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[bookmark: _Toc238756987]Chapter 1: Introduction
[bookmark: _Toc238756988]1.1 Background of the Study
Digital technologies have become an important part of modern education and have changed how learners access information, communicate with tutors, complete assessments and participate in learning. Learning management systems, video-conferencing platforms and collaborative applications now support both classroom-based and remote education. This development is particularly relevant to adult education, where learners may require flexible access to learning because of employment, family responsibilities and other commitments (Bates, 2022).
Digital learning tools such as Moodle, Microsoft Teams, Zoom and Microsoft 365 can support flexibility, communication, independent study and access to learning resources. Research suggests that appropriately designed digital learning environments can encourage interaction and participation by giving learners different ways to engage with tutors, peers and educational content (Bond et al., 2021). However, access to technology should not automatically be interpreted as effective learning. UNESCO (2023) argues that educational technology can improve access and some aspects of learning, but its overall impact depends greatly on how it is selected and implemented. Therefore, the important issue is not simply whether technology is available, but how effectively it supports learners within their particular educational context.
This distinction is especially significant in adult education because learners may have different levels of digital experience, confidence and access to technology. Selwyn (2021) argues that educational technology should be considered within its wider social and educational context rather than viewed as an automatic solution to educational problems. Recent UK evidence also demonstrates continuing challenges. Jisc (2025) found that 67% of further education learners rated organisational support for learning with digital technologies as above average. However, only half reported receiving guidance about the digital skills needed for their course, while 35% reported opportunities to develop digital skills for future employment. These findings suggest that providing digital platforms alone does not necessarily ensure that learners can use them confidently or independently.
The rapid development of artificial intelligence (AI) provides an additional opportunity to address some of these support needs. AI-supported educational systems can potentially provide personalised guidance, immediate responses and additional learning support (Holmes and Tuomi, 2022). Nevertheless, AI should not be viewed as a replacement for educators. Its educational value depends on appropriate design, responsible implementation and the specific needs of learners (UNESCO, 2023).
Against this background, this research investigates how digital learning tools influence learner engagement and educational outcomes within adult education services. In addition to examining existing digital learning practices, the study translates the research into a practical output through the design and development of an AI-powered Adult Learning Digital Support Assistant using Microsoft Copilot Studio. This connects academic investigation with a practical technological solution designed to support common digital learning needs.
[bookmark: _Toc238756989]1.2 Problem Statement
Although digital learning technologies are increasingly integrated into education, their availability does not guarantee meaningful learner engagement or improved educational outcomes. Adult learners may experience difficulties including limited digital literacy, lack of confidence, inadequate access to suitable devices or reliable internet connections, difficulty navigating online platforms and insufficient technical support (Selwyn, 2021; UNESCO, 2023). These barriers may reduce the potential benefits of digital learning and, in some circumstances, increase existing inequalities.
The distinction between providing technology and enabling effective participation is particularly important. For example, a learner may have access to Moodle or Microsoft Teams but still be unable to log in, locate learning materials, join an online lesson or submit coursework independently. Therefore, technological access and meaningful digital participation should not be treated as the same issue. Effective participation also requires appropriate skills, confidence, accessible guidance and institutional support (Jisc, 2025).
Furthermore, the rapid transition to online learning during the COVID-19 pandemic increased the use of digital platforms but also demonstrated that emergency remote teaching should not be considered equivalent to carefully designed online education (Hodges et al., 2020). This distinction is important when evaluating the effectiveness of digital learning.
There is also a research gap concerning adult education. Much existing research focuses on schools, universities or pandemic-related online learning, while adult education services have received comparatively less attention. Consequently, findings from other educational environments may not fully represent the circumstances and needs of adult learners. This study therefore addresses both an evidence gap and a practical support problem by investigating digital learning experiences and developing an AI-powered learner support prototype.
[bookmark: _Toc238756990]1.3 Research Aim
The main aim of this research is to critically investigate how digital learning tools can enhance learner engagement and educational outcomes within adult education services, while identifying the barriers that influence their effectiveness and applying the findings to the development of an AI-powered learner support prototype.
[bookmark: _Toc238756991]1.4 Research Objectives
The research objectives are:
1. To examine the role of digital learning tools in improving learner engagement in adult education services. 
2. To investigate their impact on learner performance, motivation, confidence and participation. 
3. To identify challenges experienced by adult learners and educators when using digital learning technologies. 
4. To evaluate the effectiveness of commonly used platforms, particularly Moodle and Microsoft Teams, in supporting adult learning. 
5. To provide evidence-based recommendations for improving digital learning implementation and learner support. 
6. To design and develop a prototype AI-powered learner support system based on the findings of the study. 
[bookmark: _Toc238756992]1.5 Research Questions
This research addresses the following questions:
1. How do digital learning tools influence learner engagement in adult education services? 
2. What impact do digital learning technologies have on educational outcomes for adult learners? 
3. What challenges do adult learners and educators experience when using digital learning tools? 
4. Which digital learning platforms are most effective in supporting adult education? 
5. How can adult education providers improve digital learning implementation and learner support? 
These questions allow the study to examine both the benefits and limitations of digital learning rather than assuming that technology automatically produces positive educational outcomes.
[bookmark: _Toc238756993]1.6 Significance of the Study
This study has academic, practical and technological significance. Academically, it contributes to research on digital learning by focusing specifically on adult education. This is important because evidence from schools or universities may not fully represent adult learners, whose educational backgrounds, responsibilities, motivations and levels of digital confidence can differ considerably. Research specifically examining this context can therefore provide a more relevant understanding of digital engagement within adult education.
Practically, the findings may help adult education providers understand which aspects of digital learning encourage participation and which create barriers. Recent evidence indicates that although many further education learners have positive digital experiences, gaps remain in digital skills guidance and development opportunities (Jisc, 2025). Addressing these gaps may require more than simply providing access to digital platforms; appropriate learner support and staff development are also important.
The project also has technological significance because the research findings inform the development of an Adult Learning Digital Support Assistant using Microsoft Copilot Studio. The prototype provides guidance on Moodle, Microsoft Teams, Zoom, Microsoft 365, online safety, essential digital skills and common technical problems.
However, the chatbot is intended to complement rather than replace human support. This is important because effective education depends on social interaction, professional judgement and appropriate teaching practices as well as technology (Selwyn, 2021; UNESCO, 2023).
[bookmark: _Toc238756994]1.7 Scope of the Study
This study focuses on the use of digital learning technologies within adult education services. Particular attention is given to platforms associated with learning, communication and access to resources, including Moodle, Microsoft Teams, Zoom and Microsoft 365.
Learner engagement is considered through factors such as participation, motivation, communication and confidence, while educational outcomes are considered in relation to learning experiences, skills, performance and perceived progress. The study considers the experiences of both adult learners and educators because evaluating technology solely from a technical perspective may overlook important educational and social factors (Selwyn, 2021).
A further part of the study involves designing and developing an AI-powered learner support prototype using Microsoft Copilot Studio. The prototype provides guidance for common digital learning tasks and problems. However, the project does not attempt to develop a complete learning management system or replace tutors and existing educational platforms. Instead, it explores how AI could complement existing digital learning provision by providing accessible and immediate learner support.
[bookmark: _Toc238756995]1.8 Research Limitations
Several limitations should be recognised. The study uses a relatively small and context-specific participant sample, meaning that the findings may not be generalisable to all adult education providers. Survey and interview responses are also based partly on participants' perceptions and may be influenced by individual experiences or response bias (Creswell and Creswell, 2021). Furthermore, digital and AI technologies develop rapidly, which may reduce the long-term applicability of findings concerning particular platforms. The Microsoft Copilot Studio prototype also has licensing and deployment restrictions. Therefore, its evaluation is conducted through supervised usability testing rather than unrestricted public deployment. These limitations will be considered when interpreting the findings and recommendations.
[bookmark: _Toc238756996]1.9 Dissertation Structure
This dissertation is organised into interconnected chapters. Chapter 1 introduces the research background, problem, aim, objectives, research questions, significance, scope and limitations. Chapter 2 critically reviews literature concerning digital learning, learner engagement, adult education and AI-supported learning. Chapter 3 explains and justifies the research methodology and ethical approach. Chapter 4 presents and analyses the research findings. Chapter 5 explains the design, development and implementation of the AI-powered learner support prototype using Microsoft Copilot Studio. Chapter 6 evaluates and discusses the research findings and prototype in relation to the literature and research questions. The final chapter presents conclusions, recommendations, limitations, reflection and opportunities for future research.
[bookmark: _Toc238756997]Chapter 2: Literature Review
[bookmark: _Toc238756998]2.1 Introduction
This chapter critically reviews literature on the use of digital learning technologies in adult education and considers how these technologies influence learner engagement and educational outcomes. The discussion covers digital learning in adult education, adult learning theory, learner engagement, educational outcomes, the use of platforms such as Moodle, Microsoft Teams and Zoom, artificial intelligence in education, and challenges related to digital exclusion and accessibility. Although digital technologies can improve flexibility, communication and access to learning, these benefits are not experienced equally by all learners (UNESCO, 2023; Jisc, 2025). Effective digital learning depends not only on access to software and devices but also on factors such as digital confidence, learner readiness, course design, accessibility, tutor support and institutional infrastructure (Selwyn, 2021; OECD, 2025). Therefore, access to technology should not automatically be viewed as effective digital participation. The chapter also identifies gaps in existing research and establishes the theoretical foundation for the present study.
[bookmark: _Toc238756999]2.2 Digital Learning in Adult Education
Digital learning has developed significantly from the simple use of computers in classrooms to a wider range of connected technologies that support teaching and learning. It now includes virtual learning environments (VLEs), online and blended learning, video-conferencing, cloud-based applications, interactive assessments, online communication tools and, increasingly, artificial intelligence (AI)-supported systems. These technologies allow learners to access resources, communicate with tutors and classmates, submit assignments and participate in learning activities beyond the traditional classroom. UNESCO (2023) identifies improved access to information, flexibility and communication as important potential benefits of educational technology. Similarly, Bates (2022) argues that digital technologies can support different approaches to teaching and provide greater choice over when and where learning takes place. However, the presence of technology does not itself create effective learning. Its educational value depends on appropriate course design, the way tutors use it and whether learners have the skills and support required to participate effectively (Selwyn, 2021). Therefore, digital learning should be considered an educational approach supported by technology rather than technology being viewed as the solution itself.
Digital learning is particularly relevant to adult education because adult learners often manage education alongside other responsibilities. They may be employed, have childcare or caring responsibilities, work irregular hours, return to education after a long period, or study to develop skills for employment and career progression. Flexible, online and blended approaches can allow these learners to access materials and complete learning activities at times that better suit their circumstances. OECD (2025) highlights the importance of flexible approaches to adult learning, including online and hybrid provision, in creating opportunities for adults to participate in education and skills development. Nevertheless, flexibility can also transfer greater responsibility to learners. Online learning may require stronger time-management, self-directed learning and digital skills. Consequently, learners with limited digital confidence or weaker independent learning skills may benefit less from flexibility unless suitable support is available. This challenges the assumption that flexible provision is automatically inclusive.
Evidence from UK further education demonstrates this tension between the benefits of digital learning and the barriers experienced by learners. Jisc (2025) surveyed 5,881 further education learners across 16 UK organisations and found that 72% rated their digital learning environment above average, while 67% gave an above-average rating to organisational support for learning with technology. However, only 50% reported receiving guidance about the digital skills needed for their course. In addition, 45% had experienced a lack of access to a suitable device at some point, while 59% reported Wi-Fi connectivity problems (Jisc, 2025). These findings are important because they demonstrate that positive perceptions of digital learning can exist alongside significant practical difficulties. Therefore, learner satisfaction should not necessarily be interpreted as evidence of equal digital access or effective participation.
For adult education providers, successful digital learning consequently requires more than providing access to platforms. Accessible systems, reliable technical support, digital skills development, clear instructions and responsive learner support are also necessary. UNESCO (2023) similarly argues that technology should be introduced according to educational needs rather than assuming that technology alone will improve learning. This is particularly relevant to the present study because routine difficulties, such as accessing Moodle, joining Microsoft Teams or Zoom, submitting coursework and managing passwords, can become barriers to participation. The development of the AI-powered Adult Learning Digital Support Assistant therefore responds to this practical issue by exploring whether immediate, simple and accessible guidance can complement existing tutor support and help adult learners use digital learning tools more independently.
[bookmark: _Toc238757000]2.3 Adult Learning Theory: Andragogy
Adult learning theory provides an important foundation for understanding how digital technologies can support learners in adult education. Knowles’ concept of andragogy suggests that adults learn differently from children because they bring existing knowledge and life experience to education and are generally more involved in directing their own learning (Knowles, Holton and Swanson, 2020). The theory proposes that adult learners are increasingly self-directed, value learning that is relevant to their personal or professional needs, and are often motivated by internal factors such as confidence, career development and personal achievement. Adults also tend to prefer problem-centred learning that can be applied to real-life situations rather than learning information without a clear practical purpose (Knowles, Holton and Swanson, 2020). These principles are particularly relevant to adult education, where learners may return to study to improve employment opportunities, develop digital skills or achieve personal goals.
Digital learning can support several principles of andragogy by giving learners greater flexibility and control over their learning. Online and blended approaches can provide self-paced resources, practical activities, learner choice, independent research and immediate access to information (Bates, 2022). For example, Moodle enables learners to access course materials and revisit resources outside scheduled lessons, while Microsoft Teams can support communication and collaboration beyond the classroom. Such flexibility can encourage learners to take greater responsibility for their progress, which is consistent with the principle of self-directed learning (Knowles, Holton and Swanson, 2020). However, providing opportunities for independence does not mean that every adult learner will automatically become an effective independent digital learner. Digital confidence, previous educational experience and access to support can influence learners' ability to benefit from these opportunities (Jisc, 2025).
Andragogy therefore has limitations when applied to a diverse adult education population. Adult learners are not a single, uniform group. Their educational backgrounds, confidence, digital literacy, motivation and learning needs can vary considerably. Selwyn (2021) argues that the benefits of educational technology are influenced by wider social and individual circumstances, while UNESCO (2023) highlights inequalities in access to and effective use of technology. Consequently, assuming that all adults are naturally self-directed may overlook learners who require structured guidance and continuing tutor support. Andragogy remains useful for explaining why autonomy, relevance and flexibility can benefit adult learners, but its assumptions should be applied cautiously in digitally diverse learning environments.
This perspective is directly relevant to the AI-powered learner support system developed in this study. The Adult Learning Digital Support Assistant is intended to support rather than replace learner independence or human teaching. When learners experience a problem, such as difficulty accessing Moodle or submitting coursework, they can independently ask the assistant for guidance and then attempt the task themselves. This creates a form of digital scaffolding in which support is available when required without removing learner responsibility. The approach therefore combines the self-directed principles of andragogy with accessible technological support, while recognising that some adult learners may still require direct assistance from tutors or support staff (Knowles, Holton and Swanson, 2020; UNESCO, 2023).
[bookmark: _Toc238757001]2.4 Learner Engagement
Learner engagement is an important factor in successful learning and extends beyond simply attending classes. Bond et al. (2021) describe engagement as a multidimensional concept involving behavioural, emotional and cognitive engagement. Behavioural engagement includes attendance, participation in activities and completion of learning tasks. Emotional engagement relates to learners' interest, confidence, satisfaction and sense of belonging, while cognitive engagement concerns the effort learners make to understand information, solve problems and develop deeper knowledge (Bond et al., 2021). These dimensions are interconnected; for example, a learner may regularly attend lessons but remain emotionally or cognitively disengaged. Therefore, measuring engagement only through attendance may provide an incomplete understanding of the learner experience.
Digital learning tools have the potential to support these different forms of engagement by providing learners with multiple ways to participate. Online quizzes and interactive assessments can provide immediate feedback, while discussion forums can encourage communication and reflection. Collaborative activities through Microsoft Teams can support interaction with tutors and other learners, and video-conferencing platforms such as Zoom can enable participation when learners cannot attend a physical classroom. Moodle can also provide continuous access to learning materials, allowing learners to revisit resources and complete activities at suitable times (Bates, 2022). These features may particularly support adult learners who require flexibility. However, the availability of interactive features does not guarantee that learners will actually use them or find them meaningful. Effective engagement therefore depends partly on how tutors integrate digital tools into teaching rather than on the number of technologies available.
A critical distinction must also be made between technology use and meaningful engagement. Poorly designed online learning can result in passive participation, distraction, social isolation and reduced motivation (Selwyn, 2021). Hodges et al. (2020) distinguish carefully designed online learning from the emergency remote teaching introduced rapidly during the COVID-19 pandemic. This distinction is important because negative experiences during emergency provision should not automatically be treated as evidence that all online or blended learning is ineffective. Conversely, the existence of sophisticated digital platforms should not be interpreted as evidence of successful engagement. Course design, interaction, accessibility and learner support remain important factors in determining educational value (UNESCO, 2023).
