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ABSTRACT 
The Future of University Teaching and Learning: Exploring the Transformative Potential of AI The 

discussions further revolved around the increased integration of AI technologies—such as adaptive 

learning systems, intelligent tutoring systems as well as learning analytics—into higher-echelons of 

education, which pledge to transform pedagogical practices and institutional operations alike. Utilizing 

a convergent parallel mixed-methods design, this study integrated quantitative survey data with 

qualitative case studies (N = 300 university stakeholders) to assess AI’s influence on personalized 

instructor feedback, curriculum compliance, student engagement, and administrative efficiency. Based on 

the survey results, most respondents agree that AI provides greater personalization of learning 

experiences and helps facilitate innovative ways of teaching, especially by identifying at-risk students 

earlier. However, respondents also highlighted major barriers, including inadequate infrastructure, a 

lack of training for faculty, and ethical issues around data privacy and algorithmic bias. Qualitative 

results contextualize these challenges and point to the urgent necessity for extensive faculty development, 

strong policy frameworks, and sustainable investments in digital infrastructure. Not only is this new 

research adding to the rich body of scholarship on digital transformation in higher education, but it also 

provides pragmatic directions on integrating AI on-campus. This paper summarizes the Path Towards a 

Responsible AI Approach, which encourages developers in advancing AI in a controlled manner to use 

its advantages meanwhile addressing the problem of ethics and the operational complexity in the AI 

applications to create a future more adaptive educational environment. 

INTRODUCTION 

The rise of Artificial Intelligence (AI) from science-fiction to a necessity in higher education has been 

swift. Computing power and machine-learning innovations have enabled AI to do things that we 
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previously considered uniquely human: processing natural language, identifying patterns, making data-

informed decisions. AI is being integrated into teaching as well as administrative operations in 

universities around the world. This level of cross-dimensional integration is transforming curricula, 

tailoring learning experiences and streamlining institutional processes. This Section serves as a 

foundation for understanding the strategic purpose AI serves as it relates to university teaching and 

learning through historical trend analysis, contemporary use cases, and future growth opportunities. 

The development of AI in educational domain stems back to the time of early text-based computer-

assisted instruction (CAI) back in the 1960s and 1970s. These initial efforts were targeted at programmed 

learning modules. As new algorithms were developed and computers became more powerful, AI-based 

adaptive learning systems arose to provide individualized educational experiences adapted in (near) real-

time to each student (Woolf, 2010). As there are advancements in AI, its role has evolved from only 

adaptive instruction to include intelligent tutoring systems, predictive analytics of student performance, 

and automated administrative process according to Luckin et al. (2016), which helps to enhance the 

operation efficiency through the level of higher education institutions. 

This Section also discusses the dual impact of AI on higher education. AI offers exciting advancements 

toward personalized learning and operational efficiencies, but it also introduces ethical Challenges, 

infrastructure requirements, and pedagogical implications that need to be designed into our approaches. 

This includes data privacy, algorithmic bias, and the digital divide — they all are the vital areas need to 

be inquired by the universities in order to provide equal access and successful learning outcomes (O’Neil, 

2016). 

Background and Context 

Wider technology and pedagogical trends have shaped how AI has been integrated into higher education. 

For centuries, universities have sought to incorporate new technologies in ways they say improve 

instruction and increase efficiency. The Internet, interactive multimedia, and e-learning platforms were 

the first armies of the digital revolution that pillaged the academic world — leaving behind the 

groundwork for the more advanced use of AI. 

Today, AI technologies are being utilized on all levels of higher education system. Incorporating adaptive 

learning environments that use data analytics to provide personalized learning experiences can support 

learners based on their individual learning needs (Siemens & Long, 2011). Intelligent tutoring systems 

provide students with real-time feedback—supporting their mastery of intricate concepts—and allow 

instructors to spend less time on an increasingly predictable set of data while still focusing on creative, 

analytical threads of teaching. For administrative roles, AI is already being deployed to automate tasks 

related to enrollment, scheduling, and resource allocation, which streamlines operations and enables 

teachers and administrators to focus on strategic planning (Baker & Inventado, 2014). 

This has resulted in the emergence of learning analytics as one of the prominent higher education 

applications of AI. Using advanced analytical methodology in institutional data sets, they could now 

predict student achievement, flag at risk students much earlier than historically possible, and institute 

timely intervention strategies that support student success. This data-driven approach to learning is 

changing the way universities track and improve the learning process and is driving a closer alignment 

between what is taught in education and what is practiced (Holmes, Bialik, & Fadel, 2019). 

Statement of the Problem 

While the potential applications of AI technology in higher education are promising, the rapid 

introduction of these technologies has also presented challenges. First, there are serious questions about 
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data privacy and security. AI systems need access to huge amounts of your personal and academic data, 

and without adequate safeguards, this information could be abused or publicly exposed in data breaches. 

Moreover, these systems’ algorithms are not without bias. Similar to a loan application, biased data may 

perpetuate different levels of treatment for different student groups if left unchecked, which would 

further exacerbate unequal treatment based on a student's demographic status (O’Neil, 2016). 

Another key problem is the huge variation in infrastructure and preparedness across universities. 

Although certain institutions are well-positioned with the right digital infrastructure and have invested in 

faculty talent, many more face daunting challenges in deployment of AI solutions. This disparity adds to a 

digital divide that can influence the quality of education available, especially in settings with fewer 

resources. 

In addition, the implementation of AI presents pedagogical issues that need us to revise our conventional 

way of teaching. How faculty can find new teaching models that use AI tools while maintaining the 

human factor in education. Professional development programs that prepare them to use AI effectively 

and ethically in their teaching practices are desperately needed (Holmes et al., 2019). 

RESEARCH OBJECTIVES 

The overarching aim of this study is to explore the transformative potential of AI in university teaching 

and learning, while also critically examining the associated challenges. The specific objectives of the 

research include: 

 Objective 1: To investigate how AI-enhanced learning platforms and intelligent tutoring systems 

personalize and improve student learning experiences. 

