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Abstract
In the ever-evolving landscape of education, the integration of digital learning environment and Artificial Intelligence (AI) tools has reformed traditional teaching methods. The introduction of AI-powered educational technology, Wooclap in higher education requires educators to be able to optimize their use to improve student engagement in the learning process during in-person classes. The objective of this study is to examine and compare the effectiveness of concurrent use of Wooclap in promoting different aspects of student engagement among Business pathway students in both Edinburgh and Malaysia campuses.
This study employs qualitative research which involves thirteen (13) participants from both campuses in a focus group interview to understand the inner experience and insights from the students’ viewpoints of the utilisation of Wooclap. The format of semi-structured questionnaire wase based on the three-dimensional approach of student engagement aspects which consist of cognitive, affective/emotional, and behavioural engagement. Thematic analysis was adopted to identify patterns, themes, and insights from the qualitative data. 

The findings of this study provide a deeper understanding of the lived experiences of Business Pathway students on different aspects of student engagement by using Wooclap.. These insightful input from the students created a meaningful dialogue between the academic staff and the students and inform educators, administrators, and policymakers about the nuanced impact of AI on student engagement experiences among students in different campuses. This contributes to the literature which will lead to a better understanding among educators in order to provide more personalized or differentiated support or feedback to students in a diversified context.  
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Introduction

Engagement has been recognized as being at the core of the learning process (Mosher & McGowan, 1985). Extensive research has investigated how to improve student engagement in higher education (Zepke & Leach, 2010). Growing evidence suggests that educators would gain by using digital learning technology to engage their students in learning, and potentially, improve academic performance (Derounian, 2020; Elliott-Dorans, 2018). Thus, integrating technologies is a new challenge for educators in higher education, which requires determining how to enhance student engagement during in-person classes using certain functionalities available in digital learning environments, and identifying how many of them should be used to improve learner engagement. This may contribute to focusing students on learning, and promoting deep and active processing of information (e.g., focusing attention) among our students.
Literature Review

Student Engagement in Higher Education

Student engagement remains a central construct in higher education research, widely recognised as a key driver of learning outcomes, motivation, and academic success (Fredricks et al., 2004). It encompasses cognitive, emotional, and behavioural dimensions, reflecting the depth and quality of students’ participation in the learning process (Bond et al., 2020). Cognitive engagement refers to the mental effort and strategic approaches students use to master academic content. Emotional engagement involves interest, enjoyment, and an affective connection to learning. Behavioural engagement encompasses observable actions such as participation, persistence, and task completion (Reeve & Tseng, 2011). While traditional teaching approaches can foster engagement, there is growing consensus that technology-enhanced pedagogies offer additional opportunities for interactivity, personalisation, and inclusivity (Godsk & Møller, 2025).
Artificial Intelligence in Educational Contexts

Artificial Intelligence (AI) technologies are increasingly embedded in educational platforms, enabling adaptive, personalised, and data-informed learning experiences (Holmes et al., 2019). AI-powered tool: d ARS like Wooclap can analyse student responses, detect patterns, and offer targeted feedback, facilitating differentiated instruction that aligns with diverse learner needs (Luckin & Cukurova, 2019). Such tool also help create inclusive learning environments by providing multiple channels for participation, thereby supporting quieter or less confident students who might avoid speaking in large groups (Hutain & Michinov, 2022).

Beyond ARS, AI-driven Intelligent Tutoring Systems (ITS) have also demonstrated substantial gains in cognitive engagement by offering tailored scaffolding and diagnostic feedback. In classroom settings, AI tools such as ChatGPT have been shown to enhance students' perceived clarity of content, confidence in problem-solving, and willingness to engage in collaborative learning tasks (Felipe et al., 2024). Emerging evidence also suggests that emotionally enriched AI feedback can mitigate frustration and encourage persistence, although its direct effect on engagement metrics remains mixed (Felipe et al., 2024).

AI-powered tool: Audience Response System (ARS)

The integration of digital learning environments into higher education has transformed teaching practice by enabling more dynamic, student-centred experiences. The Audience Response Systems (ARS): Wooclap provide real-time interactivity, allowing students to respond to polls, quizzes, or collaborative activities during lectures. Evidences indicate that Wooclap can improve focus, enhance knowledge retention, and encourage active participation, particularly in large or culturally diverse classrooms (Crompton & Burke, 2018; Kay & LeSage, 2009). They also offer immediate feedback, supporting formative assessment and enabling educators to adjust instruction in real time. On top of that, Wooclap, the AI-powered engagement tool was widely utilised by the educators to facilitate interactive questioning and answering seamlessly with the university's digital ecosystem (Eberini & Bove, 2025). This would enable educators to enhance efficiency and transform their teaching practices to become more personalized and engaged.
ARS have been linked to engagement across all three dimensions: cognitive engagement is promoted through interactive questioning that stimulates deeper processing and application of concepts (Funnell, 2017); emotional engagement benefits from the novelty and enjoyment associated with interactive, low-stakes participation (Godsk & Møller, 2025); and behavioural engagement is strengthened as students are prompted to contribute actively in class (Baron & Corbin, 2012). Importantly, design matters studies caution that overuse or poorly aligned ARS activities can result in cognitive overload or disengagement (Bond et al., 2020).
Comparative Contexts in International Higher Education