These issues are particularly relevant to adult learners because engagement may be influenced by digital confidence, technical skills, accessibility, convenience and communication with tutors. Jisc (2025) demonstrates that further education learners continue to experience problems involving devices, connectivity and digital-skills support. Such barriers can affect participation even when learners are academically motivated. For example, a learner who cannot upload an assignment may stop participating because of a technical difficulty rather than a lack of interest in the course. This distinction is important for the present study. The proposed Adult Learning Digital Support Assistant aims to provide immediate guidance for routine problems such as accessing platforms, submitting coursework or joining online classes. By reducing these practical barriers, the chatbot may indirectly support behavioural, emotional and cognitive engagement, although its effectiveness must be established through evaluation rather than assumed.
[bookmark: _Toc238757002]2.5 Educational Outcomes
Educational outcomes refer to the changes and achievements that result from participation in learning. Although examination results and grades are important measures, educational outcomes should be understood more broadly, particularly in adult education. They can include the development of knowledge and practical skills, successful completion of assignments, course progression, increased digital confidence, learner satisfaction, motivation and active participation. UNESCO (2023) suggests that the value of educational technology should be considered in relation to wider learning goals rather than focusing only on access to technology. For adult learners, outcomes such as increased confidence, independence and digital competence may be particularly important because these skills can support further education, employment and participation in everyday digital activities (OECD, 2025).
Digital learning technologies have the potential to improve educational outcomes by increasing access to resources, providing flexible learning opportunities and supporting communication between learners and tutors. For example, online learning environments allow learners to revisit materials, receive feedback and complete activities outside scheduled classroom hours (Bates, 2022). Digital platforms may therefore support learners who need additional time or flexibility. However, positive educational outcomes cannot be attributed automatically to the technology itself. Selwyn (2021) argues that educational technologies operate within wider educational and social conditions, meaning that their effectiveness depends significantly on how they are implemented and experienced by learners.
A further difficulty is establishing a direct causal relationship between digital technology use and improved performance. Learners who achieve better outcomes may already possess stronger digital skills, greater confidence, reliable internet access and suitable devices. They may also receive greater support from tutors or family members. Therefore, an association between frequent technology use and stronger educational performance does not necessarily demonstrate that technology caused the improvement. Jisc (2025), for example, identifies continuing differences in device access, connectivity and digital-skills support among further education learners. Such differences may influence learning outcomes independently of the digital platform being used. Instructional design, tutor competence, accessibility and learner readiness should therefore be viewed as important factors that can strengthen or limit the educational impact of technology (UNESCO, 2023).
This broader interpretation of educational outcomes is important to the present study. Rather than assuming that using Moodle, Microsoft Teams, Zoom or other digital platforms directly improves academic achievement, the research considers learners' perceived outcomes alongside engagement, participation, confidence and experiences of digital learning. The Adult Learning Digital Support Assistant is similarly intended to address practical barriers that may interfere with learning, rather than directly improve grades. For example, helping a learner successfully access course materials or submit an assignment may support participation and progression. However, any positive effect depends on the quality of the guidance, the learner's circumstances and wider educational support. The effectiveness of the prototype therefore needs to be evaluated rather than assumed.
[bookmark: _Toc238757003]2.6 Moodle, Microsoft Teams, Zoom and Digital Platforms
Digital platforms play different but complementary roles in supporting adult education. Moodle is a widely used virtual learning environment that provides a central location for course materials, assignments, quizzes, grades, discussion forums and progress tracking. Its asynchronous nature allows adult learners to access resources and complete activities at convenient times, which can support learners who balance education with employment or family responsibilities (Bates, 2022). However, Moodle's effectiveness depends considerably on how courses are designed. Complex navigation, login difficulties and poorly organised content may create barriers, particularly for learners with limited digital confidence. Furthermore, if tutors use Moodle mainly as a repository for documents rather than incorporating interactive activities, its potential contribution to engagement may be limited (Selwyn, 2021). Therefore, Moodle's functionality alone does not guarantee meaningful learning; effective instructional design and learner support remain important.
Microsoft Teams provides a different form of digital learning support by combining communication, online meetings, chat, collaboration, file sharing and integration with Microsoft 365 applications. These functions can support interaction between learners and tutors both during and outside scheduled lessons. Collaborative features may also encourage learners to work together and maintain communication when they are not physically present in the classroom. Such flexibility is relevant to adult education, where learners may have different patterns of attendance and availability. However, Teams can also create difficulties. Multiple teams, channels, chats and notifications may become confusing or overwhelming, especially for less digitally experienced learners. Effective participation also depends on suitable devices and reliable connectivity, which cannot be assumed for all further education learners (Jisc, 2025). Thus, the range of features available within Teams can be both a strength and a source of complexity.
Zoom is primarily designed for synchronous video communication and can support live online teaching, immediate discussion and visual interaction between tutors and learners. It can enable learners to participate remotely when physical attendance is difficult and can help maintain real-time communication in online or blended courses. Nevertheless, synchronous video learning has limitations. Learners may experience unstable internet connections, microphone or camera problems, reduced informal interaction and fatigue from extended video meetings. Bailenson (2021) identifies several possible explanations for fatigue associated with prolonged videoconferencing, including intensive close-up eye contact and increased self-evaluation from viewing one's own image. These limitations indicate that video conferencing should be used purposefully rather than treated as a complete substitute for other forms of learning.
Comparing the three platforms demonstrates that identifying one as universally “best” would oversimplify their different educational functions. Moodle is particularly suited to structured and asynchronous course management, Teams provides stronger communication and collaborative functions, while Zoom is focused on synchronous video interaction. Their effectiveness therefore depends on the learning objective, learner needs, accessibility, course design and quality of implementation (UNESCO, 2023). Importantly, digital platforms should be viewed as complementary rather than interchangeable technologies. This perspective is directly relevant to the fourth research question of this study, which examines which digital platforms are most effective in supporting adult education. Rather than expecting one platform to meet every need, effective digital provision may require an appropriate combination of technologies supported by clear guidance and accessible learner support.
[bookmark: _Toc238757004]2.7 Artificial Intelligence in Education
Artificial intelligence (AI) is becoming increasingly important in education, with applications including personalised assistance, automated feedback, content retrieval, tutoring, administrative support and conversational agents. AI-powered chatbots are particularly relevant because they allow learners to ask questions using natural language and receive immediate responses. A systematic review by Guan et al. (2025) found that educational chatbots can support aspects of self-regulated learning by providing guidance, feedback and learning assistance. This is potentially valuable in adult education, where learners may need support outside normal teaching hours. However, the educational value of AI depends on how it is integrated into learning rather than simply on the availability of the technology. As Holmes and Tuomi (2022) argue, the use of AI in education needs to be considered in relation to educational purposes and human-centred approaches.
AI chatbots offer several potential advantages for adult learners. They can provide immediate responses, remain available outside scheduled lessons and explain information repeatedly without learners feeling uncomfortable about asking the same question several times. They may also provide individualised guidance and handle large numbers of routine questions without requiring equivalent increases in staff time (Guan et al., 2025). These characteristics may be particularly useful for learners with lower digital confidence who require simple guidance when completing online tasks. For example, immediate assistance with accessing Moodle, joining an online lesson or submitting coursework may prevent a relatively minor technical problem from becoming a barrier to participation. Nevertheless, convenience should not automatically be interpreted as educational effectiveness; a rapid response has limited value if the information provided is inaccurate, inappropriate or difficult for the learner to understand.
AI in education also presents important limitations and ethical concerns. Generative AI systems can produce inaccurate or misleading information, commonly described as hallucination, and may reproduce biases contained within their training data (UNESCO, 2023). Privacy and data protection are also significant concerns when learners provide information to AI systems. Other risks include over-reliance on automated assistance, unequal access to AI technologies, academic integrity concerns and the inability of AI to reproduce the professional judgement, empathy and contextual understanding of a human educator. UNESCO (2023) therefore emphasises a human-centred approach in which AI supports educational development rather than reducing the importance of human involvement. This is especially relevant in adult education, where some learners may require emotional reassurance, differentiated teaching or complex support that cannot be appropriately provided by a chatbot.
The present study responds to these opportunities and limitations through the development of an AI-powered Adult Learning Digital Support Assistant using Microsoft Copilot Studio. The prototype combines structured topics with a custom knowledge base to provide simple, learner-friendly guidance for common digital learning questions. Microsoft (2026) explains that Copilot Studio enables agents to use configured knowledge sources and topics to support conversational interactions. However, the prototype is not intended to replace tutors or make educational decisions. Instead, it is more appropriately viewed as a first-line digital support mechanism for routine learner problems, with human support remaining necessary for complex, sensitive or academic issues. This approach seeks to gain the accessibility and immediacy benefits of AI while recognising its technological and educational limitations.
[bookmark: _Toc238757005]2.8 Challenges: Digital Divide, Accessibility and Other Barriers
Despite the potential benefits of digital learning, several barriers can prevent adult learners from participating effectively. One of the most significant is the digital divide, which should not be understood simply as having or not having internet access. It also includes the quality of devices, reliability of connectivity, digital skills, confidence and access to appropriate support. Evidence from UK further education demonstrates the scale of these challenges. Jisc (2025) found that 45% of surveyed further education learners had experienced a lack of access to a suitable device at some point, while 59% reported Wi-Fi connectivity problems. In addition, only half of learners reported receiving guidance on the digital skills required for their course (Jisc, 2025). These findings suggest that providing an online learning platform does not necessarily ensure that learners can participate equally or independently.
Digital inequality may be particularly important in adult education because learners enter education with different levels of previous experience, confidence and digital competence. A learner may own a smartphone, for example, but this does not necessarily mean that they have a suitable device for writing assignments, accessing complex learning platforms or participating in online classes. Similarly, internet access may have limited educational value when the connection is unreliable. UNESCO (2023) warns that educational technology can reinforce existing inequalities when disadvantaged learners have weaker access to devices, connectivity and opportunities to develop digital skills. Therefore, increasing the use of technology without addressing these inequalities could unintentionally disadvantage some of the learners it is intended to support.
Accessibility presents another important challenge. Adult education includes learners with diverse needs, including visual or hearing impairments, learning difficulties, language barriers and limited literacy. Digital technologies can potentially improve inclusion through features such as captions, screen readers, magnification, text-to-speech and adjustable display settings (UNESCO, 2023). However, the existence of accessibility features does not automatically make digital learning accessible. Learners need to know that these features exist and understand how to use them, while tutors and institutions must ensure that learning materials are designed in accessible formats. This demonstrates that accessibility is a shared responsibility involving technology, course design, institutional practice and learner support rather than a feature provided solely by software.
Overall, digital inclusion requires more than providing technology; it requires meaningful access, digital capability, accessible design and continuing support. These factors are interconnected, meaning that addressing only one barrier may have limited impact. This is relevant to the present study because the Adult Learning Digital Support Assistant is designed to provide simple and immediate guidance when learners experience routine digital difficulties. Although such a chatbot cannot solve wider problems such as device poverty or poor internet connectivity, it may help reduce barriers associated with limited digital confidence, unfamiliarity with platforms and access to timely guidance. Therefore, AI-based support should be considered one part of a wider digital inclusion strategy rather than a complete solution.
[bookmark: _Toc238757006]2.9 Research Gap
Despite the growing literature on digital learning, several gaps remain. First, much existing research focuses on universities, schools and emergency remote learning during the COVID-19 pandemic (Hodges et al., 2020; Bond et al., 2021). Comparatively less attention has been given specifically to adult education services, where learners may have different responsibilities, digital skills and support needs. Second, previous studies often examine individual factors such as learner engagement, technology adoption or satisfaction separately. This can provide only a partial understanding of digital learning. The present study addresses this by examining engagement, confidence, participation, challenges and perceived educational outcomes together. Third, although research identifies barriers such as digital exclusion, limited skills and connectivity problems (UNESCO, 2023; Jisc, 2025), these findings are not always translated into practical learner-support interventions. This study therefore combines empirical investigation with the development of an AI-powered learner support prototype, providing both a research contribution and a practical response to identified digital learning needs.
[bookmark: _Toc238757007]2.10 Conceptual Framework
The conceptual framework for this study proposes that digital learning tools, including Moodle, Microsoft Teams, Zoom and Microsoft 365, can influence learner engagement and educational outcomes. However, this relationship is not direct. The effectiveness of these technologies is influenced by factors such as digital literacy, accessibility, device availability, internet connectivity, tutor support, learner confidence and the quality of instructional design (UNESCO, 2023; Jisc, 2025). These factors can either support or restrict learner participation, communication, motivation and interaction. Improved engagement may subsequently contribute to outcomes such as learning progress, skill development, assignment completion, satisfaction and progression (Bond et al., 2021). The proposed AI learner support system complements this framework by providing immediate guidance, troubleshooting and access to information. Therefore, the framework avoids assuming that technology automatically improves learning and instead recognises the interaction between technology, learners and educational support.
Figure 2.1 illustrates the conceptual framework developed for this study. It demonstrates the proposed relationships between digital learning tools, learner engagement, moderating factors, the AI Digital Support Assistant and educational outcomes, which together form the theoretical basis for the research design and subsequent prototype development.
[image: The image illustrates a diagram that categorizes various digital learning tools and factors influencing educational outcomes, such as engagement, support, skills, achievement, and satisfaction, connected by arrows to specific technologies and resources like Moodle, Microsoft Teams, and Microsoft 365.
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Figure 2.1: Conceptual Framework of the Relationship Between Digital Learning Tools, Learner Engagement, Moderating Factors, AI Digital Support Assistant and Educational Outcomes (created using Canva).
[bookmark: _Toc238757008]Chapter 3: Research Methodology
[bookmark: _Toc238757009]3.1 Introduction
This chapter explains and justifies the methodology used to investigate adult learners’ experiences of digital learning technologies and to evaluate the AI-powered Adult Learning Digital Support Assistant developed as part of the project. The study adopts a pragmatic research philosophy and an explanatory sequential mixed-methods design, combining quantitative and qualitative evidence (Dawadi, Shrestha and Giri, 2021). The methodology is designed to address the research questions concerning learner engagement, educational outcomes, digital barriers and learner support. This chapter discusses the research philosophy, approach and design, mixed-methods justification, population and sampling, data collection, data analysis, ethical considerations, reliability and validity.
[bookmark: _Toc238757010]3.2 Research Philosophy
Research philosophy refers to the assumptions that guide how knowledge is understood, collected and interpreted within a study. This research adopts a pragmatic philosophy because its main concern is to understand a practical educational problem using methods that are most appropriate for answering the research questions. Pragmatism is particularly suitable for mixed-methods research because it does not require the researcher to depend entirely on either quantitative or qualitative approaches. Instead, different forms of evidence can be combined where they provide a more complete understanding of the research problem (Creswell and Creswell, 2023; Dawadi, Shrestha and Giri, 2021).
This position is appropriate because adult learners’ experiences of digital learning involve both measurable and subjective factors (Conceição and Biniecki, 2024). Quantitative data can identify patterns in areas such as digital confidence, engagement, accessibility, platform use and perceived educational outcomes. However, numerical findings alone may not explain why learners experience particular difficulties or benefits. Qualitative responses can therefore provide additional understanding of learners’ individual experiences and perceptions.
Pragmatism is also relevant because this research has an applied technological purpose. The study not only investigates digital learning experiences but also develops an AI-powered Adult Learning Digital Support Assistant using Microsoft Copilot Studio. The prototype provides support relating to Moodle, Microsoft Teams, Zoom, Microsoft 365, Essential Digital Skills, online safety and common technical problems. Therefore, the research aims to generate both academic knowledge and a practical response to identified learner-support needs (Gökçearslan, Tosun and Erdemir, 2024).
[bookmark: _Toc238757011]3.3 Research Approach
This study combines deductive and inductive approaches, which is consistent with its mixed-methods design. Deductive research begins with existing theories, concepts or expectations and examines them using empirical evidence, whereas inductive research allows patterns and explanations to develop from collected data (Saunders, Lewis and Thornhill, 2023).
The quantitative stage is mainly deductive. The questionnaire is informed by the literature review and conceptual framework concerning digital learning, learner engagement, digital competence, accessibility and educational outcomes. Established concepts therefore guide the development of structured questions and Likert-scale statements. This allows the research to investigate whether issues identified in previous studies are also present within the adult education context examined in this project (Conceição and Biniecki, 2024; Hauge, Durgunoğlu and Stewart, 2024).
The qualitative component has a stronger inductive dimension. Open-ended questions allow participants to explain their experiences in their own words and may identify issues that cannot be fully represented through numerical responses. For example, two learners may both report low digital confidence but experience different underlying problems, such as difficulty navigating Moodle or unreliable internet access.
Combining deductive and inductive reasoning therefore provides a more flexible approach. Existing literature guides the investigation, while participants can introduce experiences that may not fit predetermined categories. This is particularly important in adult education because learners can differ considerably in educational background, digital competence, confidence and support needs (Hauge, Durgunoğlu and Stewart, 2024; González and Del Prete, 2024). The combined approach therefore strengthens the study by balancing theoretical direction with openness to participants’ experiences.

