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Title:
 "The Impact of Artificial Intelligence when Embedded into Sustainability-Focused Higher Education Programmes"

1. Background and Context
1.1. Higher Education and the AI ‘’Disruption’’
Artificial intelligence has been expanding at an unprecedented pace, with tools such as ChatGPT and Copilot emerging since 2022 and causing significant disruption in higher education (TechTrends systematic review, 2025). While many challenges have arisen for universities, generative AI also offers positive opportunities. It can substantially reduce lecturers’ workloads by quickly producing teaching materials and resources, freeing up more time for staff to focus on adding value to their lessons (TechTrends systematic review, 2025).  The greatest concern for universities, however, relates to issues of plagiarism, the validity of student assessments, and the risk of over-reliance, which may reduce learners’ critical thinking (Balalle, 2025). In response, organisations such as Jisc, Universities UK, and UNESCO have published guidance to support the responsible integration and use of AI in higher education (Jisc, n.d.). At the same time, the emergence of these technologies has introduced new efficiencies and is driving a shift towards more personalised approaches to learning, enabling students to benefit from innovative forms of pedagogy (Arslan et al., 2024).
Furthermore, sustainability now plays a vital global role in both education and the world of work. The United Nations Sustainable Development Goals call on businesses to address urgent global challenges such as climate change, resource use, and social inequalities (United Nations, 2015). These goals also encourage educators to integrate sustainability into university curriculum, ensuring that learners understand how they can make a difference and apply sustainability principles within financial and business decision-making (Tilbury, 2011). This, in turn, places significant pressure on both businesses and educators alike.
Financial considerations are central to the challenges of sustainability, as business decisions are often either constrained or enabled by financial realities (Liang & Renneboog, 2020). Strong financial literacy among management provides the capacity to invest in sustainability initiatives, enabling organisations to align profitability with long-term commitments (Bassen & Kovács, 2008). Tools such as ratio analysis help businesses evaluate whether they are in a position to contribute meaningfully to the Sustainable Development Goals. In practice, companies such as Unilever, Patagonia, and Tesla demonstrate both the challenges and opportunities of balancing financial performance with sustainability investments. Embedding this type of financial literacy within higher education is therefore essential for producing graduates who can respond to the demands and pressures of sustainable business practice (Lozano et al., 2017).
AI is already widely applied in professional finance, supporting a range of activities that enable sustainable business decisions. However, a clear gap remains in pedagogical practice. There is still very limited research on how AI can be integrated into higher education to help students explore and manage the balance between financial performance and sustainability goals (Leveraging AI tools in finance education, 2024).
As a Business and Finance Lecturer, this research will be highly valuable to my professional practice. Subjects such as Accounting and Finance are often perceived as dull or overly technical, which can lead to student demotivation and disengagement. However, integrating AI as a pedagogical tool allows these concepts to be applied to real-world, practical examples. This not only makes the subject matter more relevant but also encourages students to think critically and engage more actively with their learning (Mohamed, Shaaban, & Bakry, 2024).
This research study is important because it addresses a clear gap in the literature on the use of AI to support sustainability-focused learning within Business and Finance education (Leal Filho et al., 2025). By examining how generative AI can be integrated into the curriculum, the study contributes to ongoing debates about AI in higher education, while also meeting the essential; need to equip graduates with the skills required for sustainable business leadership (Chigbu, 2025). It is therefore highly significant, as it enhances teaching effectiveness, improves student learning outcomes, and informs wider discussions on the ethical and responsible integration of AI in higher education.
	








1.2. Aims and Objectives
Research Aim:
To explore and evaluate the impact of artificial intelligence tools and techniques when embedded into sustainability-focused higher education programmes.


Research Objectives:
1) To identify the opportunities and challenges of integrating AI into sustainability-related teaching and learning in higher education.
2) To design and implement a pilot intervention using AI tools in a sustainability-focused module.
3) To gather and evaluate learner and educator feedback on the use of AI within the module.
4) To assess the pedagogical impact of AI integration on student engagement, critical thinking, and understanding of sustainability concepts.
5) To develop evidence-based recommendations for embedding AI in sustainability-focused curriculum within Business management programmes.












