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1 Introduction
1.1 Context 
Generative artificial intelligence (AI) has surged to the forefront of educational technology debates, heralding a paradigm shift in pedagogical methods and learning experiences. This technological leap is typified by the development of advanced AI models, such as OpenAI's ChatGPT, which have demonstrated potential far beyond mere automating tasks, moving into the realm of creative and analytical functions traditionally ascribed to human intelligence (Chan and Lee., 2023).

This shift is not without controversy. The introduction of generative AI into classrooms has sparked a discussion that straddles the dichotomy of innovation and the preservation of traditional educational values (Chiu et al., 2023). As institutions struggle with these emerging technologies, the overarching narrative reveals a dichotomy: On one hand, there is the recognition of the vast potential generative AI holds for personalizing learning and democratizing education (Ibrahim et al., 2023); on the other hand, concerns about data privacy, ethical considerations, and the implications on students' cognitive development are being raised (Labadze, Grigolia, and Machaidze, 2023).

In higher education, the uptake of generative AI tools has been met with mixed reactions. A study by Albayati (2024) observed an upward trend in positive student perceptions regarding AI tools' utility in academic support. Simultaneously, the educators are cautiously optimistic, recognizing both the potential to enrich the learning experience and the dangers of over-reliance on such tools (Antony and Ramnath, 2023). The Welsh academic landscape is notably dynamic in this respect, with University of Wales, Trinity Saint David, UWTSD, emerging as a significant contributor to the discourse on generative AI's role in education. The University's dual position as both a thought leader and a testing ground for generative AI applications underscores the importance of exploring this phenomenon in a local context. 

The body of research thus points to a critical juncture in educational technology, where generative AI is no longer a futuristic concept but a present-day reality with tangible impacts on the educational process. As such, understanding the evolving perceptions of generative AI among educators and learners at UWTSD becomes not only relevant but crucial for charting the course of educational strategies in the era of AI. This section of the literature review sets the stage for examining the depth and nuance of these perceptions, exploring the ramifications of generative AI's burgeoning role, and addressing the pivotal question: how does generative AI fit within the pedagogical paradigm of today and tomorrow?

1.2 Definition
In the realm of educational research, it is crucial to delineate the definitions, similarities, and differences among the key concepts related to artificial intelligence (AI) and generative artificial intelligence. This section aims to elucidate these concepts in the context of my research.

Artificial Intelligence (AI) refers to the simulation of human intelligence in machines programmed to think and learn akin to humans. It encompasses a variety of technologies capable of performing tasks requiring human intelligence, such as visual perception, speech recognition, decision-making, and language understanding (Chiu et al., 2023). 

Another concept frequently encountered is Large Language Models (LLMs). LLMs, a subtype of AI, process and generate natural language text. They are trained on vast datasets, from which they learn patterns, grammar, and information. This enables them to produce coherent, contextually relevant text based on the input they receive (Mbakwe et al., 2023).

AI-powered chatbots represent interactive software applications designed to simulate conversational interactions with users through natural language processing and machine learning. These chatbots can comprehend and respond to user inquiries in a manner reminiscent of human conversation (Labadze, Grigolia, and Machaidze, 2023).

The fourth concept, Generative AI, involves AI models capable of creating new content, be it text, images, music, or other media forms, that mirror the data on which they were trained. This category includes LLMs, when utilised for text generation, and extends to other models such as Generative Adversarial Networks (GANs) for image generation.

The commonality among AI, LLMs, and AI-powered chatbots lies in that generative AI encompasses the capabilities of LLMs and represents a broader spectrum of AI technologies. AI-powered chatbots may leverage generative AI to produce responses to inputs. Conversely, the distinction lies in generative AI's scope, which is not confined to text or language. It refers to any AI system capable of creating new content based on its training data, making it a more inclusive category that encompasses, yet is not limited to, LLMs and the functionalities of AI-powered chatbots.

ChatGPT represents a notable example of a generative AI language model developed by OpenAI. This generative AI tool is designed to create new content across multiple formats, including text, images, and music (Boscardin et al., 2024). Its widespread accessibility and rapid adoption across various sectors, notably education, underscore its significant impact. The acronym "GPT" stands for Generative Pre-trained Transformer, highlighting its core as a versatile content creator. However, ChatGPT's capabilities extend beyond generating mere text; its contribution to digital interactions is profound, signalling a transformative shift in how digital content is conceived and engaged with.