 Objective 2: To analyze the impact of AI on administrative efficiency and the overall operational 

effectiveness of higher education institutions. 

 Objective 3: To identify the ethical, infrastructural, and pedagogical challenges linked to the 

integration of AI in academic environments. 

 Objective 4: To develop a set of recommendations for universities to strategically implement AI 

tools while ensuring ethical practices and minimizing disparities in access. 

Research Questions 

In addressing the research objectives, this study seeks to answer the following key questions: 

 RQ1: In what ways can AI enhance teaching effectiveness and learning outcomes in university 

education? 

 RQ2: What are the primary infrastructural, ethical, and pedagogical challenges associated with 

the integration of AI in higher education? 

 RQ3: How do AI-driven learning analytics contribute to early identification and support of at-risk 

students? 

 RQ4: What strategies can universities adopt to ensure that AI is implemented in an equitable and 

effective manner, balancing innovation with ethical considerations? 

Significance of the Study 
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The importance of this research is that the ideas outlined can be crucial in guiding policy, pedagogy, and 

practice in higher ed. With universities around the world continuing to adopt AI technologies, it is 

important we understand both the benefits and the pitfalls. This study adds to the literature in the 

following ways: 

• Rendering a detailed review of the ways in which AI applications (like adaptive learning, intelligent 

teaching, and learning analytics) are revolutionizing the teaching scene. 

• Emphasizing ethical implications and offering concrete solutions to concerns about data privacy, 

algorithmic bias, and the digital divide. 

• Providing guidance on how to integrate AI into teaching and learning through best practices, helping 

educators and administrators foster more effective and inclusive learning environments. 

• Advising policy makers on the infrastructural investments and professional development initiatives 

required to support sustainable adoption of AI in higher education. 

It addresses these topics with the goal of contributing to the broader conversation about the role of AI in 

higher education and offering a framework that various institutions can utilize to embrace the full 

potential of these technologies while also being responsible and mindful in doing so. 

Scope and Delimitations 

We focus this study on the educational context of university teaching and learning as AI in university. It 

investigates everything from classroom applications — including adaptive learning and intelligent 

tutoring systems — to administrative areas such as predictive analytics and automated processes. 

Although the study takes note of ethical, infrastructural and pedagogical angles, it does not go into detail 

about the technical development of AI algorithms or about how AI might be applied in K-12 education. 

The research draws from an extensive analysis of existing literature, empirical evidence collated via 

surveys and interviews with academic stakeholders, as well as case studies of select universities that have 

implemented AI-centric initiatives. 

Delimitations of the Study The delimitation of the study include: 

• A focus on post-secondary educational institutions, thus not on K-12 educational environments. 

• Focus on AI applications that impact more directly on teaching, learning, and institutional effectiveness, 

rather than full technological systems developments. 

• Data analysis predominantly from institutions within developed environments (not reflecting challenges 

faced in less well-resourced or less technologically mature institutions). 

Section 1 has laid the scene by examining the transformative role now played by AI in the university 

teaching and learning landscape. This section has covered the historical context and current applications 

of AI in higher education and the challenges to be addressed that enable its effective and ethical use. The 

clear objectives and key research questions are outlined, detailing the significance and scope of the 

research. Fueled by this thorough groundwork, the subsequent Sections will delve deeper into the 

literature review, share empirical findings, and offer evidence-based solutions to elevate AI’s promise 

and diminish challenges. 

LITERATURE REVIEW 

https://academia.edu.pk/


 ACADEMIA International Journal for Social Sciences                                                                

Volume 4, Issue 2, 2025                 ISSN-L (Online): 3006-6638 

 

https://academia.edu.pk/                     |DOI: 10.63056/ACAD.004.02.0105|                    Page 63 
 

This Section offers a thorough examination of relevant literature on the incorporation of artificial 

intelligence (AI) within higher education. It also critically investigates the development of AI applications 

in education and learning, the theoretical frameworks that underpin such integration, and empirical 

studies underpinning the potential and the pitfalls of AI usage within universities. This Section lays the 

groundwork for understanding how AI is reshaping pedagogical practices and institutional operations 

through analysis of a diversity of scholarly sources. 

Theoretical Foundations and Historical Context 

There are a range of theoretical frameworks that inform the integration of AI into higher education, 

emphasizing the disruption of teaching and learning practices. The foundations of adaptive learning 

technologies began with early models of computer-assisted instruction in the 1960s and 1970s (Woolf, 

2010). These early initiatives focused on automating low-level rote learning and automating minimal 

interactivity for students. It was powered by behaviorist learning theories of the time — reinforcement 

and repetition were thought to be key elements of learning. 

As educational paradigms shifted, so did the theoretical foundations for technology-enhanced learning. 

As for constructivist and socio-constructivist theories, these proposed that learners actively build 

knowledge through interactions and experiences (Jonassen, 1991). The need to move away from 

standardized performance towards more personalized and meaningful learning experiences was a key 

factor in the evolution of AI systems and tools meant to augment this approach. Sie, H. & Long, D. (2011) 

Researchers assert that the integration of learning analytics and AI is a natural extension of educational 

theory, where data-driven insights buttress traditional pedagogical practices. These theoretical foundations 

have been vital in facilitating the design of adaptive learning environments addressing the unique 

requirements of learners. 

AI-Infused Learning and Teaching Ecosystems 

There is an extensive scholarship on the impact of AI-powered tools on the higher education sector. 

Among these impactful developments are adaptive learning systems, which alter instructional material 

on-the-fly, predicated on real-time analysis of individual student performance. According to Luckin, 

Holmes, Griffiths & Forcier (2016), these systems provide action rules to educators and enhance these by 

individualized paths for learning and achieving better results. According to empirical studies on adaptive 

systems, psychological phenomena, such as common learning challenges like knowledge gaps, are 

minimized through a personalized, adaptive approach to learning. 

Intelligent tutoring systems (ITS) are another example of the potential of AI in education. They deliver 

real-time, contextual feedback and guided support to learners as they explore challenging concepts. In 

many instances the implementation of Intelligent Tutoring Systems (ITS) can improve academic 

outcomes, especially in the areas of study that necessitate practice and iteration (VanLehn, 2011). 