2. Indicative Review of Literature
2.1  Artificial Intelligence in Higher Education
Previously, generative AI in higher education was mainly limited to administrative and grading tasks. Since 2022, however, it has advanced significantly and is now applied across a wider range of activities, including generating text, images, audio, learning resources, and assessments (Generative AI and the Future, 2024). Recent developments also highlight its potential to support personalised and adaptive learning, contributing to greater efficiency and flexibility in the classroom (Generative AI and the Future, 2024). 
Despite these benefits, significant concerns remain. One of the primary issues is the potential threat generative AI poses to academic integrity (CAEAI study, 2024). Where negative implications are identified, it is recognised that eliminating AI use in higher education is not feasible. Instead, as generative AI becomes increasingly central, the focus should be on managing and guiding its appropriate use (CAEAI study, 2024). 
A recent U.S. study explored the views of students and tutors on ChatGPT. While overall use of the tool was relatively low, participants acknowledged its importance in higher education and agreed it should not be removed. Concerns centred on appropriate use, with many emphasising the need for clear policies and ethical guidelines to ensure responsible integration (Petricini, Zipf, & Wu, 2024).

         2.2 Pedagogical Implications of AI Integration  
There are several pedagogical implications associated with the integration of AI. A key concern is the fear that it may diminish students’ critical thinking skills. What is needed, however, is for AI to support and nurture critical thinking rather than replace it, which requires the careful design of AI interfaces (Sarkar, 2024). A recent study found that workers who place high trust in generative AI tend to think less carefully about its outputs. While AI can increase efficiency, overreliance may reduce critical thinking and weaken independent problem-solving over time, making it essential to strike a balance (Lee, 2025; Campus Technology, 2025).
Another important implication is the ethical challenge of integrating generative AI. Developing strong critical analysis skills and using AI appropriately are essential for successful implementation in higher education. There is ongoing debate about the reliability of AI-generated content, particularly concerns around misinformation and fake news (Hazari, n.d.).
To address these issues, both students and tutors need proper training to avoid biases and other challenges. The quality of prompts entered into AI can significantly affect outcomes. Well-written prompts greatly enhance the use of generative AI in teaching and learning. Research shows that developing practical skills in prompt design leads to more accurate and useful results. This demonstrates that learning to create effective prompts is an essential skill for using generative AI successfully and overcoming many of the challenges it presents (Lee & Palmer, 2025; Khlaaf, 2024).

[bookmark: _Hlk210745251]       2.3   Action Research in Higher Education Practice
This research will adopt an action research approach, which is widely regarded as highly effective for developing module content in higher education. Action research can enhance the learner experience by creating content that is more relevant and skills focused (Barton, Schofield, McAleer, & Ajjawi, 2016). 
Research indicates several clear advantages to incorporating action research. It increases student engagement and enables both tutors and students to reflect on how content is developed and implemented (Gibbs et al., 2017). 
Feedback obtained through action research allows students and tutors to self-evaluate and suggest improvements, fostering active engagement and enabling iterative enhancements to the learning experience (Barton, Schofield, McAleer, & Ajjawi, 2016). One study further illustrated that action research in higher education can enhance learners’ skills, particularly in critical thinking and creative writing (Ahmed, 2018).

     2.4  Sustainability Education in Business Management
Sustainability within business education is becoming increasingly important. Research suggests that integrating a wider range of topics into subjects such as business management can help students develop a deeper understanding of sustainability concepts. Studies have also found that teaching methods which combine knowledge, values, and attitudes make it easier to embed sustainability into university courses (Fuertes-Camacho et al., 2019). 
Furthermore, research indicates that financial literacy is equally important, as there is a strong link between finance and sustainability. Financial stability enables more strategic sustainability decisions, particularly in relation to investment opportunities (Salahodjaev & Sadikov, 2025).
Although there is clear recognition of the importance of embedding sustainability linked finance into business management programmes in higher education, several challenges remain. While many university lecturers aim to integrate sustainability themes into their teaching, the implementation often lacks consistency. This inconsistency may stem from varying levels of knowledge amongst lecturers regarding the Sustainable Development Goals (SDGs) and wider sustainability policies. Such challenges appear to be particularly evident within finance related modules (Idoiaga Mondragon et al., 2023). 
Research further indicates that concepts such as the Triple Bottom Line (TBL) and Environmental, Social, and Governance (ESG) frameworks encourage businesses to focus on more than simply generating profit, highlighting the importance of environmental responsibility and social equity. Similarly, these concepts can be effectively integrated into finance focused sustainability modules, helping learners understand how financial goals often intersect with sustainable investment decisions (Nica et al., 2025).