Engagement is shaped not only by pedagogical design but also by cultural, institutional, and contextual factors (Trowler, 2010). Comparative studies across geographically distinct campuses of the same institution offer valuable insights into how context influences the uptake and impact of AI-enabled tools. Factors such as cultural attitudes towards technology, prevailing teaching norms, and classroom participation styles can affect how tool like Wooclap are perceived and utilised (Healey, 2016).
In transnational higher education, digital tools can bridge geographical and cultural divides by providing consistent learning experiences across campuses. However, effectiveness often depends on local adaptation to align with student expectations and institutional practices (Bhandari & Blumenthal, 2010). Studies suggest that while AI tools such as Wooclap can offer a shared pedagogical platform, differences in digital literacy, infrastructure, and cultural engagement norms may lead to divergent outcomes (Bond et al., 2020). 
Gaps in Current Research

Although research on AI-enabled learning tools such as ARS is expanding, much of the evidence is derived from quantitative measures such as participation rates, test scores, and attendance (Godsk & Møller, 2025). There is a notable lack of qualitative inquiry into students’ “lived experiences” of these tools, particularly in comparative cross-campus contexts within transnational education. Furthermore, few studies have examined the real-time use of AI-integrated ARS during in-person classes, especially in business education pathways. This gap limits understanding of how cognitive, emotional, and behavioural engagement are perceived and experienced in different cultural and institutional settings. Addressing this gap can provide richer insights to guide educators in designing technology-mediated learning experiences that are context-sensitive, inclusive, and pedagogically effective.
Theoretical Framework

This study is grounded in the three-dimensional model of student engagement proposed by Fredricks et al. (2004), which provides a comprehensive framework for understanding how AI-powered educational tools can influence different aspects of student learning experiences. The cognitive dimension focuses on students’ psychological investment in learning and their use of strategic approaches to understanding and mastering material. The emotional dimension encompasses students’ positive and negative reactions to teachers, peers, academic content, and the learning environment. The behavioural dimension includes participation in academic and social activities and is considered vital for achieving positive academic outcomes. Applying this framework to the study of Wooclap enables a systematic exploration of how AI-enhanced ARS technologies affect the diverse nature of student engagement across different cultural and institutional contexts.

Methodology

This proposed study employs a qualitative research which includes online focus group interview was conducted among thirteen (13) participants from both campus, Malaysia and Edinburgh to understand the participants' perspectives (Kvale & Brinkmann, 2009; Postholm, 2005). The aim is to find out the inner experience and insights into students’ viewpoints of the utilisation of  AI-powered educational technology, Wooclap in Business and Economics courses in the context of Edinburgh and Malaysia campus respectively. The format of semi-structured questionnaire will be based on the three-dimensional approach of student engagement aspects which consist of cognitive, affective/emotional, and behavioural engagement (Fredricks & McColskey, 2012; Renninger & Hidi, 2015). Thematic analysis will be adopted to identify patterns, themes, and insights from the qualitative data. 
Results and Discussion

Cognitive Engagement

The focus group data indicated that Wooclap enhanced cognitive engagement by prompting deeper thinking, encouraging the application of concepts beyond rote memorisation, and supporting learning consolidation through immediate feedback. This aligns with the literature’s emphasis on ARS-supported retrieval practice as a driver of deeper processing and knowledge retention (Funnell, 2017). The interactive questioning also mirrors what the literature identifies as a key strength of ARS fostering active, student-centred learning environments (Kay & LeSage, 2009). The feedback feature from Wooclap helped Edinburgh students to identify areas in Business studies which needs improvement. Malaysian students found the feedback from the online quiz in Wooclap created awareness for them to focus on certain topics for revision.
However, the cross-campus differences add an important nuance missing in most prior studies, which often examine single-site cohorts. Edinburgh students emphasised Wooclap’s role in stimulating analytical discussion, while Malaysian students valued its collective response visualisation as a self-assessment tool. This suggests that cognitive engagement benefits are shaped not only by ARS design but also by local learning cultures and classroom practices, echoing the comparative-context concerns raised in transnational education literature (Bhandari & Blumenthal, 2010). Thus, this study extends existing research by illustrating that even within the same institutional framework, engagement mechanisms can manifest differently across cultural contexts.