Furthermore, it was demonstrated that these systems assist in reducing instructors' cognitive load and 

enable them to focus on higher-order teaching functions including enhancing critical thinking and 

creativity. 

Artificial Intelligence in Education The scope of AI in the education field is broader — including virtual 

learning and automated administration. Ai-enabled platforms allow the creation of virtual labs, 

simulations, and augmented reality (AR) scenarios where students can experiment in a beautiful, realistic, 

and responsible environment. These technologies provide opportunities for experiential learning that were 

previously constrained by space and logistical requirements (Holmes et al., 2019). Admin AI leverages 

institutional data to automate enrollment management, course scheduling, predictive maintenance of 

campus infrastructure, freeing human capacity for strategic initiatives. 
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Using data, such as learning analytics, for data-driven decision making 

One area of higher education in which AI can be revolutionary is the emergence of learning analytics. 

Learning analytics is the collection, analysis and reporting of data about learners and their contexts, for 

the purpose of understanding and improving learning outcomes and the environments in which it occurs. 

As asserted by Baker and Inventado (2014), have highlighted that this method not only enabled to discern 

students that are at risk-- offering a basis for personalized learning interventions, but also leading to 

improvements in educational outcomes. 

Research evidence shows that Learning Analytics can improve the timing and effectiveness of academic 

interventions. By identifying patterns in student engagement and performance, AI systems can predict 

learning difficulties before they become a major concern. This information allows educators to free up 

services like tutoring or counseling to person-specific areas of need. Plans that predict transfer lawsuits 

and the likelihood that a student will leave school have been shown to help in reducing dropout rates and 

increasing graduation in many longitudinal studies across a variety of data sets in higher education. 

Ethical, Infrastructural, and Pedagogical Hurdles 

While the benefits are clear, there are challenges associated with the use of AI in higher education. Then 

there are the ethical considerations that come into play, more than ever when it comes to data privacy, 

security, and possible algorithmic bias. O’Neil (2016) provides an in-depth scrutiny of unregulated AI 

systems, showing how they risk continuing and even magnifying social inequalities. Developing AI 

systems based on biased data will lead the systems to reinforce stereotypes and make unbalanced 

decisions. Such ethical concerns call for the establishment of sufficient data governance principles to 

safeguard the transparency and responsibility in utilizing AI in academia. 

Infrastructure is another major challenge. Although a handful of universities have made significant 

investments in cutting-edge digital infrastructure to accommodate advanced AI applications, many 

institutions lack even basic tools, not to mention funding. This tech divide can result in a disparity in 

access to AI-powered learning ecosystems, further widening the chasm between resource-rich and 

resource-poor institutions. Holmes et al. (2019) explain that equitable access to AI tools is important not 

only for improving learning outcomes, but also for developing inclusive practices that benefit learning 

across diverse student populations. 

The pedagogical questions complicate further the introduction of AI. Academic staff frequently have to 

adjust to emerging technologies with little training or support. As technological evolution happens at a 

blistering pace, traditional faculty professional development structures within universities often cannot 

keep pace, leaving educators ill-equipped to fully harness AI within the learning experience (Holmes et 

al., 2019). The gap emphasizes the need for continuing, specialized training programs that not only equip 

educators with technical skills, but also pedagogical insights on how to effective incorporate AI tools into 

their teaching practices. 

Trends in AI Research for Higher Education: The Future 

There are promising directions for future work with AI applications in HE, according to the literature. An 

important example is the continued development of adaptive learning algorithms to ensure they continue 

to be reactive and update regularly based on a diverse student base. In addition, the scholars are studying 

how up-and-coming technologies, such as augmented reality (AR) and virtual reality (VR), might be 

combined with AI to provide even more immersive and effective learning. Moreover, longitudinal studies 

are necessary to examine the long-term effects of AI integration on student learning outcomes, 

institutional efficiency, and faculty practices. 
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The other is the cross-disciplinary collaboration. An intersection between computer science, cognitive 

psychology, and educational research may be the wellspring for novel approaches that satisfy both 

technical feasibility and ethical scrutiny. Given that universities continue to trial AI-driven initiatives 

across their communities, the sharing of best practices and empirical insights will be fundamental towards 

informing policy and practice at-scale. 

Synthesis of Key Findings 

With an aim to synthesize the already reviewed literature, some key themes emerge. First, AI has 

tremendous potential to personalize education and improve institutional efficiency. This transformative 

shift is best exemplified through adaptive learning systems and intelligent tutoring systems that provide 

customized learning experiences while allowing teachers to prioritize the highly human elements of the 

teaching process. Second, learning analytics is a strong data-driven decision-making tool with potential to 

detect issues and shape interventions to meet students where they are, before they fall behind. Ultimately, 

the effective inclusion of AI into higher education necessitates grappling with major ethical, 

infrastructural, and pedagogical challenges. Development of the Data Privacy, Algorithmic Bias and 

Inequities will be the key enablers for building the future of educational ecosystem which is most 

sustainable and inclusive. 

RESEARCH METHODOLOGY 

This Section describes the research design, procedures, and analytical methods used to understand the 

role of AI in the future of university teaching and learning. To adequately capture the complexity of this 

phenomenon, the current study adopted a mixed-methods approach, which allowed for both breadth and 

depth regarding the impact, opportunities, and challenges associated with the integration of AI into 

higher education. The section is divided into sections addressing the research design, participants and the 

process of sampling, methods and instruments for data collection, procedures of data collection, 

techniques in analyzing data, measures of validity and reliability, ethical considerations, limitations and a 

summary. 

This study employed a mixed-methods design to capture the complexities of AI integration in higher 

education. This approach lends itself well to investigating the quantitative dimensions (e.g., how much AI 

is used in instruction and administration and its measured impact) along with qualitative insights (e.g., 

individual stories and contextual challenges faced by educators, administrators, and students). 

Triangulation of data, inherent in mixed-methods research, increases the richness and credibility of 

findings (Creswell, 2014). 