2.5    Financial Management and Sustainability Linkage
There is growing evidence to suggest that organisations adopting sustainable practices are more likely to achieve stronger financial performance. Being environmentally and socially responsible often leads to improved financial results, indicating that sustainability can actively contribute to an organisation’s financial success (Pham, 2021). 
However, a study found that managers within organisations often focus on short-term business decisions aimed at generating quick profits due to external and internal pressures. As a result, sustainability investment projects are frequently overlooked or delayed. This suggests that business managers need to find an effective balance between achieving short-term profitability and investing in long-term sustainability initiatives (Haessler, 2020).
 Further supporting this, another study reported that companies in the food and agriculture industry are using their financial resources to invest in sustainability projects. These investments not only benefit the environment but also improve business efficiency, helping firms to increase profits and reduce costs. Overall, it is believed that maintaining a strong financial position enables organisations to invest more effectively in sustainability initiatives (Whelan & Ninio, 2024).



 2.6       AI in Finance & Sustainability Context
Research has indicated that artificial intelligence learning is increasingly being used in finance for tasks such as credit ratings and risk assessments. Studies have found that when AI systems include environmental, social, and governance (ESG) factors and clearly explain how decisions are made, they improve how businesses report on sustainability and help them manage risks more responsibly (Giudici & Wu, 2025). However, it has also been argued that even highly accurate AI systems can make mistakes if the data used is poor, the problem is not defined correctly, or the AI’s outcomes are difficult to interpret. This highlights that, for AI to be applied safely in finance and sustainability, it must be reliable, transparent, and appropriate for the specific context (Afroogh et al., 2024).
Another study supports the view that when students are taught real world business problems using practical examples and reflective learning through AI, they are more likely to develop the confidence to interpret and understand complex data in relation to sustainability. Providing the right guidance and structure enables learners to investigate and address ESG related issues more effectively and efficiently (Alamäki et al., 2024).

2.7        Student Perceptions & Learning Experiences With AI
A global survey of 23,218 students revealed that most learners use ChatGPT to generate ideas, summarise information, and access research sources. Only a small number reported using it to produce full assignments or professional documents (Ravšelj et al., 2025).
Similarly, a survey conducted by Chan and Hu (2023) in Hong Kong with 399 students found that many learners felt ChatGPT increased their confidence, helped them work more efficiently, and improved their idea generation and writing skills. However, students also expressed some concerns. They worried about becoming too dependent on AI, which could blur the lines of academic honesty and integrity. Additionally, some raised concerns about privacy and confidentiality when using AI platforms.
A further study by Almassaad et al. (2024) in Saudi Arabia, involving 859 students, found that many learners use generative AI to help them understand complex ideas and summarise information more effectively. Students also reported that they value tools like ChatGPT because they save time and provide instant feedback, which helps them manage interdisciplinary tasks more efficiently.


2.8        Ethical and Practical Challenge
Research has reported that some AI tools used in sustainability accounting and finance can sometimes inherit biases from the individuals who provided the data. As a result, these biases can lead to unfair or inaccurate decisions, which in turn create accountability concerns (De Villiers et al., 2025).
It is also evident that AI can occasionally produce false or inaccurate information, which can be a significant issue. Therefore, it is recommended that individuals using AI systems always verify the outputs to ensure they are accurate, reliable, and meet all necessary ethical standards (Mondal & Mondal, 2024).
Furthermore, research indicates that there is very little evidence to suggest that AI tools can detect, or even contribute to greenwashing which is when businesses falsely claim to be sustainable. This raises important questions about who is responsible for AI use in organisations and how it might be misused to manipulate or produce false environmental or social reports (Moodaley & Telukdarie, 2023).