1.3 Process of Review
The literature review undertaken for this study was meticulously designed to capture the evolving landscape of generative artificial intelligence (AI) within the context of higher education. The strategy incorporated multiple stages, ensuring a comprehensive and relevant collection of literature that reflects the current state of research in the field.

Search Strategy and Keywords: The search strategy began with the identification of a set of keywords that are central to the research questions. These keywords included "generative AI," "artificial intelligence," "Gen AI," "AI in higher education," "technology acceptance," "UK," and "Wales." These terms were used in various combinations to maximize the retrieval of relevant articles.

Databases and Journals: A focused search was conducted using the UWTSD online library resources, known for its extensive collection of educational and technological journals. Additionally, Google Scholar was employed to broaden the scope of the search. Particular attention was given to the journal "Computers and Education: Artificial Intelligence," which, with an impact score of 13.62 in 2022-2023, stands as a testament to its relevance and contribution to the intersection of AI and education (Resurchify, 2023).

Screening and Inclusion Criteria: The inclusion criteria for the literature review were rigorously set to ensure the relevance and quality of the information. The time span was set from 2022 to the present to align with the release of pivotal generative AI tools such as ChatGPT. Only peer-reviewed articles, demonstrating high academic standards, that were available in full text and related to the topic of education were considered. Government documents and policies were also reviewed to incorporate the regulatory and policy-oriented perspectives on the use of AI in education, reflecting the interest shown by the British government in this area.

Literature Selection and Evaluation: The selected articles underwent a thorough evaluation process, where the relevance to the research questions, methodological rigor, and the contribution to existing knowledge were assessed. A compare strategy was developed to categorize the articles based on themes related to the perception, acceptance, and integration of AI in higher education.

1.4 Research Aims and Initial Research Questions  
The aim of my study is to critically evaluate the evolving perceptions of generative AI among the students and faculty at the UWTSD. In particular, it seeks to explore how these stakeholders perceive the impact of generative AI on teaching practices and learning experiences, and to trace any shifts in these perceptions over time, alongside changes in AI adoption and integration within the university's educational framework. To underpin this investigation, the following initial research questions have been articulated:
 
RQ1: What are the initial perceptions of generative AI among UWTSD students and teachers?
This question will guide the exploration into the baseline attitudes towards generative AI, as documented in the period following its introduction. It draws on the work of researchers such as Albayati (2024), who investigated AI's impact on undergraduate students' engagement within higher education.
 
RQ2: How do these perceptions evolve throughout an academic year?
This question seeks to uncover the dynamic nature of perceptions, considering the longitudinal aspect as a critical factor. 
 
RQ3: What long-term impacts are observed as a result of integrating generative AI into educational practices at UWTSD?
Focusing on the long-term implications, this research question looks at the observable changes in educational practices due to generative AI. 

1.5 Summary of Section 1
The incorporation of generative AI into educational frameworks signifies a vital development in the evolution of teaching and learning process. At the UWTSD, the perceptions and adoption of generative AI by both students and teachers are at the cutting edge of educational innovation, presenting both opportunities and challenges, especially in the Welsh context. This literature review critically assesses the role of generative AI within the higher education sector, aiming to uncover and understand the varied perceptions of generative AI across academic institutions, stakeholders, and evaluate its impact on educational practices at the university level.
 
The study is driven by an initial research question that seeks to explore current attitudes towards generative AI among students and teachers, how these views have evolved over time, and the concrete effects of generative AI on pedagogical methods at the university level. These inquiries are underpinned by the notion that stakeholders' perceptions significantly influence the adoption and efficacy of AI technologies in an educational setting. The review process entailed a detailed search strategy encompassing the UWTSD library, online databases, Google Scholar, and specific journals, focusing on works published from 2022 onwards to ensure the most up-to-date perspectives are considered. This strategy yielded a rich collection of peer-reviewed papers, governmental reports, and relevant policy documents.
 