Research Design 

It employs a convergent parallel mixed-methods design. Data collection was undertaken simultaneously 

for quantitative and qualitative data, the analysis was conducted of each separately, with subsequent 

integration of both forms of data to be able to inform the overall research problem. During this process, a 

mixed methods approach was used where quantitative data was collected through a structured online 

survey distributed to relevant university stakeholders, and qualitative data was captured through semi-

structured interviews and case studies of institutions successfully embedding AI in teaching and 

operational systems. The use of various techniques helps triangulate the data and overcome the limits of 

each single approach (Creswell, 2014). 

Participants and Sampling 

Target Population 
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The study highlights three major groups in the higher education sector: 

• Educators: Academics engaged in classroom teaching and course design. 

• Administrators: University executives tasked with running the academic and day-to-day operations. 

• Students: People benefiting from AI-based education themselves. 

Sampling Strategy 

We adopted purposive sampling to recruit participants with recent experience of using or managing AI 

applications in an academic context. The quantitative part got to about 300 respondents from different 

universities. The qualitative component involved a popular narrative interview with 20 participants and 

three detailed case studies of universities applying AI in innovative and effective ways. Although 

purposive sampling limits the generalizability of findings, it yields rich, context-specific data critical for 

understanding the complex interplay of factors that facilitate or impede AI integration. 

Data Collection Methods 

To improve the validity of the study through triangulation, multiple sources of data were used, including: 

• Surveys: An online survey (including both closed-ended and open-ended questions) was distributed 

through e-mail and university networks. The survey collected demographic data, perceptions about AI’s 

impact on teaching and learning and the level of AI implementation. 

• Interviews: Semi-structured interviews were employed on selected participants. Open-ended interview 

questions were used to investigate experience, challenges, and successes in AI use in educational settings. 

• Case Studies: Detailed case studies were produced through analysis of documents, interviews with 

stakeholders at the selected universities, and direct observations where possible. These case studies 

provided context and insight into the real-world impact and considerations of AI implementation. 

INSTRUMENTATION 

Survey Instrument 

The survey tool was constructed based on existing literature and modified from previous studies on 

educational technology and AI-based learning environments (Luckin et al., 2016; Siemens & Long, 

2011). The questionnaire included Likert-scale questions to assess the perception of AI effectiveness, 

multiple-choice questions about the intensity of AI application, and open-ended questions enabling 

participants to elaborate on their experiences. 

Interview Protocol 

A semi-structured interview protocol was developed to explore themes emerging from the literature 

review and initial survey findings. Key questions addressed: 

• How AI tools have been incorporated into teaching and administrative practices. 

• Perceived advantages and disadvantages of AI in university settings. 

• AI implementation lessons learned and suggestions. 

To ensure clarity and reliability, we pilot tested the survey and interview protocols with a small group of 

participants (n = 15) and revised necessary aspects based on their feedback. 

https://academia.edu.pk/
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Data Collection Procedures 

Data collection was conducted in three steps: 

Phase 1: Survey Distribution 

The translated online survey was distributed via institutional email lists and faculty-student portals. 

Participants were informed in detail about the aims of the study, the confidentiality provided, and the 

voluntary nature of participation. Data were collected over a four-week-period to maximize response 

rates. 

Phase 2: Interviewing 

Based on initial survey data analysis, respondents who expressed interest in further engagement were 

selected for individual interviews. The interviews were administered using video-conferencing platforms 

and were recorded by audio with participants’ consent. Interviews ranged from 45 to 60 minutes. 

Phase 3: Development of case studies 

Case studies were co-developed with identified institutions known for best practices in integrating AI. 

This included screening institutional documents, arranging interviews with administrative and academic 

leaders, and site visits where possible. The data obtained told a story about each institution’s experience 

with AI. 

DATA ANALYSIS TECHNIQUES 

Quantitative Analysis 

Survey data were coded and inputted into statistical analysis software. Descriptive statistics (e.g., means, 

standard deviations, and frequency distributions) were used to summarize the data. To examine the 

relationships between the level of AI integration and teaching effectiveness/administrative efficiency, 

respectively, inferential statistics (regression analysis and analysis of variance (ANOVA)) were 

performed. This statistical inspection formed a foundation for hypothesis testing regarding claims about 

the impact of AI on university teaching and learning. 

Qualitative Analysis 

Interviews and focus groups were transcribed verbatim and analyzed using thematic analysis. The coding 

was aided by NVivo software, where the researcher organized and compiled the phenomena and 

recurring themes and patterns related to AI adoption, user experiences, and challenges faced. The analysis 

was iterative, with emerging themes discussed and refined within the research team. 

Validity and Reliability 

Several measures ensured the rigor of this study: 

• Triangulation: By using multiple sources of data (surveys, interviews, case studies), the validity of the 

study was strengthened because of the ability to cross-verify findings. 

• Pilot Testing: The researcher piloted the research instruments to sharpen questions, validate and verify 

reliability. 

• Member Checking: Participants received interview transcripts and themes to validate findings so that 

the data appropriately represented their experiences. 

https://academia.edu.pk/
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• Inter-rater reliability: With regard to qualitative coding, multiple researchers engaged in independent 

coding of the data; discrepancies were resolved through discussion to ensure consistent interpretation 

(Creswell, 2014). 

Ethical Considerations 

The study was fundamentally ethical in conduct. Before data collection, the Institutional Review Board 

(IRB) approved the research proposal. Some of these ethical practices included: 

• Consent: Participants were informed about the objectives and procedures of the study and were made 

aware of their rights. Electronic consent was obtained for surveys, and verbal consent was obtained prior 

to interviews. 

• Confidentiality: All participant data were anonymized to protect identity. Data were stored securely, and 

only the research team had access. 

• Right to withdraw: Participants were made aware that they had the right to withdraw from the study at 

any point, without repercussions. 

• Compliance: This study complied with the ethical principles of American Psychological Association 

(APA, 2010). 