[bookmark: _Toc238757012]3.4 Research Design
The study adopts an explanatory sequential mixed-methods design. This design generally begins with the collection and analysis of quantitative data, followed by qualitative evidence that helps explain or provide greater depth to the numerical findings (Creswell and Plano Clark, 2023). The two forms of evidence are then integrated during interpretation.
The first stage of this research uses a structured questionnaire to investigate adult learners’ experiences of digital learning. It examines the use of Moodle, Microsoft Teams, Zoom and Microsoft 365 alongside factors including engagement, confidence, communication, accessibility, digital skills, barriers and perceived educational outcomes. Closed questions and five-point Likert-scale statements provide quantitative evidence, while open-ended questions allow participants to provide additional explanations. Figure 3.1 illustrates the overall research design adopted in this study, showing the sequence of activities from the literature review to the discussion of findings.

                               [image: The diagram illustrates a structured process for a research study, starting with a literature review, followed by a questionnaire survey, data analysis, prototype development, usability evaluation, and culminating in a discussion.
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Figure 3.1: Research Design Flow Diagram (created using Canva)
The project also includes the design and development of an AI-powered learner support prototype using Microsoft Copilot Studio. A smaller group of participants evaluates the prototype through supervised usability testing. Their structured ratings provide quantitative evidence, while open-ended comments provide qualitative evidence concerning useful features and possible improvements. The evaluation of an educational AI chatbot is relevant because such technologies can provide learner support while also presenting challenges that require careful consideration of usability and implementation (Gökçearslan, Tosun and Erdemir, 2024).
Although explanatory sequential design provides a logical structure for combining different evidence, meaningful integration is essential. Simply collecting quantitative and qualitative data would not automatically produce a strong mixed-methods study. The different datasets must therefore be connected during analysis and interpretation (Dawadi, Shrestha and Giri, 2021).
[bookmark: _Toc238757013]3.5 Mixed Methods Justification
Mixed-methods research combines quantitative and qualitative methods within the same study to provide a broader understanding of a research problem. Dawadi, Shrestha and Giri (2021) argue that combining methods can help researchers examine complex issues from different perspectives and compensate for some of the limitations associated with using a single method. This is particularly appropriate for the present study because digital learning experiences involve both measurable patterns and individual perceptions.
The quantitative component allows the research to identify patterns in platform use, learner engagement, confidence, accessibility, digital skills, perceived educational outcomes and technical barriers. Structured questions make it possible to compare participants’ responses systematically and identify areas where positive or negative experiences are particularly common.
However, numerical results alone may provide limited explanations. For example, a learner may indicate dissatisfaction with digital learning without revealing whether this results from poor internet connectivity, limited digital confidence, confusing platform design or inadequate support. Qualitative evidence therefore adds depth by allowing participants to explain their experiences and suggest improvements.
The same principle applies to prototype evaluation. Likert-scale questions provide measurable evidence concerning ease of use, clarity, usefulness, response speed, problem solving and willingness to use the chatbot again. Open-ended questions allow participants to identify the most useful features and recommend improvements. This combination is important because a high satisfaction score alone would provide limited information about why participants found the chatbot useful.
Mixed methods nevertheless introduce challenges. It requires additional time, different analytical techniques and careful integration of datasets (Dawadi, Shrestha and Giri, 2021). To address this, quantitative and qualitative evidence is initially analysed using appropriate separate methods and subsequently brought together during interpretation. This enables qualitative findings to explain, support or challenge quantitative patterns rather than functioning as an unrelated additional dataset.
[bookmark: _Toc238757014]3.6 Population and Sampling
The main population for this study consists of adult learners with experience of digital technologies within adult education. This population is appropriate because the research specifically investigates digital learning in adult education rather than schools or traditional higher education. Participants may have experience using Moodle, Microsoft Teams, Zoom, Microsoft 365 or similar technologies for accessing resources, communicating with tutors and participating in learning (Conceição and Biniecki, 2024; van der Stap et al., 2024).
The study uses non-probability purposive sampling, supported by convenience sampling. Purposive sampling involves selecting participants because they possess experience or characteristics relevant to the research problem, while convenience sampling involves recruiting suitable participants who are reasonably accessible to the researcher (Etikan, Musa and Alkassim, 2016). This approach is appropriate for a small-scale Master's project because it allows participants with relevant digital-learning experience to be recruited within the available time and resources.
Approximately 40 adult learners are proposed for the main questionnaire. This sample is expected to provide sufficient data to identify descriptive patterns concerning digital learning experiences while remaining manageable within the project timeframe. However, because participants are not selected through probability sampling, the findings cannot be assumed to statistically represent the wider UK adult-learning population. Conclusions will therefore remain appropriately limited to the research context.
A smaller group of approximately 10 participants is proposed for prototype evaluation. These participants will interact with the Adult Learning Digital Support Assistant and complete a usability questionnaire afterwards. A smaller group is appropriate because prototype evaluation requires direct supervised interaction with the chatbot.
A limitation of this sampling strategy is possible selection bias. Learners who agree to participate may have greater interest in or confidence with technology than those who decline. Therefore, the findings will be interpreted cautiously rather than presented as universally representative of adult learners.
[bookmark: _Toc238757015]3.7 Data Collection
Data collection is organised into two connected components: investigation of adult learners’ experiences of digital learning and evaluation of the AI-powered learner support prototype.
The first component uses a questionnaire intended for approximately 40 adult learners. Questionnaire items are informed by the research objectives, conceptual framework and literature review. The questions examine participants’ use of digital learning platforms and factors including engagement, communication, motivation, digital confidence, accessibility, digital literacy, learner support and perceived educational outcomes (OECD, 2023; Conceição and Biniecki, 2024).
Structured questions and five-point Likert-scale statements are used because they allow participants’ responses to be compared systematically. Where appropriate, open-ended questions provide participants with an opportunity to describe experiences that cannot adequately be represented through fixed-response options. Clear and accessible language is used because adult learners may have different educational backgrounds and levels of digital competence (Hauge, Durgunoğlu and Stewart, 2024). This is important because unnecessarily complex questionnaire language could affect participants’ understanding and reduce the quality of the collected data.
The second component concerns the Adult Learning Digital Support Assistant developed using Microsoft Copilot Studio. Before evaluation, a comprehensive custom knowledge base was developed to provide information relevant to adult learners. It covers areas including Moodle, Microsoft Teams, Zoom, Microsoft 365, Essential Digital Skills, online safety and technical troubleshooting. The knowledge base uses straightforward instructions and step-by-step guidance to support learners with different levels of digital experience.
Approximately 10 participants are proposed to evaluate the chatbot through supervised usability testing. Due to licensing restrictions, the Microsoft Copilot Studio prototype cannot be published for public access. Microsoft explains that Copilot Studio access and publishing capabilities depend on the available licence and environment (Microsoft, 2026a). Therefore, participants will interact with the prototype using the built-in Test your agent environment under the researcher's supervision (Microsoft, 2026b). Participants will complete representative tasks, including asking questions about Moodle, Microsoft Teams, Zoom, assignment submission and online safety. After testing the chatbot, each participant will complete a structured evaluation questionnaire using a five-point Likert scale. The questionnaire will assess ease of use, clarity of responses, usefulness of information, understandable language, response speed, problem-solving ability, intention to reuse the chatbot and overall satisfaction. Participants will also be invited to provide open-ended comments about the most useful features of the chatbot and suggestions for improvement.
Participants will complete representative tasks by asking questions about areas such as Moodle, Microsoft Teams and online safety. After using the chatbot, participants will complete an evaluation questionnaire containing eight five-point Likert-scale statements covering ease of use, clarity, usefulness, understandable language, response speed, problem solving, intention to reuse and willingness to recommend the system. Two open-ended questions will collect feedback about the most useful feature and suggested improvements.
Importantly, this evaluation measures usability and learner experience. It does not attempt to demonstrate that a short period of chatbot use directly improves examination results or long-term educational performance.
[bookmark: _Toc238757016]3.8 Data Analysis
The collected quantitative and qualitative evidence will initially be analysed separately before being integrated during interpretation. Quantitative responses from the main questionnaire and chatbot evaluation will be analysed using descriptive statistics. Frequencies and percentages will be used to summarise participant responses, while mean scores may be used where appropriate to describe overall patterns in Likert-scale responses. Descriptive statistics provide a useful method for organising and summarising quantitative data in an understandable form (Kaur, Stoltzfus and Yellapu, 2018).
Microsoft Excel will be used to organise the quantitative data and, where appropriate, produce tables and charts. Analysis will focus on identifying patterns concerning digital-platform use, learner engagement, confidence, accessibility, perceived benefits, barriers and prototype usability. Because the sample is relatively small and non-probability based, inferential statistical claims about the wider adult-learning population would not be appropriate. The analysis is therefore primarily descriptive.
Qualitative responses will be analysed using thematic analysis. Braun and Clarke (2022) describe thematic analysis as a flexible approach for identifying and interpreting patterns of meaning within qualitative data. Responses will first be read carefully to develop familiarity with the data. Relevant statements will then be coded, related codes grouped together and broader themes identified and reviewed. Themes may relate to areas such as digital confidence, accessibility, technical difficulties, independent learning and learner support, although final themes will be determined by the collected evidence rather than imposed in advance.
Finally, quantitative and qualitative findings will be integrated. For example, if numerical findings show generally positive attitudes towards digital learning but qualitative responses identify recurring technical difficulties, both findings will be considered together. This process supports a more balanced interpretation of learners’ experiences.
[bookmark: _Toc238757017]3.9 Ethical Considerations
Ethical considerations are important because the research involves human participants and the evaluation of an emerging AI-supported technology. UKRI (2025) emphasises that ethical research requires consideration of potential risks, benefits and unintended consequences throughout the research process rather than treating ethics only as an approval requirement.
Participants will receive clear information about the purpose of the study and what participation involves before providing informed consent. Participation will be voluntary, and participants will be informed that they can withdraw in accordance with the approved research procedures. Only information necessary for addressing the research questions will be collected. Personally identifiable information will be avoided where possible, and research findings will be presented anonymously or in aggregated form. Data will also be stored securely and used only for the research.
Additional safeguards apply to chatbot evaluation. Participants will be informed that the system is an experimental AI-supported prototype and is not a replacement for tutors, professional advice or institutional support. They will also be advised not to provide passwords, banking information or other sensitive personal information while interacting with the chatbot.
These procedures protect participants’ privacy and autonomy while supporting responsible evaluation of the prototype (UKRI, 2025).
[bookmark: _Toc238757018]3.10 Reliability and Validity
Several measures will be used to strengthen the quality of the research. Questionnaire items are aligned with the research objectives and informed by relevant literature, supporting content validity. Consistent wording and standardised five-point Likert scales will improve reliability by ensuring participants respond to the same questions under similar conditions.
Qualitative responses will be analysed through a systematic thematic-analysis process based on Braun and Clarke (2022), supporting transparency and credibility. Integrating quantitative patterns with qualitative explanations also provides a form of methodological triangulation. However, the small non-probability sample limits external validity and generalisability, and this limitation will be acknowledged when interpreting the findings.
[bookmark: _Toc238757019]3.11 Chapter Summary
This chapter has justified the pragmatic, explanatory sequential mixed-methods methodology adopted for the study. Quantitative questionnaire data, qualitative responses and supervised prototype evaluation will provide complementary evidence for examining adult learners’ digital experiences and evaluating the usability and learner experience of the AI-powered support prototype.
[bookmark: _Toc238757020]Chapter 4 – Results
[bookmark: _Toc238757021]4.1 Introduction 
This chapter presents the findings of the study based on data collected from adult learners and the evaluation of the AI-powered Adult Learning Digital Support Assistant developed using Microsoft Copilot Studio. The results are presented using descriptive statistics, tables and charts where appropriate, followed by a summary of participants' qualitative feedback. Presenting both quantitative and qualitative findings provides a more comprehensive understanding of learners' digital experiences and the usability of the chatbot prototype (Creswell and Creswell, 2023; Dawadi, Shrestha and Giri, 2021).
[bookmark: _Toc238757022]4.2 Participant Profile (Demographics) 
A total of 40 adult learners participated in the main questionnaire. Collecting demographic information provides important context for interpreting the findings, as participants' backgrounds and previous experiences with digital learning may influence their responses (Saunders, Lewis and Thornhill, 2023). The questionnaire therefore collected information on participants' age group, gender, previous experience of online learning, digital skill level and the digital devices they commonly used for learning.