Building on this groundwork, the subsequent sections of this review are organised to methodically address each posed research question. This structure facilitates a thorough exploration of the themes identified during the initial research phase, including the enthusiasm for, and concerns regarding, generative AI in education, the determinants of technology acceptance, and the educational outcomes observed with AI integration.

2. Literature Review 
2.1 Introduction
This part of the literature review examines the increasingly popular realm of generative artificial intelligence within educational environments. As AI technologies rapidly advance and are more widely adopted, comprehending their acceptance and integration into higher education becomes crucial. This review delves into the employment of well-established technology acceptance models, notably TAM and UTAUT-2, to explain the adoption processes of AI technologies in educational contexts. Moreover, it investigates the current perceptions of generative AI amongst university students and teachers, charting the evolution of these attitudes over time and assessing the enduring impacts of AI integration on educational methodologies.
 
Each section of this review is aligned with specific research questions, with each question laying the groundwork for the next. This cumulative approach offers a holistic narrative that is directly relevant to the central research inquiry, encompassing initial attitudes, the dynamic evolution of these attitudes, and the result of integration and long-term effects of generative AI in higher education. Through this examination, the review aims to illuminate significant research gaps, thereby underscoring the need for the proposed study.

2.2 Key theories: Technology Acceptance Model (TAM) and Unified Theory of Acceptance and Use of Technology 2 (UTAUT2)
This section delves into the theoretical underpinnings that guide our understanding of technology acceptance, primarily through the lens of the Theory of Reasoned Action (TRA) and its application within the Technology Acceptance Model (TAM) and The Unified Theory of Acceptance and Use of Technology 2 (UTAUT2). Several theoretical models have been developed to predict and explain the acceptance behaviour of new technologies, grounded in the Theory of Reasoned Action (TRA) (Davis, 1985, 1989). TRA is a psychological theory designed to explain the relationship between attitudes and behaviours within human actions. It aims to predict individuals' behaviour based on their pre-existing attitudes and behavioural intentions. Central to this theory are two key factors: perceived subjective norms and personal attitudes towards engaging in a specific behaviour. Perceived subjective norms refer to an individual's perception of societal approval or disapproval of a given behaviour, influenced by the opinions of significant others in their life. Personal attitudes, on the other hand, represent the individual's own viewpoint or sentiment towards performing a specific action. TRA posits that these factors—how we anticipate our actions will be perceived by those important to us and our own attitudes towards the action—jointly inform our behavioural intentions. These intentions are then considered direct predictors of our actions.
 
The Technology Acceptance Model (TAM) emerged as an application of TRA, tailored to understand technology adoption. It is a theoretical framework developed to explain the process through which users come to accept and use new information technologies (Davis, 1985). It has been extensively employed within educational settings to investigate the determinants of technological tools and systems' acceptance and utilisation by both educators and learners. The model accentuates two primary factors: perceived usefulness and perceived ease of use (Davis, 1989). Perceived usefulness is understood as the extent to which an individual believes that utilising a particular technology will augment their job performance or productivity. Perceived ease of use denotes the extent to which an individual expects the technology to be straightforward to comprehend and employ. The TAM proposes that these two factors are significantly influenced by various external elements, including the user's demographic attributes, social influences, and organisational context (Connor and Siegrist, 2010). By focusing on these dimensions, the TAM has been instrumental in dissecting the factors that underpin the acceptance and adoption of technological tools and systems in educational environments, providing valuable insights into how educators and learners navigate the incorporation of new technologies into their practices.

In 2003, Venkatesh, Morris, Davis, and Davis unveiled the Unified Theory of Acceptance and Use of Technology (UTAUT), a seminal work in the field of technology acceptance research. This theory emerged from an exhaustive examination and synthesis of eight influential theories and models previously utilised to elucidate the variances in information technology acceptance and usage (Venkatesh et al., 2003). The UTAUT endeavoured to amalgamate and enhance these existing models, offering a more comprehensive framework to analyse and predict user acceptance and utilisation of technology. It posits four primary determinants of intention and usage behaviour: Performance Expectancy, Effort Expectancy, Social Influence, and Facilitating Conditions. The theory further acknowledges the moderating effects of gender, age, experience, and voluntariness of use on these determinants, significantly enriching the understanding of technology acceptance dynamics.
 