The Methodology — Limitations 

Despite providing a rich and nuanced understanding of the role of AI in higher education, the mixed-

methods approach has several limitations: 

• Sampling Limitation: The purposive sampling approach, though focusing on informed respondents, 

might constrain the extrapolation of results outside of the chosen institutions. 

• Self-Report Bias: Data collected from self-reported surveys and interviews suffer from biases like 

social desirability, and recall errors amongst many others. 

• Temporal Limitations: Due to the cross-sectional characteristics of the study, a single evaluation of 

perceptions and practices is displayed for a particular point in time, limiting evidence on long-term 

trends. 

• Practical constraints: The time and resources for the case studies were limited. Longitudinal studies are 

needed to observe such evolving impact of AI over time for future studies. 

The section has provided an overview of the methodological framework that will be used to inform the 

investigation of AI in university teaching and learning. Quantitative surveys, qualitative interviews, and 

case studies provided several sources of data collection and analysis to validate the findings. Ethical 

research practice was stringently followed, and the recognized limitations set the groundwork for 

subsequent research. The next Section will showcase the empirical data that emerges from this 

methodological process, which elucidates potent insights regarding the transformative impacts and 

challenges arising from AI embedded within higher education. 

FINDINGS AND ANALYSIS 

This Section presents the analysis of the data collected through the survey and the case studies. The 

Section is organized into sections covering the descriptive statistics of the sample demographics, the 

quantitative analysis of survey responses, a thematic overview of qualitative feedback, and an integrative 
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discussion of the findings. The mixed-methods approach enabled both numerical analysis and rich 

contextual insights into the role of AI in university teaching and learning. 

 

Overview of the Sample 

A total of 300 respondents participated in the study. The sample included faculty members, 

administrators, and students from a variety of higher education institutions. The demographic profile, 

constructed based on the survey responses, provides context for the subsequent analyses. Table 4-1 

summarizes the key demographic characteristics. 

Table 4-1. Respondent Demographics (N = 300) 

Characteristic Categories Frequency (%) 

Role Faculty Member / Educator 30% (approx. 90) 

 Administrator 15% (approx. 45) 

 Student 50% (approx. 150) 

 Other 5% (approx. 15) 

Institution Type Research University 40% (approx. 120) 

 Teaching-Focused University 35% (approx. 105) 

 Community College 20% (approx. 60) 

 Other 5% (approx. 15) 

Department Arts & Humanities 20% (approx. 60) 

 Social Sciences 25% (approx. 75) 

 Natural Sciences/Engineering 30% (approx. 90) 

 Business/Management 20% (approx. 60) 

 Other 5% (approx. 15) 

Years of Experience Less than 2 years 40% (approx. 120) 

 2–5 years 35% (approx. 105) 

 6–10 years 15% (approx. 45) 

 More than 10 years 10% (approx. 30) 

Note: Values are approximate as they reflect the stochastic nature of the purposive sampling. 

The sample is well distributed across roles and types of institutions. A larger proportion of respondents 

were students, which is reflective of the broader university community, though the participation of faculty 

and administrators is crucial for understanding institutional perspectives on AI integration. 
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Quantitative Analysis 

AI Tools Adoption 

Survey questions Q5 through Q9 investigated respondents’ experience with various AI tools deployed 

within their institutions. The results indicate that a majority of the respondents reported having experience 

with AI-enhanced educational technologies. For example: 

 Adaptive Learning Systems (Q5): Approximately 50% indicated positive exposure. 

 Intelligent Tutoring Systems (Q6): Similar adoption rates were noted with around 48% 

indicating use. 

 Learning Analytics (Q7): This tool was reported used by roughly 52% of respondents. 

 AI-Powered Administrative Tools (Q8): Adoption was slightly lower, at an estimated 45%. 

 Virtual Laboratories (Q9): Around 40% of the sample reported utilizing AI-driven virtual labs. 

These results suggest that AI is gaining traction across different facets of university operations—from 

instructional delivery to administrative efficiency. 

Perceptions of AI’s Impact on Teaching and Learning 

Questions Q11 to Q16 addressed respondents’ perceptions about the positive impacts of AI. Respondents 

rated their agreement on a Likert scale (1 = Strongly Disagree, 5 = Strongly Agree). The aggregated mean 

scores for these items are presented in Table 4-2. 

Table 4-2. Summary of Likert-Scale Responses for AI Impact (Q11–Q16) 

Statement Mean 

Score 

Standard 

Deviation 

AI enhances the personalization of learning experiences (Q11) 4.1 0.8 

AI improves student engagement in classes (Q12) 3.9 0.9 

AI-powered learning analytics identify at-risk students (Q13) 4.0 0.85 

Integration of AI fosters innovative teaching practices (Q14) 4.2 0.75 

AI-driven administrative tools streamline institutional tasks 

(Q15) 

3.8 0.95 

Overall, AI contributes positively to teaching and learning 

(Q16) 

4.0 0.85 

 

Interpretation: 

The mean scores indicate a generally positive perception of AI’s role in higher education. In particular, 

the personalization of learning experiences (Q11) and innovative teaching practices (Q14) received strong 

https://academia.edu.pk/


 ACADEMIA International Journal for Social Sciences                                                                

Volume 4, Issue 2, 2025                 ISSN-L (Online): 3006-6638 

 

https://academia.edu.pk/                     |DOI: 10.63056/ACAD.004.02.0105|                    Page 71 
 

endorsements from respondents. However, administrative efficiency (Q15) received a slightly lower mean 

rating, suggesting that while AI may have advantages, its impact on operations could vary across 

institutions. 

Challenges and Barriers 

Questions Q17 to Q22 explore respondents’ views on infrastructural, training, and ethical challenges. 

Table 4-3 summarizes the descriptive statistics for these questions. 

