ridha, M., & Sulaimon, J. T. (2025). Deep learning applications in primary education: A 

systematic literature review of emerging trends, challenges, and opportunities. Jurnal Pendidikan 

Progresif, 15(3), 1785-1810. 

Singh, D. (2026). Advanced Human-AI Synergy for Effective Collaboration: Ethical Implications and 

Future Prospects. INTELETICA, 3(5), 24-38. 

Singh, J., & Goyal, J. S. (2025). The future of AI in education: A conceptual exploration. International 

Journal of Indian Psychology, 13(1), 2349-3429. 

Stampfl, R., Geyer, B., Deissl-O'Meara, M., & Ivkić, I. (2024). Revolutionising role-playing games with 

ChatGPT. arXiv preprint arXiv:2407.02048. 

Tahir, A. (2025). The effects of generation anxiety on post-secondary mental health outcomes: Implications 

for service providers and educators (Doctoral dissertation, Lethbridge, Alta.: University of 

Lethbridge, Faculty of Education). 

Talu, M. (2025). Insights in Cybersecurity of a Smart Campus--A Review. Journal of Cybersecurity 

Education, Research and Practice, 2025(1). 

Tariq, M. U. (2025). AI-driven personalized learning: Revolutionizing student engagement and teacher 

efficiency in education 5.0. In AI and emerging technologies for emergency response and smart 

cities (pp. 75-96). IGI Global Scientific Publishing. 

Thomas, C. (2025). The Pattern Synthesis: A Historical Framework for Knowledge Evolution. Available at 

SSRN 5541618. 

Weber, U., Lömker, M., & Moskaliuk, J. (2021). The human touch. Management Revue, 32(4), 385-407. 

Wu, Y., & Huang, Y. (2026). Faculty AI literacy in higher education systems: a systematic review and 

future-adaptive framework. Interactive Learning Environments, 1-31. 

Xu, W. (2026). Human-Centered Artificial Intelligence (HCAI): Foundations and Approaches. arXiv 

preprint arXiv:2601.01247. 

Yudkowsky, R. (2019). Assessment in health professions education (Vol. 26). Y. S. Park, & S. M. Downing 

(Eds.). New York: Routledge. 

Zhai, X. (2025). DAIL: Discipline-Based Artificial Intelligence Literacy. Available at SSRN 5745703. 

Zhang, X., & Zhang, W. (2026). Fostering Creative Instructional Design: Unpacking the Role of 

Metacognitive Scaffolding in an AI Pedagogical Agent for Pre-Service Preschool Teachers A 

Moderated Mediation Model. Education Sciences, 16(1), 172. 

Zhao, X., Liu, J. Y., & Guo, X. M. (2025). Multidimensional characteristics of design thinking and project-

based learning (DT-PBL) in higher education: a grounded theory study. European Journal of 

Engineering Education, 50(6), 1285-1304. 

 