Building on the foundational UTAUT framework, UTAUT2 was developed to cater to the differences of consumer contexts, acknowledging the evolving landscape of technology adoption outside organisational settings (Venkatesh, Thong, and Xu, 2012). Introduced to include the increasing trend of consumer technology adoption, UTAUT2 supplements the original model with three novel constructs: Hedonic Motivation, Price Value, and Habit. These additions aim to capture the joy derived from technology use, the economic evaluation of technology, and the nature of technology usage, respectively. While UTAUT primarily targets organisational contexts, UTAUT2 expands the theoretical lens to encompass personal technology use, reflecting shifts towards a more consumer-centred analysis of technology adoption. Both models underline the critical roles of performance and effort expectancy, social influence, and facilitating conditions in determining technology acceptance. However, UTAUT2 distinguishes itself by addressing additional facets relevant to personal technology use, marking a significant extension of the original theory. This evolution reflects a deepened understanding of the factors influencing technology adoption, offering valuable insights for researchers and practitioners alike in navigating the complexities of technology acceptance in both organisational and consumer settings.

Both the Technology Acceptance Model (TAM) and the Unified Theory of Acceptance and Use of Technology 2 (UTAUT2) have been instrumental in examining technology acceptance. The TAM model posits that perceived usefulness and ease of use are pivotal in influencing an individual's decision to embrace a technology. This framework has been applied extensively within the educational sector to investigate how both educators and students respond to various technological tools. For instance, research by Albayati (2024) utilises TAM to analyse the factors contributing to students' acceptance of ChatGPT as a support tool. Similarly, UTAUT2 has provided a broader lens through which to understand the nuances of technology acceptance, incorporating a wider array of influencing factors beyond those considered by TAM. This model has been leveraged in studies aiming to dissect the complexities surrounding the acceptance of ChatGPT among undergraduate students (Antony and Ramnath, 2023). These investigations often adapt the core constructs of TAM and UTAUT2 to pinpoint specific themes and patterns in data related to the adoption of AI technologies in education.
 
In essence, both TAM and UTAUT2 offer valuable insights into the dynamics of educational technology acceptance. While TAM concentrates on the fundamental aspects of perceived usefulness and ease of use, UTAUT2 presents a more detailed exploration of the multiple factors that can impact acceptance. The application of these models to generative AI technologies in education underscores the necessity for ongoing research. This continued inquiry is essential to unravel the specific factors that influence AI technology's acceptance and utilisation by teachers and students alike. The methodology section of my study will detail the approach for applying these theoretical frameworks to guide the investigation into generative AI technology adoption within educational settings.

2.3 Exploring Generative AI in Welsh Higher Education: Identifying Research Gaps Relevant to RQ1
In the dynamically evolving landscape of education, generative AI, epitomized by models such as ChatGPT, stands at the vanguard of pedagogical innovation. These cutting-edge technologies present unparalleled opportunities to tailor and streamline both learning and teaching processes, representing a marked departure from conventional educational approaches. Nonetheless, the emerging nature of artificial intelligence technology brings challenges alongside its potential benefits.
 
Firstly, the discussion will pin into the potential advantages presented by the integration of AI in educational contexts, as consensus among scholars highlights the capability of AI to serve as an invaluable asset across a multitude of domains. Chiu et al. (2023) acknowledge the significant role of artificial intelligence across various educational facets, including student learning, teaching practices, assessment procedures, and administrative tasks. Specifically, in the realm of student learning, AI's application is multifaceted; it encompasses the personalisation of learning tasks to match individual competencies and abilities, fostering personalised education paths (Hirankerd and Kittisunthonphisarn,2020). Furthermore, AI-driven chatbots facilitate human-machine interactions, enhancing students' communicative skills through customised, continuous dialogue (Kim, Kim and Cha., 2021). In the teaching domain, AI contributes to adaptive and personalised strategies, offering recommendations for content and activities tailored to specific educational requirements (Aldeman et al., 2021). It supports educators by providing real-time analysis of classroom dynamics, including behavioural patterns, question-answering skills, and teachers’ responsiveness (Gunawan et al., 2021). Moreover, in assessment, AI's capability for automated grading, particularly in subjects like language, writing, and mathematics, promises more precise, swift, and secure evaluation processes (Alghamdi, Alanezi and Khan, 2020). The essence of these benefits lies in the personalisation facilitated by AI technologies, with tools like ChatGPT offering further refined and bespoke support. Echoing this sentiment, Albayati (2024) argues that ChatGPT's versatility makes it also potent tool across various fields and applications. Its capacity for collaboration, idea generation, and extensive data analysis exemplifies the breadth of its utility in diverse academic disciplines.