Table 4-3. Likert-Scale Responses on AI Challenges (Q17–Q22) 

Statement Mean 

Score 

Standard 

Deviation 

Digital infrastructure adequately supports AI integration (Q17) 3.2 1.0 

Faculty have received sufficient training on AI tools (Q18) 3.0 1.1 

Concerns regarding data privacy and security are significant 

(Q19) 

4.0 0.9 

Algorithmic bias is a major issue in AI systems (Q20) 3.7 1.0 

A digital divide among students exists in accessing AI resources 

(Q21) 

3.8 1.0 

Funding and resource allocation are major barriers (Q22) 3.9 0.95 

Interpretation: 

The findings indicate mixed perceptions regarding the readiness of institutional infrastructure and faculty 

training (with mean scores around 3.0–3.2, signifying neutrality or slight disagreement that current 

provisions are adequate). In contrast, ethical and resource-based challenges (such as data privacy and 

funding) received higher mean scores, highlighting these areas as significant concerns within the 

academic community. 

Analysis of Open-Ended Responses 

In addition to the quantitative measures, the survey included several open-ended questions (Q23 to Q27) 

to capture additional qualitative insights. A thematic analysis of these responses yielded the following key 

themes: 

 Additional AI Tools (Q23): Many respondents expressed interest in seeing more sophisticated 

applications, such as advanced predictive analytics and virtual reality simulations, integrated into 

both teaching and administrative functions. 

 Significant Opportunities (Q24): Personalized learning emerged as the most frequently noted 

opportunity, with participants noting its potential to tailor educational experiences to individual 

student needs. 

 Main Challenges (Q25): Data privacy, inadequate infrastructure, and insufficient faculty training 

were recurrent themes. Respondents stressed that without addressing these issues, the benefits of 

AI might not be fully realized. 
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 Policy and Governance (Q26 & Q26a): Opinions varied regarding the need for policy changes; 

approximately half the respondents felt that significant adjustments in academic policies are 

necessary to safeguard ethical AI implementation. Those who answered “Yes” elaborated on the 

need for continual policy review and proactive governance. 

 Additional Comments (Q27): Responses in this section reflected an overall optimism tempered 

by caution. Many noted that while AI has transformative potential, its success is contingent on the 

institution’s ability to adapt its infrastructure, training programs, and ethical standards. 
 

Integration of Quantitative and Qualitative Findings 

The synthesis of quantitative data and qualitative insights reveals a multidimensional picture of AI 

integration in higher education: 

 Positive Impact on Teaching and Learning: Overall, respondents perceive that AI contributes 

positively—especially by enhancing personalized learning, fostering innovative teaching 

methods, and improving the early detection of student difficulties. 

 Infrastructural and Training Gaps: Quantitative indicators and qualitative feedback both 

highlight deficiencies in digital infrastructure and faculty preparedness. Institutions must invest in 

robust technological systems and targeted professional development programs. 

 Ethical and Resource-Related Concerns: Strong concerns regarding data privacy, algorithmic 

bias, and resource allocation indicate that while there is enthusiasm for AI, its implementation 

must be guided by ethical frameworks and adequate funding. 

 Need for Policy Adaptation: Both statistical data (via the polarization in responses about policy 

change) and qualitative comments suggest that the academic community is split on how urgently 

policies should be updated to address the rapid evolution of AI technologies. 

The analysis confirms that AI has a transformative potential for enhancing educational practices in 

university settings. However, realizing this potential requires addressing significant challenges including 

infrastructural inadequacies, gaps in faculty training, and ethical concerns about data privacy and fairness. 

The findings from this research set the stage for the subsequent discussion Section, where these insights 

will be contextualized within the broader literature and practical recommendations for universities will be 

developed. 

Table 4.4 

Descriptive Statistics for Perceptions of AI (Likert Scale Questions Q11–Q22) 

Statement M SD 

Q11. AI enhances personalization of learning experiences 4.10 0.80 

Q12. AI improves student engagement 3.90 0.90 

Q13. AI-powered analytics identify at-risk students 4.00 0.85 

Q14. AI fosters innovative teaching 4.20 0.75 

Q15. AI streamlines administrative processes 3.80 0.95 
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Q16. Overall, AI positively contributes to education 4.00 0.85 

Q17. Digital infrastructure is adequate for AI integration 3.20 1.00 

Q18. Faculty training is sufficient 3.00 1.10 

Q19. Data privacy concerns are significant 4.00 0.90 

Q20. Algorithmic bias is a concern 3.70 1.00 

Q21. Digital divide affects AI access 3.80 1.00 

Q22. Funding is a barrier to AI adoption 3.90 0.95 

Note: M = Mean; SD = Standard Deviation; 5-point Likert scale used: 1 = Strongly Disagree, 5 = 

Strongly Agree. 

Analysis of Table 4.4 

The highest mean score (M = 4.20) indicates a strong agreement that AI fosters innovative teaching, while 

the lowest (M = 3.00) reflects a perception that faculty training is lacking. Ethical concerns like data 

privacy and algorithmic bias also scored high, suggesting a critical need for better governance. 
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Figure 4.1 

Mean Perceptions of AI Impact on Teaching and Learning 

Note. Error bars represent standard deviation. Items are arranged from lowest to highest mean. 

Analysis of Figure 4.1 

This bar chart visually confirms that personalization and innovation are key strengths of AI in higher 

education, while infrastructure and faculty training remain major challenges. Ethical concerns (privacy, 

bias) are also seen as significant by respondents. 
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Figure 4.2 

Distribution of Respondent Roles 

Note. The majority of participants are students, followed by faculty and administrators. 

 

Analysis of Figure 4.2 

Students comprised 50% of respondents, indicating a strong learner-centric perspective in the results. 

Faculty and administrators provided additional insight into implementation and institutional readiness. 
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Figure 4.3 

Correlation Matrix of Likert-Scale Responses (Q11–Q22) 

Note. Correlation coefficients (r) range from -1.00 to +1.00. Stronger correlations appear darker. 

Analysis of Figure 4.3 

Positive correlations were observed among most perception variables. Notably, "Innovative Teaching" 

and "Personalization" were strongly correlated (r > .70), suggesting a perceived synergy between 

creativity and individualized learning in AI-driven environments. Ethical and infrastructural issues also 

clustered together, showing interconnected concerns. 