Emotional Engagement

Wooclap’s interactive, game-like features contributed positively to emotional engagement, making classes more enjoyable and reducing anxiety around participation. The anonymity feature, praised by participants on both campuses, reflects findings in the literature that ARS can lower affective barriers and create psychologically safe learning spaces (Hutain & Michinov, 2022). This aligns with the review’s identification of ARS as tools that can enhance students’ sense of belonging and motivation (Godsk & Møller, 2025).
Yet, while the literature often treats emotional engagement gains as uniform outcomes of ARS use, this study observed campus-specific patterns: Edinburgh students framed the tool as a novel motivator, whereas Malaysian students valued its ability to sustain attention during extended classes. This suggests that emotional engagement may not simply be a product of tool features, but also of baseline engagement conditions and classroom rhythms, a point underexplored in existing ARS and AI literature. These findings, therefore, nuance the emotional engagement claims in the literature by highlighting context-dependent triggers.

Behavioural Engagement

Increased voluntary participation and higher involvement in class activities were common across both sites. Wooclap’s instant feedback and peer-comparison functions encouraged active participation, consistent with findings that technology-supported collaborative tasks can enhance both academic and social engagement (Reeve & Tseng, 2011). The preference for group-based quizzes also resonates with the literature’s recognition that ARS can foster peer-to-peer learning (Bond et al., 2020), this fosters greater communication and discussions among students in the learning environment.
However, the critical note from participants regarding “engagement fatigue” with excessive polling challenges the often overly optimistic portrayal of ARS in the literature. As flagged in the literature review, overuse can cause cognitive overload (Bond et al., 2020); this study extends that understanding by providing qualitative evidence of how fatigue manifests in practice, with several students describing later polls as “less stimulating” or “repetitive.” This suggests that the relationship between behavioural engagement and ARS frequency is non-linear, aligning with cognitive load theory and warranting a more in-depth exploration in future research. For practitioners, these findings imply that ARS integration should prioritise variety and pacing to maintain engagement over time.

Conclusion and Implications

This study set out to examine how Wooclap, as an AI-powered tool, influences cognitive, emotional, and behavioural engagement among business pathway students in a transnational higher education context. The findings corroborate the broader literature’s claims that ARS can enhance attention, motivation, and participation (Funnell, 2017; Godsk & Møller, 2025; Kay & LeSage, 2009), but they also add important qualitative and comparative insights.

Across both Edinburgh and Malaysia campuses, students valued Wooclap’s ability to stimulate critical thinking, foster inclusive participation, and encourage active involvement, affirming the theoretical propositions in Fredricks et al.’s (2004) three-dimensional model of engagement. At the same time, the study extends existing research by showing that these benefits are not uniform: campus-specific patterns emerged, with Edinburgh students emphasising analytical discussion and novelty-driven motivation, while Malaysian students highlighted collective response visualisation and sustained attention. These variations support the literature review’s assertion that cultural and institutional contexts significantly mediate technology’s impact on engagement (Bhandari & Blumenthal, 2010; Healey, 2016).

Practical Implications

Drawing on both the literature and the present findings, effective integration of Wooclap requires a strategic approach. Educators should implement the following:
a) Use Wooclap as a supplement to, rather than a replacement for, traditional teaching methods, echoing best practice guidance from ARS literature (Bond et al., 2020).
b) Incorporate application-based questions and group-based activities to link cognitive and behavioural engagement benefits, as identified in this study.

c) Adapt Wooclap activities to local engagement cultures, for example, leveraging novelty effects in Edinburgh while using sustained attention strategies in Malaysia.

Theoretical Implications

By applying Fredricks et al.’s (2004) model, this study demonstrates the framework’s robustness for evaluating AI-powered learning interventions across multiple engagement dimensions. The results also contribute to the emerging conversation on how AI-enhanced ARS: Wooclap can bridge cognitive, emotional, and behavioural engagement, while recognising that these dimensions are experienced differently across cultural contexts.

Limitations and Future Research

In line with the identified gap in the literature review, this study’s qualitative focus offers rich insights into lived experiences but limits generalizability. Future work could adopt a mixed-methods design to integrate participation analytics with qualitative accounts, allowing for both depth and breadth in analysis. Additionally, longitudinal studies could examine whether the observed benefits persist over time or diminish as the novelty of the tool fades an underexplored area in current ARS research.
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