Despite the promising advantages of artificial intelligence technologies in education, significant challenges persist, as identified by Chiu et al. (2023). While the potential applications and benefits of AI have been extensively researched, the practical obstacle still remain. One major concern is the beginning stage of AI technology, which often results in a scarcity of suitable learning resources for its effective implementation. The methodologies for employing AI to enhance learning engagement and to accurately measure students' educational outcomes are still in their early days, with limited empirical evidence supporting the efficacy. Moreover, the deployment of AI-enhanced teaching support systems faces challenge in the absence of established criteria for evaluating their effectiveness, casting doubts on their objectivity (Weragama and Reye, 2014). Similar issues extend to automated grading and marking systems; despite their potential, the early stage of application means that standards for their assessment and validation across various disciplines and educational contexts are yet to be fully developed (Hu, 2021).
 
These challenges are not isolated but are indicative of broader limitations within the field of Large Language Models (LLMs), AI-powered chatbots, and generative AI technologies. Labadez, Grigolia and Machaidze (2023) highlights several areas of concern, including insufficient training datasets, a lack of focus on user friendliness, inadequate evaluation methodologies, user attitudes towards technology, and issues with data integration. These challenges underscore the complexity of developing and integrating AI technologies in educational settings, necessitating further research and development to overcome these obstacles and fully realise their potential.

As generative AI tools become increasingly accessible, the development of guidance and regulations around their use in educational contexts has also growing. Despite a growing awareness of generative AI practices, approaches to regulation and guidance vary significantly across different countries and regions. At a global level, UNESCO released its first global guidance on generative AI in education in 2023 (UNESCO, 2023). This document aims to assist countries in adopting immediate measures, crafting long-term policies, and fostering a human-centred vision for these emerging technologies. The emphasis on a human-centred approach underscores the potential risks associated with generative AI, highlighting concerns over its impact on fundamental human values, including agency, inclusion, equity, gender equality, linguistic and cultural diversity, and the freedom of expression and opinion (UNESCO, 2023).
 
Academic discourse also reflects on the challenges posed by generative AI. Albayati (2024) points out that while tools like ChatGPT offer considerable advantages for research and academia, their limitations, particularly in areas of privacy, security, ethics, transparency, and potential unintended consequences, cannot be overlooked. Considering such concerns, certain U.S. schools and regions have prohibited the use of ChatGPT, citing risk factors (Shen-Berro, 2023). Conversely, Arizona State University has emerged as the first higher education institution to collaborate with OpenAI, ChatGPT's parent company (Boehm and Heath, 2024). This partnership permits university staff and faculty to leverage ChatGPT's advanced functionalities to enrich academic teaching and learning. In Australia, the Group of Eight — a coalition of leading research-intensive universities — has raised concerns about academic integrity, prompting a return to traditional pen-and-paper examinations to mitigate AI usage (Cassidy, 2023). Nonetheless, the University of Sydney has taken a different stance. While it prohibits the misuse of digital technologies (Bongato,2023), it has designed assignments that incorporate ChatGPT, encouraging students to actively engage with generative AI content (Liu, 2023).