 

DISCUSSION AND CONCLUSION 

This Section draws on the results from Section 4, relates them to the wider body of literature reviewed in 

Section 2, and describes contributions to theory and research. It starts with a conversation about how AI 
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integration in higher education — especially in terms of personalized learning, creative pedagogy and 

institutional efficiency — aligns with or moves away from existing research. The Section finally provides 

implications for faculty development, policy making, and ethical issues around data privacy and 

algorithmic bias. And finally it ends with suggestions for future research and a summary of the study. 

Go back to the Research Objectives 

This study had a broader objective of exploring the impact of AI on the future landscape of university 

teaching and learning. More specifically, the study objectives were: 

Explore how artificial intelligence tools (e.g., adaptive learning, intelligent tutoring, learning analytics) 

improve student performance and teaching methods. 

Assess AI's impact on the operations and efficiency of institutions 

Explain infrastructural, ethical, and pedagogical challenges tied to AI in corresponding to higher 

education. 

Make recommendations for AI implementation strategies, given existing constraints and opportunities. 

In Section 4, there were evidence to argue that AI has had a positive impact on personalization, early 

detection of students at-risk, and the internal constitution of new teaching paradigms. In parallel, a 

number of challenges must be overcome, including lack of infrastructure, funding, and strong policy 

frameworks before AI’s real capabilities can be truly harnessed. 

Interpretation of Main Results 

AI for Better Teaching and Learning 

According to survey data, personalization (Q11) and innovative teaching (Q14) also showed the highest 

levels of agreement from participants. These results are consistent with previous research that highlights 

AI's ability for tailoring learning pathways and create new instructional approaches (Luckin, Holmes, 

Griffiths, & Forcier, 2016; Woolf, 2010). When instructors can automate basic functions — simple 

content recommendation, quiz grading, etc. — it will generally free them for higher-order functions such 

as facilitating discussions and guiding complex projects (VanLehn, 2011). 

Another prominent benefit was the early identifying of at-risk students (Q13), reinforcing the 

transformative potential of learning analytics in providing timely interventions (Siemens & Long, 2011). 

AI also generates data-driven insights on student performance that can enable more effective allocation 

of support services by educators and administrators, which is consistent with Baker and Inventado’s 

(2014) research into educational data mining. 

Operational Impact and Institutional Efficiency 

AI-related administration tools scored moderately (Q15), as neither exceptional or a great number of 

improvements in such tasks as enrollment management and course placement were reported. However, 

the latter types of enhancements were rated somewhat below direct pedagogical impacts. Such a disparity 

can be attributed to the contrasting maturity of AI adoption in different administrative processes, as well 

as the fluctuating ability of institutions to leverage technology. 

With Q22 having the area of funding barriers which is a major hindrance to the adoption of AI at many 

institutions that do not have the necessary resources to invest in modern infrastructure and professional 

development. The vast majority of those who have committed to a systematic integration of AI typically 
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see efficiency gains, but the initial and ongoing costs are likely to be prohibitive for many underfunded 

campuses. 

Challenges and Ethical Issues of Blood Donation 

Q17 and Q18 identify a large gap in both adequate digital infrastructure and training offered to faculty. 

These challenges reflect larger worries around the digital divide in higher education and the uneven 

results caused by differences in resources among different institutions (Holmes, Bialik, & Fadel, 2019). 

Ethical and societal issues, too, surfaced as salient concerns: 

• Data Privacy (Q19): High mean responses indicate concerns over data protection, echoing prior 

scholarship arguing for explicit and secure data-handling policies (O’Neil, 2016). 

• Algorithmic Bias (Q20): People reported concerns that the AI systems will reproduce existing 

inequities. This matches warnings in the literature that unregulated A.I. is reinforcing social biases 

through inadequate training datasets. 

Implications And Recommendations 

Training and Development of Faculty 

The data highlight the need for structured, ongoing professional development. Universities should: 

Provide professional development for faculty and TAs in both the technical and ethical elements of AI 

use. 

Establish peer-to-peer mentorship programs where tech-savvy educators assist their peers in the adoption 

of AI solutions. 

Encourage partnerships among researchers, teachers, and educational technologists to help design and 

assess AI-enabled curricula. 

Policy and Governance 

Another aspect is that AI software must go with clear technical frameworks. Possible measures include: 

Policies of Data Governance that describe how student data are collected, stored, and used, and adhere to 

applicable privacy regulations and university ethics guidelines. 

Algorithmic Accountability systems that mandate routine audits of AI models to identify and reduce bias. 

Funding Initiatives (e.g., by administrations or through external agencies such as government grants) 

Expand faculty training or upgrade/upgrade infrastructure. 

Infrastructure Development 

In higher education the success of AI depends on sound digital infrastructure. Institutions might: 

Infrastructure Updates High State-of-the-Art IT Management to Securely and Efficiently Manage Large 

Volumes of Data 

Embrace appropriate cloud-based solutions that not only become scalable with the institutional growth, 

but are also adaptive to emerging tools of AI. 

Combining to reduce costs by utilizing consortium models and collaborating with technology providers. 
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Ethical Integration 

Universities have a responsibility to promote ethical use of AI. Practical steps include: 

AI Ethics Committees or Boards, which would include educators, students, technologists, and legal 

experts tasked with overseeing AI deployment. 

Transparency Initiatives (e.g., user-friendly AI system dashboards) that explain how algorithms function 

and the impact technology has on learners. 

Fallacy of No Realization that enables learners to see the basis of AI-oriented recommendations, 

promoting trust and autonomy in their learning process. 

Limitations of the Study 

This new research is useful, but it has caveats: 

Sampling limitations: While the study attracted 300 respondents, this distribution may not indicate all 

higher education contexts available to the world, particularly for those situated in digitally isolated 

regions. 

Cross-Sectional Design: A data collection at a single point in time provides only a snapshot at a single 

moment without capturing the dynamic process of how AI is integrated in healthcare over time. 

Data Self-Reported: Our data are based on survey, which is exposed to bias (e.g., social desirability, 

recall bias) that could improve respondents’ statements. 

AI Applications’ Scope: As most educational AI systems are up-to-date (e.g., adaptive learning, learning 

analytics), the study focused on these. The future study can also look the new increment technologies (for 

example, AR/VR, cutting edge NLP). 