Figure 4.1: Age Distribution of Participant. Source: Author’s questionnaire data (2026).
As shown in Figure 4.1, the largest group of participants was aged 25–34, representing 30% of the sample. This was followed by participants aged 35–44 (25%) and 45–54 (20%). Participants aged 18–24 accounted for 15%, while those aged 55 and above represented the smallest group at 10%. Overall, the findings demonstrate that the study included adult learners from a range of age groups.
The participant group represented a range of adult learners with different levels of digital experience. Some participants had regularly used digital learning platforms such as Moodle, Microsoft Teams and Zoom, while others reported more limited experience. This diversity was important because the study aimed to investigate the experiences of learners with varying levels of confidence and digital competence rather than focusing only on experienced technology users. Including participants with different backgrounds helps provide a broader understanding of the opportunities and challenges associated with digital learning in adult education.
Information about participants' preferred learning devices, including laptops, desktop computers, tablets and smartphones, was also collected. These data provide useful background for interpreting later findings relating to digital accessibility, learner engagement and technical barriers. Although the sample was not intended to statistically represent all adult learners, it was considered appropriate for achieving the research objectives and providing meaningful insights into adult learners' digital learning experiences within the study context (Creswell and Creswell, 2023).
[bookmark: _Toc238757023]4.3 Results: Adult Learners' Digital Learning Experiences 
The questionnaire was completed by approximately 40 adult learners to explore their experiences of using digital learning technologies within adult education. The findings presented in this section provide an overview of participants' experiences with digital platforms, learner engagement, perceived educational outcomes, digital barriers and their overall perceptions of digital learning. Quantitative responses were analysed using descriptive statistics, including frequencies and percentages, which provide an effective method for summarising and presenting questionnaire data (Kaur, Stoltzfus and Yellapu, 2018). The results are presented objectively using tables and charts where appropriate, while detailed interpretation and comparison with previous studies are reserved for Chapter 6.
[bookmark: _Toc238757024]4.3.1 Digital Learning Platforms Used
Participants were asked which digital learning platforms they used most frequently during their studies. The purpose of this question was to identify the technologies most commonly used within the adult learning environment and to understand learners' familiarity with different digital platforms.
Figure 4.2 presents the distribution of participants' responses.