The UK government has been proactive in addressing the burgeoning AI technological wave. In 2021, it unveiled a national AI strategy with the ambition of positioning the UK as a global frontrunner in the AI industry over the next decade (UK.GOV, 2021). This strategy encompasses escalating investments in the AI sector to stimulate a technology-driven economy and innovation across various fields, including education. In alignment with this overarching strategy, the UK Department for Education released a policy last year on the implications of generative AI tools, such as ChatGPT, in the educational sector. This policy delineates both the opportunities and challenges posed by generative AI in education, while also highlighting concerns related to inaccuracies, biases, and ethical issues (UK.GOV, 2023). It’s noteworthy that this policy is applicable solely to England, with the Welsh government adhering to a digital strategy updated last in 2021 (Welsh Government, 2021). The Welsh government’s strategy for generative AI in education focuses on developing educational systems that equip young people with the essential skills for modern life, including digital competence (Welsh Government, n.d.). Despite this, the definition of digital competence provided by the Welsh government—understood as the capacity for confident, creative, and critical engagement with technology (Williams AM, 2016)—remains somewhat vague and not fully aligned with the latest advancements in technologies like generative AI. Moreover, the Curriculum for Wales, designed to support students from age three to sixteen, does not address the higher education context. 

In the higher education context, UWTSD, guidance on generative AI was introduced earlier this year, acknowledging its significant potential impact on higher education and the university’s dedication to responsibly integrating generative AI (UWTSD, 2024). Nonetheless, this guidance faces limitations, including a generalized categorization of AI usage without specific examples or case studies and a potential lack of clarity and enforceability concerning academic integrity. Furthermore, the guidelines could benefit from detailed strategies to ensure equitable access to AI resources among students and staff. Additionally, the document may not fully consider the implications of AI across diverse academic disciplines, suggesting a need for further detailed exploration to cater to specific academic fields.

In summarizing the discussions thus far, it becomes evident that the academic debate surrounding the integration of generative AI in education is both vibrant and multifaceted. This discourse spans across a spectrum of opinions, from enthusiastic endorsement to cautious scepticism, underpinned by considerations of ethical, practical, and pedagogical implications. Notably, within the context of Welsh higher education, particularly at the UWTSD, there emerges a discernible gap in the literature. The perceptions of generative AI among stakeholders—students and teachers alike—remain significantly under-researched. This oversight highlights a critical void, suggesting a pressing need for empirical investigation into how these pivotal groups navigate and conceptualize the adoption and impact of generative AI tools within their educational journeys. Thus, driven by the observed deficiency of focused studies in this area, the refined research question guiding this inquiry is poised as follows: What are the students' and teachers' perceptions of generative AI at UWTSD? This question not only seeks to fill the identified research gap but also aims to contribute valuable insights into the broader discourse on educational technologies, fostering a more nuanced understanding of the integration of generative AI in higher education settings in Wales.

2.4 Rapid Technological Advancements and Importance of Observing Perceptual Changes: Identifying Research Gaps Relevant to RQ2
The investigation into generative AI begins with an initial examination of students' and teachers' perceptions. Early research reveals a blend of cautious optimism and concerns regarding ethics and the potential for overreliance on technology. Given the rapid evolution of generative AI and the corresponding changes in policy frameworks, it's crucial to explore how these perceptions evolve over time. This exploration aims not only to chart the shifting attitudes towards generative AI but also to pinpoint the factors driving these changes in perspective.
 
Recent advancements in AI, particularly in the generative domain, mark a significant technological leap, as evidenced by the terminology used in academic literature. For instance, Labadaze, Grigolia, and Machaidze (2023) refer to "AI chatbot" in their systematic review of AI's role in education, highlighting studies focused on text-based interactions, despite including generative AI like ChatGPT. This focus on communication aspects may overlook the broader capabilities of generative AI, which, as OpenAI notes (n.d.), achieves human-level performance across various professional and academic tasks. This rapid technological transformation and its insufficient reflection in academic literature are further exemplified by how generative AI is defined. Pradana, Elisa and Syarifuddin (2023) initially described ChatGPT as a sophisticated chatbot capable of managing diverse text-based tasks. However, OpenAI's advancements in 2023 have expanded ChatGPT's functionalities to include image recognition and voice interaction, enabling the creation of new content — text, images, music, voice — from trained parameters (Boscardin et al., 2024). Such developments suggest that ChatGPT transcends the traditional chatbot category, positioning it within the broader generative AI spectrum that is capable of generating novel content across multiple modalities.