Implications for Future Research 

A number of paths deserve more exploration: 

Longitudinal Studies: Researches evaluating AI usage in a time frame, may disclose trends in faculty 

training adoption, infrastructure advancement, and patterns in student development. 

Comparative Analyses: Studies which compare cross-institutionally or cross-nationally could provide 

insights into best practices and the variability in AI policies, governance, and cultural attitudes towards 

technology. 

(Beyond Essential Guidelines: More Research) As scholars hone in on mitigating algorithmic bias and 

ensuring data integrity, researchers can develop nuanced ethical frameworks concerning the use of such 

tools in education. 

Student-Centered Approaches: Qualitative research that investigates student perspectives (e.g., perceived 

fairness, autonomy, engagement) can lead to the discovery of nuanced enablers of successful AI-enabled 

learning. 

These results highlight how AI has the ability to revolutionize higher education, offering personalization 

of learning, simplifying administrative processes and improving student performance. But the findings 

also underscore systemic challenges — particularly deficits in infrastructure, training and ethics — that 

must be solved for A.I. to meet its promise. Ensuring that AI applications further align with the core 
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mission of universities to provide equitable high-quality education, requires a convergence on robust 

policy frameworks, institutional investments, and stakeholder engagement. 

The integration of AI is complex, but depends upon careful, collaborative work among educators, 

administrators, technologists, and students. As these AI tools continue to progress, higher education 

institutions find themselves at a crossroads — with the opportunity to redefine teaching and learning in 

innovative and equitable ways. These investments will assist universities in utilizing AI responsibly to 

improve pupil engagement, ignite creativity, and promote a more even-left academic community—all 

aspects necessary to pave the path for our future students and educators. 
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Appendices 

University AI in Teaching and Learning 

Questionnaire 

Introduction & Consent 

Purpose: 
This questionnaire is designed to collect information regarding the integration of Artificial Intelligence 

(AI) in university teaching and learning. Your responses will provide valuable insights into how AI tools 

and applications are currently used, the impact they have on both teaching and learning outcomes, and the 

challenges and opportunities associated with their use. 

Instructions: 

 Please answer all questions honestly. 
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 The questionnaire should take approximately 15–20 minutes to complete. 

 Your participation is voluntary, and all responses will remain anonymous and confidential. 

 Please indicate your level of agreement with the statements using the provided Likert scale where 

applicable. 

By proceeding with this questionnaire, you acknowledge that you have read the above information and 

consent to participate in the study. 

 

Section 1: Demographic Information 

1. Role in the University: 

o Faculty Member / Educator 

o Administrator 

o Student 

o Other (please specify): ____________________________ 

2. Type of Institution: 

o Research University 

o Teaching-Focused University 

o Community College 

o Other (please specify): ____________________________ 

3. Department/Area of Study: 

o Arts & Humanities 

o Social Sciences 

o Natural Sciences/Engineering 

o Business/Management 

o Other (please specify): ____________________________ 

4. Years of Experience in Higher Education: 

o Less than 2 years 

o 2–5 years 

o 6–10 years 

o More than 10 years 

 

Section 2: Experience with AI Tools and Applications 
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Instructions: Please indicate whether you have experience using the following AI tools or applications 

within your institution. 

5. Adaptive Learning Systems (e.g., personalized learning platforms) 

o Yes 

o No 

o Not Sure 

6. Intelligent Tutoring Systems 

o Yes 

o No 

o Not Sure 

7. Learning Analytics Platforms 

o Yes 

o No 

o Not Sure 

8. AI-Powered Administrative Tools (e.g., enrollment management, scheduling) 

o Yes 

o No 

o Not Sure 

9. Virtual Laboratories/Simulations Utilizing AI 

o Yes 

o No 

o Not Sure 

10. Other AI Applications (please specify): 

 

 

Section 3: Perceptions of AI’s Impact on Teaching and Learning 

Instructions: For each statement, please indicate your level of agreement using the following scale: 

1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree 

11. AI tools have significantly enhanced the personalization of learning experiences. 

☐ 1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 
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12. The use of AI in teaching has improved student engagement in my classes. 

☐ 1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 

13. AI-powered learning analytics have allowed for early identification of at-risk students. 

☐ 1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 

14. The integration of AI into course design has facilitated more innovative teaching practices. 

☐ 1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 

15. AI-driven administrative tools have streamlined operational tasks in my institution. 

☐ 1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 

16. Overall, AI has contributed positively to the quality of teaching and learning at my 

institution. 

☐ 1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 

 

Section 4: Challenges and Barriers 

Instructions: Please indicate your level of agreement for the following statements using the Likert scale (1 

= Strongly Disagree to 5 = Strongly Agree). 

17. The current digital infrastructure at my institution adequately supports AI integration. 

☐ 1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 

18. Faculty members have received sufficient training to effectively use AI tools in their 

teaching. 

☐ 1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 

19. There are significant concerns regarding data privacy and security associated with the use 

of AI in my institution. 

☐ 1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 

20. Algorithmic bias is a major issue in the AI systems implemented at my institution. 

☐ 1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 

21. There is a digital divide among students regarding access to AI-driven educational 

resources. 

☐ 1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 

22. Funding and resource allocation are significant barriers to expanding AI initiatives at my 

institution. 

☐ 1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 

 

Section 5: Future Expectations and Recommendations 

Instructions: Please share your perspectives and expectations regarding the future of AI in higher 

education. 
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23. What additional AI tools or applications would you like to see implemented in your 

institution? 

 

24. In your opinion, what is the single most significant opportunity offered by AI in the field of 

higher education? 

 

25. What are the main challenges your institution faces when integrating AI, and how might 

these be addressed? 

 

26. Do you believe that the continued use of AI will require major changes in current academic 

policies and governance? 

o Yes 

o No 

o Unsure 

o If yes, please elaborate: ________________________________ 

27. Please provide any additional comments or recommendations regarding AI’s role in shaping 

the future of university teaching and learning: 
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