               
Figure 4.2: Digital Learning Platforms Used. Source: Author's questionnaire data (2026).
The findings showed that 88% of participants regularly used Microsoft Teams, making it the most frequently used platform among the respondents. This was followed by Microsoft 365, which was regularly used by 83% of participants. Moodle was used by 73% of respondents, while 55% reported regularly participating in learning activities through Zoom. Only 15% indicated that they regularly used other digital learning platforms.
These findings suggest that Microsoft Teams and Microsoft 365 have become central components of digital learning within the participating adult education setting. Moodle also continues to play an important role by providing access to learning materials, assignments and course resources, whereas Zoom appears to be used mainly for specific online teaching sessions rather than as a primary learning platform. The variety of platforms used by participants demonstrates that adult learners often rely on multiple technologies to support different aspects of their learning experience rather than depending on a single digital platform.
[bookmark: _Toc238757025]4.3.2 Learner Engagement
Participants were asked to indicate the extent to which digital learning technologies influenced their engagement with learning activities. Responses were measured using a five-point Likert scale ranging from Strongly Disagree to Strongly Agree.

Figure 4.3: Learner Engagement Responses.

The results indicated that 82% of participants either agreed or strongly agreed that digital learning tools encouraged them to participate more actively in learning activities. 
Furthermore, 78% reported that digital technologies improved communication with tutors and classmates. Only 12% selected a neutral response, while 6% either disagreed or strongly disagreed that digital learning had improved their engagement. that digital learning had improved their engagement.
Overall, the findings suggest that participants generally viewed digital technologies as supporting learner engagement. Many learners appeared to value the flexibility and communication opportunities provided by digital platforms. However, the presence of neutral and negative responses indicates that positive experiences were not shared equally by all participants. This variation suggests that engagement may be influenced by individual circumstances and experiences rather than by technology alone, an issue explored further in the discussion chapter.
[bookmark: _Toc238757026]4.3.3 Educational Outcomes
The questionnaire also examined participants' perceptions of how digital learning technologies influenced their educational outcomes. Rather than focusing solely on examination performance, participants considered wider outcomes such as assignment completion, confidence and overall learning progress.
Figure 4.4 presents the distribution of participants' responses.

               
Figure 4.4: Participants' Perceptions of the Educational Outcomes of Digital Learning. Source: Author's questionnaire data (2026).
The findings showed that 80% of participants believed that digital learning tools helped them complete assignments more effectively. In addition, 76% reported that using digital learning platforms had increased their confidence in studying online. Furthermore, 84% of participants agreed that digital technologies had supported their overall learning progress, while only 8% disagreed with this statement.
These findings indicate that participants generally believed digital learning technologies contributed positively to their educational experience. Increased confidence and improved access to learning resources appear to be important perceived benefits. Nevertheless, the findings represent participants' perceptions rather than direct measurements of academic achievement. Therefore, the results should be interpreted as evidence of perceived educational benefits rather than proof that digital technologies directly improve academic performance (OECD, 2023).
[bookmark: _Toc238757027]4.3.4 Digital Barriers
Although participants generally reported positive experiences with digital learning, the questionnaire also identified several barriers affecting participation. Understanding these challenges is important because positive perceptions of digital learning do not necessarily mean that learners experience equal access or equal opportunities to participate effectively.
                    
Figure 4.5: Digital Barriers Experienced by Adult Learners. Source: Author's questionnaire data (2026).
The most commonly reported difficulty was unreliable internet connectivity, experienced by 42% of participants. In addition, 30% reported difficulties using digital learning platforms, while 25% indicated that they had experienced limited access to a suitable learning device. Some participants also reported practical difficulties involving forgotten passwords, uploading assignments and joining online classes.
These findings demonstrate that technical and digital barriers continue to affect a considerable proportion of adult learners. Although digital technologies provide greater flexibility, such difficulties may interrupt learning activities and reduce opportunities for participation. The results suggest that providing access to digital platforms alone may not be sufficient without appropriate learner support and technical guidance.
[bookmark: _Toc238757028]4.3.5 Overall Perceptions of Digital Learning
Participants were finally asked to provide an overall assessment of their digital learning experience. Figure 4.6 presents the distribution of participants’ responses regarding their overall perceptions of digital learning.

Figure 4.6: Overall Perceptions of Digital Learning
The findings indicated that 85% of respondents either agreed or strongly agreed that digital learning had supported their education. Many participants highlighted the convenience, flexibility and accessibility of online learning resources.
However, several respondents also suggested that clearer guidance, improved technical support and more straightforward instructions for using digital platforms would further improve their learning experience. These comments indicate that, although overall perceptions were positive, participants recognised opportunities for improving learner support.
Overall, the questionnaire findings suggest that digital learning technologies are widely accepted and valued within adult education. Participants generally reported positive experiences relating to learner engagement, communication and perceived educational outcomes while also identifying continuing challenges associated with digital access and technical support. These findings provide an important foundation for evaluating whether the Adult Learning Digital Support Assistant can help reduce some of these routine digital barriers and improve the overall learner experience.


[bookmark: _Toc238757029]4.4 Results: Copilot Studio Prototype Evaluation 
The second stage of the research involved evaluating the Adult Learning Digital Support Assistant developed using Microsoft Copilot Studio. The purpose of this evaluation was to examine participants' perceptions of the chatbot's usability and learner experience rather than its impact on academic achievement. Usability evaluation is important because educational technologies should not only function correctly but also be easy to use, understandable and capable of supporting learners effectively (ISO, 2024). Participants interacted with the chatbot under the researcher's supervision using the Test your agent environment in Microsoft Copilot Studio before completing a structured evaluation questionnaire. The questionnaire contained eight statements measured using a five-point Likert scale, together with open-ended questions that allowed participants to provide additional feedback (Microsoft, 2026b).
[bookmark: _Toc238757030]4.4.1 Ease of Use
Participants were first asked whether the chatbot was easy to use. 
                      
Figure 4.7: Participants' Ratings of Chatbot Ease of Use. Source: Author's questionnaire data (2026).
The findings showed that 90% of participants either agreed or strongly agreed that the chatbot was straightforward to use, while 10% selected a neutral response. No participants disagreed with the statement.
These findings suggest that the chatbot interface was generally accessible to users with different levels of digital experience. During the evaluation, participants were able to ask questions naturally without requiring specialist technical knowledge or previous experience of conversational AI. The simplicity of the interface appeared to reduce the effort required to locate information compared with manually searching through learning resources. This positive response supports the importance of designing educational technologies that are easy to understand and accessible to a wide range of learners (UNESCO, 2023).
[bookmark: _Toc238757031]4.4.2 Clarity and Usefulness of Responses
The evaluation also examined whether the chatbot provided clear and helpful responses to learners' questions. The results indicated that 88% of participants agreed or strongly agreed that the chatbot's answers were clear and understandable. Similarly, 85% reported that the information provided was useful in helping them complete common digital learning tasks.        
                     