2.9        Future Directions & Policy Considerations
Research highlights that it is absolutely essential for both staff and students to receive proper guidance and training in key areas such as assessment design, academic integrity, and the acceptable use of AI. In addition, they should be equipped with strong digital skills to use AI tools effectively. Equally important is the development and implementation of clear institutional policies to ensure that AI is used appropriately, responsibly, and ethically within education (Jisc, 2023).
Although current research in this area is still limited, existing recommendations emphasise the importance of protecting human rights and dignity in AI use. The research also underlines that AI systems must remain transparent and fair, while reminding institutions that humans should always maintain oversight and control over how AI is used in practice (UNESCO, 2021).
Further studies have shown that AI literacy is becoming increasingly vital within higher education programmes. If lecturers receive high quality training using AI tools, are provided with ongoing institutional support, and have access to subject specific guidance, then AI can be integrated more effectively into teaching and learning. This approach can help both staff and students achieve better outcomes and make the most of AI’s educational potential (Kalniņa et al., 2025).

3. Gaps in Literature
In the first instance, although research on artificial intelligence  in education is growing, very few studies focus specifically on the integration of AI within finance and sustainability teaching. Most existing work examines AI’s role in general teaching or sustainability education, without exploring its potential for applied financial analysis within sustainability contexts (Elena-Bucea et al., 2025). 
Similarly, while much of the current literature focuses on AI integration and user perceptions, there is limited attention to its actual impact on learners’ critical thinking and their ability to conduct sustainable analysis (University of Bristol, 2024).
Furthermore, most studies describe AI use in a largely descriptive manner rather than through experimental or comparative approaches. There is a notable lack of pedagogical interventions that evaluate how AI supported learning compares with traditional methods in addressing complex tasks such as those involving finance and sustainability (Al-Khalifa et al., 2024). 
In addition, ethical considerations such as AI bias, transparency and the risk of overreliance on AI-generated outputs remain underexplored, particularly within the context of sustainability and finance education (Anwar et al., 2025). 
Finally, much of the current research is short-term or based on perceptions rather than empirical evidence. There is a lack of long-term or UK based studies that investigate how AI, finance and sustainability can be effectively taught together in higher education. (Elena-Bucea et al., 2025).











4. Proposed Methodology
4.1 Introduction
This research study aims to explore how artificial intelligence can enhance student engagement, critical thinking and sustainability learning, particularly within financial management education. An action research approach has been chosen, as it enables the lecturer to simultaneously improve teaching methods whilst studying their effectiveness. This approach encourages continuous reflection, supports evidence based practice, and has the potential to bring about meaningful and positive change in the classroom (Baum, MacDougall, & Smith, 2006).

      4.2   Research Paradigm and Philosophical Positioning
This research will focus on finding solutions to real teaching challenges through practical methods and will therefore follow a pragmatic research paradigm. This approach allows for the use of both qualitative and quantitative data, although it is anticipated that this study will primarily adopt a qualitative approach. Such a design enables meaningful conclusions to be drawn about what works best in real world teaching contexts (Kaushik & Walsh, 2019).
In addition, this approach incorporates elements of interpretivism, as it explores how students perceive and experience the use of AI in sustainability and finance related learning. This perspective not only helps to evaluate outcomes but also provides valuable insight into learners’ viewpoints and lived experiences (Holmes, 2020).

     4.3   Research Design- Action Research
Action research is defined as a reflective and cyclical approach involving repeated stages of planning, action, observation and reflection. This research study is well suited to this approach, as it enables the tutor to experiment and enhance the use of AI supported learning in the classroom. It provides an opportunity to evaluate how students engage with AI tools and also aims to improve overall educational practice (Tahmasbi et al., 2022).

     4.4   Teaching Intervention
The intervention in this research will involve learners completing a series of financial ratio analysis and related tasks, using AI tools to connect financial data with sustainability decisions. These activities aim to enhance learners’ critical thinking skills and their ability to make ethical and data driven sustainability decisions with greater confidence. AI will be introduced gradually, with clear and structured guidance provided to ensure students use generative AI tools appropriately and ethically. The lecturer will serve both as a tutor and researcher, observing how students engage with and apply AI tools whilst adhering to established ethical guidelines (Chartered College of Teaching, 2024).