The transformative journey from simple text-based interactions, embodied by the early chatbots, to the complex, multifaceted capabilities of generative AI, marks a watershed moment in educational technology. This evolution transcends mere technological novelty, heralding the advent of innovative tools that fundamentally alter the landscape of learning and instruction. Initially perceived as mere supplements to traditional educational tools, generative AI technologies are increasingly recognized for their profound versatility and potential. They promise not only to redefine established teaching methodologies but also to enrich and diversify the learning experiences of students across the globe. The rapid pace of development in generative AI, coupled with its application in creating personalized and interactive learning environments, underscores a potential paradigm shift in education.
 
As these technologies gain traction, the perceptions of those at the forefront of education — students and teachers — become critical to understanding the broader implications of AI's integration into the educational sphere. However, the body of research to date often falls short in capturing the fluidity of these perceptions. This shortfall is predominantly attributed to methodological approaches that rely on single-point data collection, failing to account for the evolving nature of both technology and human response to it. For example, the work of Antony and Ramnath (2023) provides valuable insights into university students' initial attitudes towards AI chatbots, using the comprehensive UTAUT2 model to dissect the intricate web of factors influencing these perceptions. While their study skilfully identifies a range of perceptions through in-depth interviews, its reliance on a singular interview session per participant limits its ability to trace the trajectory of these attitudes over time. This limitation is not unique to their study but is a common feature among empirical research in this field (Albayati, 2024; Chan and Lee, 2023). Such a snapshot approach, though efficient for capturing a momentary picture, inadequately addresses the dynamic interplay between advancing technology and shifting human perspectives.
 
This methodological gap calls for an urgent turn towards longitudinal research methodologies that are equipped to track these changes over time. Implementing longitudinal studies would enable researchers to chronicle the progression of attitudes toward generative AI, capturing the nuanced ways in which these technologies influence and are influenced by the educational ecosystem. It would provide a richer, more detailed understanding of the evolving relationship between educators, learners, and AI technologies. As we refine our research question in light of these considerations, it becomes imperative to delve deeper into the continuous impact of generative AI on the educational journey at the UWTSD. By adopting a longitudinal perspective, this study aspires to contribute nuanced insights into the changing perceptions of generative AI among students and teachers, offering valuable contributions to the academic community and shaping future discourse on technology in education. Through this lens, we aim to uncover the transformative potential of generative AI in redefining educational paradigms, ensuring that the trajectory of educational technology aligns with the needs and aspirations of its users.

2.5 Navigating the Future, Integration of Generative AI in Education:  Identifying Research Gaps Relevant to RQ3
In exploring the transformative impact of generative AI on the educational sector, as it redefines the educational landscape, offering unprecedented opportunities for personalized learning, content creation, and interactive engagement.  Understanding the integration of generative AI into teaching and learning practices becomes critical. this review delves into how such technologies are being integrated into pedagogical strategies, underscoring the long-term implications of their use. 

The evolution of AI in education, from its initial stages to its current stage, is marked by a keen ambition to enrich the learning and teaching context. This technological journey is highlighted by the adoption of AI-powered tools designed to personalize and enhance educational experiences. For instance, Habitica, an innovative AI application launched in 2013, gamifies students' academic tasks completion processes. By transforming mundane to-do lists into engaging role-playing game scenarios, Habitica encourages students to fulfil their academic obligations, thereby fostering productive study habits. This tool exemplifies the potential of AI to motivate and support students in their educational pursuits (Labadze, Grigolia, and Machaidze, 2023). Another noteworthy development is Ada, a chatbot introduced in 2017, aimed at providing personalized tutoring services. Ada assists learners by answering questions and offering feedback, embodying the promise of AI in delivering customized educational support. Despite its potential, Ada's early iterations faced challenges in processing complex inquiries, occasionally leading to misunderstandings and inaccurate responses (Labadze, Grigolia, and Machaidze, 2023). This limitation underscores the technological constraints prevalent at the time of its launch, highlighting the iterative nature of AI development in education.
 