Figure 4.8: Chatbot Response Clarity and Usefulness. Source: Author's questionnaire data (2026).
Participants successfully obtained guidance relating to Moodle access, Microsoft Teams meetings, Zoom classes, password support, assignment submission and online safety. Many respondents indicated that receiving immediate answers reduced uncertainty when completing routine digital tasks. These findings suggest that the structured knowledge base successfully supported many of the questions included within the evaluation. However, a small number of participants indicated that they would like additional examples or more detailed explanations for some topics, demonstrating opportunities for future enhancement.
[bookmark: _Toc238757032]4.4.3 Language and Response Quality
Participants were asked whether the language used by the chatbot was easy to understand and whether the overall quality of responses met their expectations. The findings showed that 92% of participants either agreed or strongly agreed that the chatbot used simple and understandable language. In addition, 87% believed that the quality of the responses was appropriate for adult learners with different levels of digital confidence.
The positive ratings suggest that the knowledge base was written in clear, learner-friendly language rather than technical terminology. This was an important design objective because adult learners may have different educational backgrounds and levels of digital literacy. Participants also reported that responses were generally well organised and easy to follow, particularly when explaining step-by-step procedures such as joining Microsoft Teams meetings or accessing Moodle resources. These findings highlight the importance of presenting information in a simple and accessible format to support digital inclusion (OECD, 2023).
[bookmark: _Toc238757033]4.4.4 Intention to Reuse the Chatbot
Participants were also asked whether they would use the chatbot again and whether they would recommend it to other learners. The results indicated that 86% of participants stated that they would use the chatbot in the future if it were available, while 84% reported that they would recommend it to other adult learners experiencing routine digital learning problems.
These findings demonstrate a generally positive level of user acceptance. Participants appeared to value the availability of immediate support without needing to wait for tutor assistance. However, a small number of participants preferred direct communication with tutors for more complex questions, indicating that they viewed the chatbot as a useful source of initial guidance rather than a replacement for human support. This finding is consistent with current recommendations that AI should complement rather than replace educators and learner-support services (UNESCO, 2023).
[bookmark: _Toc238757034]4.4.5 Participant Feedback and Suggested Improvements
The evaluation questionnaire also invited participants to provide open-ended comments about the chatbot. Overall, the qualitative feedback was positive. Many participants commented that the chatbot was easy to use, quick to respond and helpful for solving common digital problems. Several participants particularly appreciated the step-by-step guidance provided for Moodle, Microsoft Teams and assignment submission.
Participants also suggested several improvements. The most common recommendation was to expand the knowledge base by including additional topics such as Microsoft Word, Excel, PowerPoint, email support and frequently asked questions relating to specific courses. A few participants also suggested adding images, screenshots or short video demonstrations to accompany written guidance, making the chatbot even easier for learners with limited digital confidence.
Overall, the prototype evaluation indicates that the Adult Learning Digital Support Assistant achieved its primary objective of providing accessible and learner-friendly support for routine digital learning tasks. Participants reported positive experiences regarding ease of use, clarity, usefulness and overall satisfaction. While the findings suggest that the chatbot has considerable potential to support adult learners, they also demonstrate opportunities for further development by expanding the knowledge base and introducing additional multimedia support. These findings provide valuable evidence for the discussion presented in Chapter 6, where the evaluation results are critically compared with previous research on digital learning, learner support and artificial intelligence in education.
[bookmark: _Toc238757035]4.5 Summary of Key Findings 
This chapter presented the findings from the questionnaire completed by adult learners and the evaluation of the Adult Learning Digital Support Assistant developed using Microsoft Copilot Studio. Overall, the results indicate that participants had positive experiences of using digital learning technologies, particularly Microsoft Teams, Microsoft 365 and Moodle. Most participants reported that digital learning tools supported learner engagement, improved communication and contributed positively to their perceived educational outcomes. However, technical barriers, including unreliable internet connections, limited access to suitable devices and difficulties using digital platforms, continued to affect some learners. The prototype evaluation also produced encouraging results, with participants reporting high levels of satisfaction regarding the chatbot's ease of use, clarity of responses, usefulness and learner-friendly language. Participants recognised the chatbot as a valuable source of immediate support for routine digital learning tasks while also recommending further expansion of its knowledge base. The findings presented in this chapter are discussed critically in Chapter 6 by comparing them with existing literature and the study's research objectives.
[bookmark: _Toc238757036]Chapter 5 – Prototype Design, Development and Implementation
[bookmark: _Toc238757037]5.1 Introduction
This chapter presents the design, development and implementation of the Adult Learning Digital Support Assistant, developed using Microsoft Copilot Studio (Microsoft, 2026). The prototype translates the research findings into a practical solution for common digital-learning difficulties experienced by adult learners. AI-powered conversational systems can provide immediate and accessible support, although their educational effectiveness depends on appropriate design, reliable information and responsible implementation rather than the technology alone (Okonkwo and Ade-Ibijola, 2021; Miao and Holmes, 2023). Therefore, the chapter critically explains the prototype requirements, system design, knowledge base, conversational topics, development process, testing and implementation decisions, while considering their strengths and limitations.
[bookmark: _Toc238757038]5.2 Prototype Requirements and Rationale
The prototype requirements were derived from the study’s research objectives and the practical digital barriers identified among adult learners (OECD, 2024). The system was required to provide simple, immediate and accessible guidance for common tasks involving Moodle, Microsoft Teams, Zoom, password recovery, assignment submission, online safety and technical support (Kuhail et al., 2023). This requirement reflects evidence that educational chatbots can provide rapid and personalised assistance, although their effectiveness depends on the relevance and quality of the information supplied (Labadze, Grigolia and Machaidze, 2023).
Microsoft Copilot Studio was selected because it supports conversational topics, generative responses and organisation-specific knowledge sources without requiring a fully coded chatbot architecture. Microsoft explains that knowledge sources can ground agent responses in selected information, while generative answers can address queries not covered by predefined topics (Microsoft, 2026). This hybrid approach was considered more appropriate than relying solely on fixed question-and-answer pathways because adult learners may express the same problem in different ways (Kuhail et al., 2023).
However, generative AI also introduces limitations, including potentially inconsistent responses, dependence on the quality of source material and platform-related constraints. Therefore, the prototype combines structured topics with a controlled knowledge base rather than depending entirely on unrestricted AI generation. This design supports a more human-centred and responsible educational application of AI, consistent with UNESCO’s (2023) recommendation that AI should complement educational support rather than replace human judgement.
[bookmark: _Toc238757039]5.3 Selection of Microsoft Copilot Studio
Microsoft Copilot Studio was selected as the development platform because it provides a practical low-code environment for creating AI-powered conversational agents while supporting structured topics, instructions and knowledge sources. Microsoft (2026c) explains that Copilot Studio can ground responses in selected organisational content, including uploaded documents and other approved knowledge sources. This was particularly relevant to the prototype because the assistant needed to provide guidance based on a purpose-built adult-learning knowledge base rather than relying only on general AI knowledge (Neupane et al., 2024; Thway et al., 2024).
A major strength of Copilot Studio is its ability to combine predefined conversational topics with generative AI capabilities (Microsoft, 2026g). This provides greater flexibility than a completely rule-based chatbot, as learners may describe the same digital problem using different language (Deng and Yu, 2024). Microsoft (2026f) also provides a testing environment in which knowledge-grounded responses can be evaluated before wider deployment. Such functionality supported iterative development and testing of the prototype (Microsoft, 2026f).
However, Copilot Studio was not selected without limitations. Its functionality can depend on organisational permissions, licensing and platform configuration, while generative responses still require careful testing. More generally, UNESCO (2023) warns that educational AI requires human-centred design, appropriate validation and attention to privacy and responsible use. Therefore, although developing a chatbot through conventional programming could provide greater technical control, Copilot Studio offered a more appropriate balance between development efficiency, knowledge grounding, conversational flexibility and practical feasibility for this project.
[bookmark: _Toc238757040]5.4 Prototype Design and Architecture
The prototype was designed using a modular conversational architecture in Microsoft Copilot Studio, combining structured topics, a customised knowledge base and generative AI responses. This architecture was selected because adult learners may require both predictable step-by-step guidance for common tasks and flexible responses to questions expressed in different ways (Pérez, Daradoumis and Puig, 2020; Wollny et al., 2021). Microsoft (2026d) confirms that Copilot Studio can use knowledge sources with generative answers to provide responses grounded in information supplied to the agent.
At the interaction level, the learner enters a question through the chatbot interface (Microsoft, 2026l). The system first attempts to identify a relevant predefined topic, such as Moodle Login, Teams Class, Zoom Class, Upload Assignment, Forgot Password, Contact Tutor, Online Safety or Technical Support (Microsoft, 2026m). Structured topics provide greater control and consistency for frequently occurring problems (Microsoft, 2026n). However, relying entirely on predefined dialogue paths would be restrictive because users may phrase problems unpredictably (Microsoft, 2026o). Therefore, the knowledge base operates as an additional layer, allowing generative answers to retrieve relevant information when an appropriate topic does not fully address the request (Microsoft, 2026o).
This hybrid architecture provides an appropriate balance between control and conversational flexibility (Li et al., 2025). Nevertheless, knowledge-grounded generation does not eliminate the possibility of inaccurate or unsuitable responses (Li et al., 2025; Cooper and Klymkowsky, 2024). UNESCO (2023) emphasises that generative AI in education requires human-centred design, validation and appropriate oversight. Consequently, the prototype was designed as a support tool rather than an autonomous replacement for tutors (Li et al., 2025). The architecture prioritises routine digital assistance while retaining human support for complex or unresolved learner needs (Li et al., 2025).
[bookmark: _Toc238757041]5.5 Knowledge Base Development
The knowledge base was developed as the main information source for the Adult Learning Digital Support Assistant (Alsafari et al., 2024). It was designed specifically for adult learners and organised into 10 chapters covering approximately 81 pages of guidance. The content focused on common digital learning needs, including Moodle, Microsoft Teams, Zoom, Microsoft 365, Essential Digital Skills, online safety and technical troubleshooting (Jisc, 2025). This was important because the prototype was intended to solve practical learner problems rather than provide unrestricted general information (Alsafari et al., 2024; Swacha and Gracel, 2025).
The knowledge base was written in simple, learner-friendly language, with instructions presented in clear stages where appropriate (European Commission, 2022). This design decision was important because adult learners can have different levels of digital confidence and experience (OECD, 2023). UNESCO (2023) argues that AI-supported education should remain accessible, inclusive and centred on learners' needs rather than expecting users to adapt to complex technology. The approach was therefore intended to reduce unnecessary technical language and make routine guidance easier to understand.
The completed knowledge document was uploaded to Microsoft Copilot Studio as a knowledge source (Microsoft, 2026h; see Appendix D, Figure D.2). Microsoft explains that uploaded files can be used by generative answers so that an agent can search the supplied information and produce a conversational response when a suitable predefined topic is unavailable. This provides greater flexibility than creating a separate fixed response for every possible learner question. Microsoft (2026d) similarly states that knowledge sources can ground generated answers in selected information and can be used either as primary information sources or as a fallback when authored topics do not fully answer a query.
However, a large knowledge base is not automatically an advantage (Merth et al., 2024). Poorly organised, outdated or unclear information could reduce response quality because the usefulness of generated answers depends partly on the quality of the source material (Li et al., 2024; Shen et al., 2024). Furthermore, generative systems can still produce inconsistent responses, particularly when questions fall outside their configured knowledge (Microsoft, 2026a). For this reason, the knowledge base was combined with structured conversational topics and tested through realistic learner questions (Zimmerman et al., 2024). The prototype evaluation later indicated that learners generally found the responses clear and useful, while also suggesting that future versions should expand the knowledge base to areas such as Word, Excel, PowerPoint and email support.
[bookmark: _Toc238757042]5.6 Topic Development and Conversational Design
The conversational topics were developed to provide structured guidance for common problems experienced by adult learners when using digital learning technologies (Sualehi, 2023). Eight main learner-support topics were created in Microsoft Copilot Studio: Moodle Login, Teams Class, Zoom Class, Upload Assignment, Forgot Password, Contact Tutor, Online Safety and Technical Support. Additional conversational topics, including Greeting, Goodbye, Thank you and Start Over, were also configured to support the overall interaction flow (see Appendix D, Figure D.3). These topics were selected because the wider study identified access, confidence and technical difficulties as continuing barriers to effective digital participation. The design therefore focused on practical problems that could interrupt learning rather than attempting to answer every possible educational question (Wang et al., 2024).
Each topic was designed around relevant trigger phrases and conversational pathways. Trigger phrases allow Copilot Studio to identify the learner's intention and activate an appropriate topic when the learner enters a related question (Microsoft, 2026g). For example, different expressions relating to difficulty accessing Moodle can direct the learner towards the Moodle Login topic. The implemented Moodle Login topic and its conversational pathway are illustrated in Appendix D, Figure D.4.
This approach is valuable because users do not necessarily describe the same problem using identical words (Adamopoulou and Moussiades, 2020; Caldarini, Jaf and McGarry, 2022).
The conversations were intentionally kept short, clear and step-by-step (Nielsen Norman Group, 2021). This was particularly important for learners with lower digital confidence (Vuorikari, Kluzer and Punie, 2022). UNESCO (2023) argues that educational AI should be designed around human needs and inclusion rather than technological capability alone. The prototype therefore prioritised understandable guidance rather than long or highly technical responses.
However, a fully rule-based conversational structure would be too restrictive because learners may ask unexpected questions or use language that does not activate a predefined topic (Chan et al., 2022). Consequently, structured topics were supported by the broader knowledge base and generative capabilities of Copilot Studio. This hybrid design provides greater flexibility while retaining controlled pathways for frequent problems (Mikael et al., 2025). Nevertheless, complex or individual learner issues may still require human assistance, meaning the chatbot is best viewed as a first level of support rather than a replacement for tutors (Dhinagaran et al., 2023).
[bookmark: _Toc238757043]5.7 Prototype Implementation
Following the design stage, the Adult Learning Digital Support Assistant was implemented in Microsoft Copilot Studio by integrating the knowledge base, conversational topics and generative AI functions into a working prototype (Microsoft, 2026j). The completed agent interface and its main configuration are shown in Appendix D, Figure D.1. The implementation focused on producing a functional system that learners could interact with through natural-language questions rather than simply demonstrating a theoretical chatbot design (Microsoft, 2026k). This practical implementation is particularly important because the ACFA7003 assessment requires evidence of software implementation as part of the project portfolio (UWTSD, 2026).
The custom knowledge base was added to Copilot Studio so that the agent could use the prepared adult-learning guidance when generating responses. Microsoft (2026c) explains that Copilot Studio agents can use configured knowledge sources to ground generative answers in relevant information. The eight structured topics were then implemented to manage frequently occurring learner needs, including Moodle access, Teams and Zoom classes, assignment submission, password problems, tutor contact, online safety and technical support. This combination provided greater control for common problems while allowing more flexible responses when questions did not match a fixed pathway. Examples of the implemented prototype providing step-by-step assignment guidance, technical support and online safety guidance are presented in Appendix D, Figures D.6–D.8.

The prototype was tested within the Test your agent environment in Copilot Studio. This allowed conversations to be checked during development and enabled problems with responses or topic activation to be identified before evaluation with participants (Microsoft, 2026e).
However, implementation also revealed practical limitations. Wider public deployment was restricted by the available organisational environment and licensing arrangements. Therefore, the prototype was evaluated through supervised testing rather than unrestricted public access, as already established in the research methodology. Although this reduced the realism of long-term deployment, it provided a controlled and feasible way to demonstrate the system's functionality and evaluate the learner experience (Microsoft, 2026i).
[bookmark: _Toc238757044]5.8 Testing and Refinement
The Adult Learning Digital Support Assistant was tested throughout development to ensure that it worked correctly and provided clear and useful guidance. Testing was mainly carried out using the Test your agent feature in Microsoft Copilot Studio, which allowed responses, topic activation and knowledge-based answers to be checked before participant evaluation (Microsoft, 2026e). The prototype was tested using realistic questions covering Moodle login, Microsoft Teams, Zoom, assignment submission, password recovery, Microsoft 365, email access, online safety and tutor support.
A formal evaluation using 10 test cases showed that 9 out of 10 cases passed, producing an overall score of 90% (see Appendix D, Figure D.5). The only failed case involved the Start Over function. The topic was therefore reviewed and improved so that the assistant explained that it could restart the conversation and asked the user to confirm whether they wanted to begin again. This refinement followed an iterative approach in which problems were identified, corrected and retested rather than assuming that the first version was fully effective (Borsci et al., 2022).
After the change, the Start Over function worked correctly during direct testing and achieved 100% when evaluated separately. However, when the full 10-case evaluation was repeated, the overall score remained at 90%, with the same interactive case still marked as failed. This suggests a limitation in how the automated single-response evaluation assessed a multi-step conversational function. Overall, testing demonstrated that the prototype successfully handled most intended learner-support tasks while also identifying a clear area for further refinement. Examples of the prototype and its evaluation are provided in Appendix D.
Top of Form
Bottom of Form

[bookmark: _Toc238757045]5.9 Implementation Limitations
Although the prototype was successfully developed and tested, several limitations were identified. First, the available Microsoft Copilot Studio licence and organisational environment restricted wider public deployment. Therefore, the prototype was evaluated through supervised testing rather than allowing learners to use it independently in a real-world setting. This reduced the opportunity to examine longer-term use and performance.
A further limitation was identified during automated testing. The full evaluation achieved 90%, with nine of the ten test cases passing. Although the Start Over function worked correctly during direct testing and achieved 100% when evaluated separately, it continued to be marked as failed in the full single-response evaluation. This shows that automated evaluation may not always fully represent the performance of multi-step conversational functions.
Finally, the prototype depends on the accuracy and coverage of its knowledge base. Complex or individual learner problems may therefore still require support from tutors or technical staff.