     4.5    Participants and Settings
This research study will be conducted at a university in Wales with BA Business Management students enrolled in the Financial Management for Business Sustainability module. A convenience sampling method will be used, as the participants will be the lecturer’s own students. It is essential that all ethical guidelines are strictly followed, including voluntary participation, informed consent and the anonymous handling of data. Participation will be entirely optional, and any student who chooses not to take part will not experience any impact on their grades (British Educational Research Association, 2024).

     4.6    Data Collection and Analysis
Data for this research will be collected from a range of sources, including reflective journals, short surveys, focus groups and observation notes. Using multiple data sources will help capture a comprehensive understanding of student engagement and their attitudes toward using AI tools. This triangulated approach also enhances the credibility of the findings and helps reduce potential biases (Korstjens & Moser, 2018). The qualitative data gathered will be analysed using thematic analysis, enabling the identification of recurring themes within the reflections and focus group discussions (Braun & Clarke, 2006).

  4.7   Ethical Considerations
All participants involved in this action research will be provided with clear and detailed information about the study, and informed consent will be obtained prior to participation. All data collected will be handled confidentially, stored securely and anonymised to protect participants’ identities. As the lecturer’s own students will be involved, there is potential for bias, therefore, appropriate measures will be taken to ensure fairness, transparency and integrity throughout the research process. Ethical approval for the study will be obtained from the university’s research ethics committee (British Educational Research Association, 2024).

      4.8   Ensuring Rigour and Limitations
To ensure rigour, the research will incorporate reflexivity which will encourage the lecturer to reflect on their own role in the study and consider any potential biases. Multiple data sources will be employed, a process known as triangulation and all findings will be discussed and verified with participants to enhance credibility. Limitations of the study include a small sample size, focus on a single module and the rapidly evolving nature of AI. Consequently, the results may have limited generalisability (Holmes, 2020).



















5. Ethical Considerations
      5.1  Informed consent & Voluntary Participation
All learners participating in the research will receive clear information about what the study involves and the reasons it is being conducted. Participation will be entirely voluntary, and learners will be informed that their grades will not be affected whether or not they choose to take part. This approach ensures fairness, transparency and adherence to ethical standards within higher education (García-López et al., 2025).

      5.2  Power Dynamics and Researcher Role
As the lecturer is also the researcher, measures will be taken to minimise any potential power imbalance. For example, surveys will be collected anonymously, and participation will have no impact on learners’ grades. Maintaining self-awareness of this dual role will help reduce any perceived pressure on learners while promoting and upholding ethical integrity (Oye et al., 2024).

      5.3  Anonymity and Confidentiality
All data collected from students will be kept strictly confidential and securely stored on the university’s database. Student names will be replaced with identification codes to prevent any personal information from being identified or misused in an unethical or fraudulent manner. This approach also reinforces responsible data management practices within educational research (Oye et al., 2024).

       5.4  Responsible Use of AI
Students will be informed about why and how AI will be used and applied within the module, and all learners will be encouraged to engage with it critically and appropriately. This action research study will explore and evaluate issues such as AI bias, accuracy and the importance of ensuring that all AI outputs come from credible sources. This approach will help prevent overreliance on AI whilst promoting its ethical and responsible use in higher education learning (Chinoracky et al., 2025).


     5.5   Data Accuracy and Integrity
AI generated outputs can sometimes be false or inaccurate, therefore learners will be encouraged to double-check all AI generated information and apply critical thinking to assess its validity. This approach will promote academic honesty and help prevent the use of false information in sustainability and finance related learning (Yan et al., 2023).

     5.6   Inclusivity and Accessibility
Not all students may feel ready or confident to use AI tools. To ensure the research is fair and accessible to everyone, full support, training and guidance will be provided so that all learners can participate and contribute equally. Only free, university approved AI tools will be used to ensure there is no additional cost to learners (Yan et al., 2023).

       5.7  University Approval and Compliance
This research study will receive ethical clearance from the university’s research ethics committee and will also adhere to the university’s policies on the use of AI in teaching and assessment. This will ensure that the research meets the requirements of the national and higher education ethical standards (García-López et al., 2025).

       5.8 Researcher Reflexivity
The lecturer, who will also act as the researcher in this dual role, will maintain a reflective journal throughout the study to record decisions, potential biases, and any ethical challenges that may arise. This process of reflection will support transparency, fairness, and self-awareness regarding the researcher’s personal influence on the study (Yan et al., 2023).
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