These examples illustrate the progressive integration of AI technologies within educational frameworks, signalling a shift towards more interactive and personalized learning environments. As AI tools evolve, their ability to understand and adapt to complex educational scenarios improves, promising to significantly impact the way education is delivered and experienced. However, the journey of integrating AI into education is ongoing, with continual advancements required to fully realize the potential of these technologies in fostering engaging and effective learning experiences. The rapid evolution of technology and its adoption in educational settings has been a focal point of numerous studies within the field. Notably, Pradana, Elisa, and Syarifuddin (2023) underscore the importance of strategically integrating ChatGPT and similar AI technologies into educational frameworks. They argue that such integration should aim to complement, rather than supplant, educators, thereby enriching the learning experience. They advocate for future research to explore how AI can coordinate with human efforts to push pedagogical practices forward, emphasizing the need to understand the transformative effects and outcomes AI brings to the educational sector. Echoing this sentiment, other scholars highlight prevailing challenges, such as a general lack of AI knowledge among educators and potential resistance from both students and teachers (Chiu et al., 2023). Despite these challenges, the perception of AI in education is gradually changing, with integration strategies also evolving.
 
Within the Welsh educational context, particularly at the UWTSD, the adoption and integration of generative AI tools into educational practices merit particular attention. Understanding how these technologies have been incorporated over time and identifying their long-term impacts on the educational landscape are critical. This inquiry forms the basis of our third research question: How has the integration of generative AI in educational practices at UWTSD developed over time, and what are the observable long-term impacts? This question aims to bridge the gap in existing literature, offering insights into the progressive adoption of generative AI tools and their enduring effects on teaching and learning paradigms. By focusing on UWTSD as a microcosm of broader educational technology integration trends, this study seeks to contribute meaningful perspectives on the evolution of AI in education and its implications for future pedagogical strategies.

2.6 Summary and Conclusion
In the comprehensive exploration condensed in Section 2, the narrative delves into the realms of generative AI and its burgeoning influence within educational settings. This discourse, underpinned by the foundational frameworks of the Technology Acceptance Model (TAM) and the Unified Theory of Acceptance and Use of Technology 2 (UTAUT2), meticulously unfolds the layers of generative AI's potential to revolutionise teaching methodologies and learning experiences. It portrays a landscape where generative AI, exemplified by advancements such as ChatGPT, stands at the precipice of pedagogical transformation, offering tailor-made learning experiences yet tethered by challenges in integration and ethical considerations.
 
Amidst this backdrop, several gaps surface, paramount among them is the dearth of longitudinal studies that cast light on the enduring impacts of generative AI within educational practices. This deficiency restricts a deeper understanding of how sustained engagement with generative AI technologies influences pedagogical strategies, learner outcomes, and the broader educational tendency. Additionally, the narrative underscores a critical examination shortfall regarding the evolution of perceptions towards generative AI among the educational context at UWTSD. This evolving perceptual landscape, shaped by direct interaction with AI technologies, policy evolution, and technological advancements, remains limited explored, offering a rich vein of inquiry yet to be mined. Furthermore, the distinct lack of context-specific research, particularly within the Welsh higher education domain, marks a significant gap. Such nuanced investigations are pivotal for unearthing the localized nuances influencing the adoption and impact of generative AI, an aspect crucial for institutions like UWTSD operating within Wales' unique educational and cultural milieu.
 
It is within these identified gaps that this project finds its direction. Through the lens of a longitudinal study, this research endeavours to trace the trajectory of generative AI's integration at UWTSD, seeking to uncover how perceptions amongst students and teachers evolve in response to this dynamic technological landscape. The study's focus on the progression from initial perceptions to their evolution over time aims to illuminate the nuanced process of generative AI's incorporation into educational practices. By anchoring this investigation in the specific context of UWTSD, the research aspires to contribute a rich, contextualised understanding of generative AI's integration and its long-standing ramifications within Welsh higher education.
 
In conclusion, the discourse presented in Section 2 of this review sets the stage for a pioneering exploration into generative AI's role in education. By addressing the critical gaps through a focused, longitudinal, and context-specific study, this project stands poised to offer significant insights into the transformative potential of generative AI. It aims not only to enrich the academic dialogue surrounding educational technology integration but also to provide empirical underpinnings for shaping future pedagogical strategies that harness the benefits of generative AI, navigating its challenges with informed dexterity. In doing so, this research endeavours to chart a course towards a future where education, powered by generative AI, is more personalised, engaging, and inclusive, epitomising the very ethos of innovation and adaptability that characterises UWTSD's approach to higher education.
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