[bookmark: _Toc238757046]5.10 Chapter Summary
This chapter presented the design, development and implementation of the Adult Learning Digital Support Assistant using Microsoft Copilot Studio. It explained how the prototype requirements were identified and how the knowledge base, structured conversational topics and generative AI capabilities were combined to provide accessible support for common digital-learning problems. The chapter also described the implementation, testing and refinement process. Although the prototype demonstrated successful functionality, limitations relating to licensing, deployment and knowledge-base coverage were identified. Overall, the development provides practical evidence of how AI can complement existing learner support. The next chapter critically discusses the research findings and prototype evaluation in relation to the literature and research questions.
[bookmark: _Toc238757047]Chapter 6 – Discussion
[bookmark: _Toc238757048]6.1 Introduction
This chapter critically discusses the research findings presented in Chapter 4 by comparing them with the literature reviewed in Chapter 2. The discussion examines how digital learning tools influenced learner engagement, educational outcomes and barriers experienced by adult learners, rather than assuming that technology automatically improves learning (Tay et al., 2022; Tan et al., 2024). It also evaluates the effectiveness of the Adult Learning Digital Support Assistant, considering whether the prototype addressed identified learner needs and how the findings relate to the research questions and conceptual framework (Addanki et al., 2022).
[bookmark: _Toc238757049]6.2 Digital Learning Tools and Learner Engagement
The findings indicate that digital learning tools made a generally positive contribution to learner engagement, particularly through improved access to learning resources, communication and participation (Heilporn, Lakhal and Bélisle, 2021; Chiu, 2022). Participants reported positive experiences with Microsoft Teams, Microsoft 365 and Moodle, suggesting that digital platforms helped them remain connected with learning activities. This supports Bond et al. (2021), who argue that learner engagement is multidimensional and can involve behavioural participation, emotional involvement and cognitive effort. Digital platforms may therefore support engagement not simply by increasing technology use, but by creating additional opportunities for learners to communicate, access materials and participate beyond the classroom (Heilporn, Lakhal and Bélisle, 2021; Chiu, 2022).
However, the findings also show that technology use should not automatically be treated as meaningful engagement. Some participants experienced unreliable internet connections, limited access to suitable devices and difficulties using digital platforms. These barriers can interrupt participation even when learners are motivated to study. This is consistent with recent UK evidence from Jisc (2025), which shows that learners generally value digital learning environments while continuing to experience problems with connectivity, devices and digital-skills support. Therefore, the results suggest that learner engagement depends not only on the availability of digital tools but also on whether learners can access and use them confidently.
This finding is particularly relevant to adult education because learners may combine study with employment, caring responsibilities and other commitments (Stone and O’Shea, 2021). Flexible digital access can make participation easier, but it may also require greater independence and digital confidence (Lee, 2024; Kara et al., 2022). UNESCO (2023) similarly argues that the educational value of technology depends on the conditions in which it is introduced, rather than technology producing positive outcomes by itself.
The findings therefore partly support the positive view of digital learning presented in the literature while also demonstrating its limitations (Simelane-Mnisi, 2023). Platforms such as Moodle and Microsoft Teams can strengthen communication and flexibility, but their contribution to engagement is reduced when technical or digital-skills barriers remain (Di Giovanni and Cronin-Gilmore, 2024). Consequently, effective implementation requires accessible technology, learner guidance and continuing tutor support, rather than simply increasing the number of digital platforms available (van der Stap et al., 2024). This reinforces the study's argument that digital engagement is shaped by the interaction between technology, learner confidence and institutional support (Santos et al., 2023).
[bookmark: _Toc238757050]6.3 Digital Learning and Educational Outcomes
The findings suggest that digital learning technologies made a positive contribution to participants’ perceived educational outcomes. In Chapter 4, 80% of participants reported that digital tools helped them complete assignments more effectively, 76% stated that digital platforms increased their confidence in studying online, and 84% believed that digital technologies supported their overall learning progress. These results support the broader view that educational outcomes in adult learning should include confidence, skills, participation and progression rather than examination results alone (UNESCO, 2023; OECD, 2025). 
One possible explanation is that digital platforms provide learners with greater flexibility and continued access to educational resources. Bates (2022) argues that online environments allow learners to revisit materials, receive feedback and undertake learning activities outside scheduled teaching hours. This can be particularly valuable for adult learners who balance education with employment and family responsibilities. OECD (2025) similarly identifies online and hybrid provision as important forms of flexible adult learning. 
However, the findings should not be interpreted as evidence that digital technology caused improvements in academic achievement. The questionnaire measured learners’ perceptions rather than examination results, grades or longitudinal progress. Learners reporting stronger outcomes may also have had better digital skills, more reliable devices, stronger motivation or greater tutor support. Selwyn (2021) similarly argues that educational technology operates within wider social and educational conditions, while UNESCO (2023) notes that evidence concerning the direct impact of technology on learning remains mixed. 
This critical distinction is important because the study also identified continuing barriers: 42% experienced unreliable internet connections, 30% reported difficulties using digital platforms and 25% experienced limited access to suitable devices. Consequently, digital technologies appear capable of supporting educational outcomes, but their benefits depend on accessibility, digital confidence, effective teaching and appropriate learner support. The findings therefore support a balanced interpretation: technology can strengthen learning opportunities, but it is an enabling factor rather than an independent cause of educational success.
[bookmark: _Toc238757051]6.4 Digital Barriers and Learner Support
Although participants generally viewed digital learning positively, the findings show that important digital barriers remain. In Chapter 4, 42% of participants reported unreliable internet connectivity, 30% experienced difficulties using digital learning platforms, and 25% had limited access to a suitable learning device. Learners also reported practical problems such as forgotten passwords, uploading assignments and joining online classes. These findings demonstrate that providing access to digital platforms does not necessarily result in effective digital participation.
The results are consistent with wider evidence from further education. Although many learners rated their digital learning environment positively, 45% had experienced a lack of access to a suitable device and 59% had experienced Wi-Fi problems. Furthermore, only 50% reported receiving guidance about the digital skills required for their course. This comparison suggests that the barriers identified in the present study are not isolated problems but reflect wider inequalities in digital education.
However, digital exclusion should not be understood only as a problem of internet or device access. Selwyn (2021) argues that technology use is shaped by wider social and educational circumstances. Similarly, UNESCO (2023) highlights accessibility, skills and appropriate support as important conditions for meaningful technology use. Therefore, a learner may own a suitable device but still struggle to participate because of limited digital confidence or difficulty navigating platforms (van Deursen, 2020).
These findings strengthen the case for responsive learner support (Rasheed et al., 2020). Participants specifically suggested clearer guidance, improved technical support and simpler instructions for using digital platforms. Nevertheless, increasing tutor support alone may place additional demands on staff and may not provide immediate assistance outside teaching hours. The Adult Learning Digital Support Assistant offers one possible response by providing guidance for routine problems. However, AI-based support should complement rather than replace human assistance, particularly where learners have complex or individual needs (UNESCO, 2023). Overall, reducing digital barriers requires a combined approach involving suitable technology, digital-skills development, accessible guidance and continued human support.
[bookmark: _Toc238757052]6.5 Effectiveness of Digital Platforms
The findings indicate that digital platforms were generally effective in supporting adult learners, although their value differed according to the purpose for which they were used (Kayi, 2024). Microsoft Teams, Microsoft 365 and Moodle were among the most frequently used technologies in the study, while participants valued digital learning for improving communication, access to resources and flexibility (Kaiser, 2023). Overall, 85% of respondents agreed or strongly agreed that digital learning had supported their education. These findings support Bates (2022), who argues that digital technologies can extend learning beyond the physical classroom and provide learners with greater choice over when and where learning occurs (van der Stap et al., 2024).
However, platform effectiveness should not be measured simply by frequency of use. Moodle can provide centralised access to resources and assignments, while Microsoft Teams and Zoom support communication and synchronous participation. Their educational value therefore depends on whether these functions match learners’ needs and are effectively integrated into teaching. UNESCO (2023) similarly argues that technology should be selected according to educational needs rather than assuming that introducing more technology automatically improves learning.
The findings also reveal an important contradiction. Although participants generally valued digital platforms, 30% experienced difficulties using them, while other learners faced connectivity and device-access problems. This reflects Jisc’s (2025) evidence that positive perceptions of digital learning can exist alongside continuing problems involving devices, connectivity and digital-skills support. Therefore, high levels of platform use should not automatically be interpreted as evidence of accessibility or effective participation.
Overall, the study suggests that Moodle, Teams, Zoom and Microsoft 365 can effectively support adult learning when accompanied by clear instructions, reliable access, appropriate course design and technical support (Ralston-Berg and Braatz, 2021; Wang et al., 2024). Their effectiveness is therefore conditional rather than automatic. This supports Selwyn’s (2021) argument that educational technology should be evaluated within its wider educational and social context, with learner needs remaining more important than the technology itself (Finn, 2022).
[bookmark: _Toc238757053]6.6 Evaluation of the AI Learner Support Prototype
The evaluation of the Adult Learning Digital Support Assistant produced generally positive results, suggesting that the prototype has potential to provide immediate support for common digital-learning problems. The evaluation focused on usability and learner experience rather than measuring improvements in academic achievement. This distinction is important because positive perceptions of an AI tool should not automatically be interpreted as evidence that it improves educational performance.
The strongest result concerned usability, with 90% of participants agreeing or strongly agreeing that the chatbot was easy to use. Furthermore, 88% considered the responses clear and understandable, while 85% reported that the information was useful for completing common digital-learning tasks. These findings are consistent with Okonkwo and Ade-Ibijola (2021), who found that educational chatbots can provide rapid access to information and learner support. The results are particularly relevant for adult learners because complicated interfaces could create an additional barrier for individuals with lower digital confidence.
Language and response quality were also evaluated positively. 92% of participants considered the language simple and understandable, while 87% believed that the response quality was appropriate for adult learners with different levels of digital confidence. This supports the decision to develop the knowledge base using clear, step-by-step guidance rather than highly technical language. UNESCO (2023) emphasises that educational AI should be inclusive, accessible and designed around learners' needs.
User acceptance provides further evidence of the prototype's practical value. 86% indicated that they would use the chatbot again, while 84% would recommend it to other adult learners. However, some participants preferred communicating directly with tutors for more complex problems. This challenges any assumption that AI should replace existing learner-support services. Instead, the findings support Holmes and Tuomi's (2022) argument that AI should be considered within the wider educational system and used in ways that strengthen rather than weaken human involvement.
There are also limitations to the evaluation. The prototype was tested with a relatively small group under supervised conditions rather than through long-term public deployment. Therefore, the positive results may partly reflect the controlled testing environment and cannot demonstrate sustained effectiveness. Participants also recommended expanding the knowledge base to include Word, Excel, PowerPoint and email support, as well as adding screenshots and video guidance. Overall, the prototype appears effective as a first level of digital support, but its value lies in complementing tutors and reducing routine support demands rather than replacing human guidance.
[bookmark: _Toc238757054]6.7 Integration with Conceptual Framework
The findings generally support the conceptual framework developed for this study, which proposed that digital learning tools influence educational outcomes partly through their effect on learner engagement. The results showed that 82% of participants believed digital tools encouraged greater participation, while 84% reported that technology supported their overall learning progress. This suggests a positive relationship between digital technology, engagement and perceived educational outcomes, consistent with Bond et al. (2021).
However, the framework also recognised moderating factors, including digital skills, internet access, devices, accessibility and learner support. The reported problems with connectivity, devices and platform use confirm that these factors can reduce the benefits of digital learning. This supports UNESCO’s (2023) argument that technology alone does not guarantee effective learning.
The prototype adds a further support mechanism within the framework. By providing immediate guidance for routine digital problems, the Adult Learning Digital Support Assistant may reduce practical barriers and indirectly support engagement. However, its contribution should be viewed as complementary to tutor support rather than as an independent solution.
[bookmark: _Toc238757055]6.8 Chapter Summary
This chapter critically discussed the study findings in relation to existing literature and the conceptual framework. Overall, digital learning tools were found to support learner engagement, communication, flexibility and perceived educational outcomes, although their benefits were influenced by digital skills, connectivity, device access and learner support. The evaluation also demonstrated the potential of the Adult Learning Digital Support Assistant to provide accessible support for routine digital problems. However, technology and AI should complement rather than replace effective teaching and human support.
[bookmark: _Toc238757056]Chapter 7 – Conclusions and Recommendations
[bookmark: _Toc238757057]7.1 Introduction
This chapter concludes the study by bringing together the main findings on digital learning, learner engagement, educational outcomes and AI-supported learner support. It evaluates the extent to which the research aim, objectives and questions have been addressed and considers the practical contribution of the Adult Learning Digital Support Assistant. The chapter also presents evidence-based recommendations, acknowledges the study’s limitations, reflects on the research and development process, and identifies opportunities for future research and further development of the prototype.
[bookmark: _Toc238757058]7.2 Summary of the Study
This study critically investigated how digital learning tools influence learner engagement and educational outcomes in adult education services and examined the barriers affecting their effectiveness. A mixed-methods approach was used, combining a questionnaire of approximately 40 adult learners with the development and evaluation of an AI-powered Adult Learning Digital Support Assistant using Microsoft Copilot Studio. The study addressed engagement, educational outcomes, digital barriers, platform effectiveness and learner support. The findings showed generally positive perceptions of digital learning, while also identifying challenges related to digital skills, device access, connectivity and technical support (Helsper, 2021; ITU, 2023). These challenges reflect wider evidence that effective digital learning requires more than access to technology alone (Helsper, 2021; OECD, 2021). The prototype demonstrated a practical approach to providing immediate, accessible guidance while complementing rather than replacing human support. 
[bookmark: _Toc238757059]7.3 Conclusions in Relation to Research Questions
The findings provide clear conclusions in relation to the five research questions. First, digital learning tools positively influenced learner engagement by improving access to resources, communication and participation. However, engagement depended on learners being able to use the technology confidently, supporting Bond et al. (2021), who view engagement as involving behavioural, emotional and cognitive dimensions. 
Second, digital technologies contributed positively to perceived educational outcomes. In this study, 80% reported improved assignment completion, 76% increased online-learning confidence and 84% perceived improved learning progress. Nevertheless, these results demonstrate perceived benefits rather than direct improvements in academic achievement. This distinction supports UNESCO (2023), which argues that technology's educational value depends on how it is used and supported.
Third, significant digital barriers remained: 42% experienced unreliable internet connectivity, 30% reported difficulty using digital platforms and 25% lacked suitable device access. These findings align with Jisc (2025), demonstrating that access alone does not ensure meaningful digital participation.
Fourth, Microsoft Teams, Microsoft 365 and Moodle were particularly important platforms within the study. However, no single platform can be considered universally most effective because effectiveness depends on learner needs, digital confidence, accessibility and appropriate support (Martin, Sun and Westine, 2020)..
Finally, the findings indicate that providers should combine digital platforms with clear guidance, digital-skills development and responsive technical support. The Copilot Studio prototype provides one practical approach to routine support, but it should complement rather than replace human assistance. Overall, the research concludes that successful digital learning results from the interaction between appropriate technology, learner capability and effective human support, rather than technology alone.
[bookmark: _Toc238757060]7.4 Recommendations for Adult Education Providers
Based on the findings, adult education providers should adopt a learner-centred approach to digital learning rather than assuming that access to technology alone will improve participation. Providers should offer regular digital-skills training, simple step-by-step guidance and accessible technical support, particularly for learners with lower digital confidence. This is supported by Jisc (2025), which identifies continuing difficulties with connectivity, devices and digital-skills guidance among further education learners. 
Providers should also maintain access to suitable devices and reliable internet facilities to reduce digital exclusion. However, investment in infrastructure should be combined with effective teaching and human support, as UNESCO (2023) argues that technology produces educational benefits only when appropriate conditions are established.
AI-based tools could additionally provide immediate support for routine digital problems, reducing delays when tutors are unavailable. Nevertheless, such systems should complement rather than replace educators, particularly for complex learner needs (UNESCO, 2023). Therefore, providers should combine accessible technology, digital-skills development, AI-supported guidance and continuing tutor support to create a more inclusive and effective digital-learning environment.
[bookmark: _Toc238757061]7.5 Research Limitations
Several limitations should be considered when interpreting the findings. The relatively small and context-specific sample limits the extent to which the results can be generalised to other adult education settings. Furthermore, the questionnaire mainly captured participants’ perceptions rather than objective measures such as examination results or long-term academic progress; therefore, positive responses cannot establish a direct causal relationship between digital technology and achievement (Creswell and Creswell, 2021). The Copilot Studio prototype was also evaluated through supervised usability testing rather than unrestricted real-world deployment because of licensing and organisational restrictions. Consequently, longer-term effectiveness and independent learner use require further investigation.
[bookmark: _Toc238757062]7.6 Future Research and Prototype Development
Future research should evaluate digital learning across larger and more diverse adult learner populations to determine whether the findings apply across different courses, institutions and learner groups (Boeren et al., 2020). Longitudinal research could also examine whether digital tools produce sustained improvements in engagement and educational outcomes rather than relying mainly on self-reported perceptions (Scherer et al., 2023). For the prototype, future development should expand the knowledge base, improve conversational accuracy and provide broader support for applications such as Word, Excel, PowerPoint and email (Crompton and Burke, 2023). Although AI can provide immediate support, future development should maintain appropriate human oversight, accessibility and responsible implementation (Holmes et al., 2022). Real-world deployment would also enable more reliable evaluation of long-term usability and effectiveness (Crompton and Burke, 2023).
[bookmark: _Toc238757063]7.7 Personal/Project Reflection
This project strengthened my understanding of how research and practical AI development can be combined to address real educational challenges. Developing and testing the Adult Learning Digital Support Assistant improved my skills in research design, data analysis, Microsoft Copilot Studio and critical evaluation. The process also showed that creating a functional AI solution is not sufficient unless it is accessible, reliable and relevant to learners. This reflects UNESCO’s (2023) emphasis on human-centred AI. Overall, the project strengthened both my technical and research capabilities.
[bookmark: _Toc238757064]7.8 Final Conclusion
This study concludes that digital learning tools can enhance learner engagement, confidence, flexibility and perceived educational outcomes in adult education. However, their effectiveness depends on digital skills, accessibility and appropriate support. The developed AI-powered prototype demonstrates how technology can complement existing provision by providing accessible and immediate guidance while maintaining the importance of human support.
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Study Title
Enhancing Learner Engagement and Educational Outcomes through Digital Learning Tools in Adult Education Services
Researcher
Iftekhar Rashid
MSc Data & Artificial Intelligence
University of Wales Trinity Saint David
Invitation
You are invited to take part in a short evaluation of an AI-powered learner support chatbot developed using Microsoft Copilot Studio.
Participation is voluntary.
Purpose
The purpose of this evaluation is to determine whether the chatbot is easy to use, provides useful information, and supports adult learners using digital learning tools.
What will you do?
You will:
· Use the chatbot for approximately 10 minutes.
· Ask several questions about digital learning.
· Complete a short questionnaire.
Confidentiality
No personal information will appear in the dissertation.
Your responses will remain anonymous.
Thank you for helping evaluate this research project.
[bookmark: _Toc238757068]Appendix B – Participant Consent Form
Consent Statement
Please tick each box.
☐ I have read the Participant Information Sheet.
☐ I understand the purpose of this evaluation.
☐ I understand my participation is voluntary.
☐ I understand I may stop participating at any time.
☐ I agree to take part in this evaluation.
Participant Name : _______________________
Signature : _____________________________
Date : _________________________________
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AI Chatbot Evaluation Form
Please rate the chatbot by circling one answer.
1. The chatbot was easy to use.
☐ Strongly Disagree
☐ Disagree
☐ Neutral
☐ Agree
☐ Strongly Agree
2. The chatbot answered my questions clearly.
☐ Strongly Disagree
☐ Disagree
☐ Neutral
☐ Agree
☐ Strongly Agree

3. The information provided was useful.
☐ Strongly Disagree
☐ Disagree
☐ Neutral
☐ Agree
☐ Strongly Agree

4. The language was easy to understand.
☐ Strongly Disagree
☐ Disagree
☐ Neutral
☐ Agree
☐ Strongly Agree

5. The chatbot responded quickly.
☐ Strongly Disagree
☐ Disagree
☐ Neutral
☐ Agree
☐ Strongly Agree

6. The chatbot helped me solve my problem.
☐ Strongly Disagree
☐ Disagree
☐ Neutral
☐ Agree
☐ Strongly Agree

7. I would use this chatbot again.
☐ Strongly Disagree
☐ Disagree
☐ Neutral
☐ Agree
☐ Strongly Agree

8. I would recommend this chatbot to other learners.
☐ Strongly Disagree
☐ Disagree
☐ Neutral
☐ Agree
☐ Strongly Agree

9. Which feature did you find most useful?


10. What improvements would you suggest?





[bookmark: _Toc238757070]Appendix D: Prototype Implementation Screenshots
Figure D.1: Overview of the Adult Learning Digital Support Assistant implemented in Microsoft Copilot Studio
[image: Hello, I'm Adult Learning Digital Support Assistant.

AI-generated content may be incorrect.]
Source: Author’s prototype developed using Microsoft Copilot Studio (2026).
Figure D.2: Adult Learning Digital Support Knowledge Base integrated as a knowledge source in Microsoft Copilot Studio
[image: The image shows the interface of the Adult Learning Digital Support Assistant, featuring a chatbot-like display where a user can ask questions or describe their needs, and receive responses for testing.

AI-generated content may be incorrect.]
Source: Author’s prototype developed using Microsoft Copilot Studio (2026).
Figure D.3: Custom conversational topics developed for the Adult Learning Digital Support Assistant in Microsoft Copilot Studio
[image: The image shows the interface of the Copilot Studio platform, featuring a digital support assistant, various tabs for different functions like knowledge, tools, agents, and topics, and a section for contacting a tutor.

AI-generated content may be incorrect.]
Source: Author’s prototype developed using Microsoft Copilot Studio (2026).


Figure D.4: Moodle Login topic and conversational flow implemented in Microsoft Copilot Studio
[image: The image shows a user interface for the Adult Learning Digital Support Assistant, featuring various tools for learning support, including login, topic checking, and communication options.

AI-generated content may be incorrect.]
Source: Author’s prototype developed using Microsoft Copilot Studio (2026).

Figure D.5: Microsoft Copilot Studio evaluation results for the Adult Learning Digital Support Assistant
[image: The image shows a test result dashboard for the Adult Learning Digital Support Assistant, with a 90% success rate, displaying various questions and their corresponding answers, and the test has been successfully completed by a user named Iftekhar Rashid.

AI-generated content may be incorrect.]
Source: Author’s prototype developed using Microsoft Copilot Studio (2026).

Figure D.6: Successful step-by-step response generated by the Adult Learning Digital Support Assistant for Moodle assignment submission
[image: The image shows a user interface of a digital learning platform, specifically an adult learning support assistant, where a user is guided through the process of uploading an assignment to Moodle, with steps and a question about the procedure.

AI-generated content may be incorrect.]
Source: Author’s prototype tested using Microsoft Copilot Studio (2026).

Figure D.7: Example of technical support guidance provided by the Adult Learning Digital Support Assistant for a Microsoft Teams microphone problem
[image: An image depicting a Microsoft Teams class, with a focus on troubleshooting an issue regarding the user's microphone, including steps to check internet connection, restart the app, and contact a tutor if needed.

AI-generated content may be incorrect.]
Source: Author’s prototype tested using Microsoft Copilot Studio (2026).
Figure D.8: Example of online safety guidance provided by the Adult Learning Digital Support Assistant for recognising phishing emails
[image: The image shows an interface for Microsoft Teams with a focus on a digital learning module about online safety, specifically recognizing phishing emails.

AI-generated content may be incorrect.]
Source: Author’s prototype tested using Microsoft Copilot Studio (2026).
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