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A B S T R A C T

Generative Artificial Intelligence (GenAI) is rapidly reshaping the higher education landscape. 
While debates continue over the appropriateness of GenAI in teaching and learning, this paper 
shifts the focus toward its practical application in entrepreneurship education (EE). It examines 
how GenAI can be meaningfully embedded into curriculum design to develop and sustain stu
dents' critical thinking. Central to this argument is the claim that reflective learning, when 
deliberately scaffolded, is a pivotal pedagogical strategy to uphold critical engagement with 
GenAI. Drawing on an intervention-based case study at an Australian higher education institution, 
the paper details the implementation of GenAI in an introductory entrepreneurship unit. Data 
include structured reflections from 147 students, educator reflections, and course material. The 
findings show that scaffolded reflective learning, progressively introduced at the individual, 
group, and class levels, supports critical thinking, while also enhancing student autonomy and 
leadership in GenAI use. It further facilitates ethical and contextual awareness that extends 
beyond academic settings, enabling what we term as “ethical” knowledge transfer into students’ 
future careers. Accordingly, the paper proposes a multi-level reflective framework encompassing 
student, group/class, and educator reflections to guide effective GenAI integration in EE, posi
tioning critical ethical discernment as a core competence in AI-augmented professional practice.

1. Introduction

The rapid integration of Generative AI (GenAI) into higher education presents a fundamental paradox. From 2024 to 2025, the 
proportion of undergraduate students using GenAI tools has surged from 53% to 88%, signalling its rapid normalisation in university 
learning (Freeman, 2025). While these tools promise to revolutionize learning through unprecedented access to information and 
personalised support; they simultaneously threaten to erode the critical thinking capabilities that universities have long sought to 
cultivate (Gonsalves, 2026; Larson et al., 2024). This tension is particularly acute in entrepreneurship education (EE), where students 
must develop both action-oriented mindsets and reflective abilities to navigate uncertainty and make strategic decisions (McMullen & 
Shepherd, 2006). Despite initial institutional responses ranging from outright bans to uncritical adoption (Newton, 2025), the central 
pedagogical challenge remains unaddressed: how can educators harness GenAI's potential while preserving and enhancing students' 
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capacity for critical thinking and ethical reasoning? (Bellary et al., 2025).
The integration of GenAI in business education occurs at a critical juncture when entrepreneurial and critical thinking are 

increasingly recognized as complementary cognitive capabilities essential for professional success (Verzat et al., 2017). GenAI tools, 
particularly ChatGPT, have demonstrated remarkable capabilities by generating human-like responses, offering research support, and 
facilitating brainstorming processes (Gao et al., 2024; Yang et al., 2024). However, excessive reliance on these tools may impede 
students' inclination to engage in independent thinking and problem-solving (Cotton, Cotton, & Shipway, 2024; Essien et al., 2024). 
This concern is particularly salient in EE, where students must learn to evaluate opportunities critically under conditions of extreme 
uncertainty (Sarasvathy, 2001). Recently, the academic discourse has shifted from whether GenAI should be permitted in higher 
education to how it can be meaningfully integrated while maintaining pedagogical integrity (Ratten & Jones, 2023). In EE, a growing 
body of work demonstrates that GenAI can be productively embedded into the curriculum, showcasing improvements in students' 
entrepreneurial ability, self-efficacy, and creativity (Gallage & Scott, 2026; Xie & Wang, 2025). This literature, however, concentrates 
primarily on student performance and competency outcomes. Thus, the question of how GenAI integration affects students’ critical 
thinking and reflective capacity remains comparatively underexplored, with existing studies being predominantly conceptual or re
view based (see Gonsalves, 2026; Larson et al., 2024). Current approaches, moreover, focuses predominantly on policy development or 
detection mechanisms rather than pedagogical frameworks that actively support critical thinking development in AI-mediated 
learning environments (Luo, 2024).

This study is theoretically grounded in the intersection of critical thinking (CT) theory and reflective learning (RL) pedagogy. CT, 
defined by Ennis (1996) as "reasonable reflective thinking focused on deciding what to believe or do," provides the foundational 
framework for understanding how students evaluate AI-generated content. RL conceptualized as "a process of reflecting on all sources 
of knowledge that can help to understand a situation" (Fullana et al., 2016), offers a pedagogical mechanism for maintaining CT 
capabilities in technology-enhanced environments. Recent conceptual work reinforces this convergence, arguing that reflective critical 
thinking and ethical reasoning are central conditions for students to engage critically with AI-generated content rather than accept it 
uncritically (Gonsalves, 2026). The convergence of these theoretical perspectives is particularly relevant in EE, where CT serves as the 
cornerstone for opportunity identification, evaluation of market feasibility, and strategic resource allocation (Calma & Davies, 2026; 
Neck & Greene, 2011). While the incorporation of RL or CT in management education is not novel (Calma & Davies, 2021, 2026), 
research on how these capabilities can be cultivated and sustained when GenAI mediates the learning process remains underexplored.

Accordingly, this research addresses the following question: How can RL practices develop and sustain CT capabilities when GenAI 
is integrated into EE? This question is examined through an intervention-based case study of an introductory entrepreneurship unit at 
an Australian higher education institution, by drawing on structured reflections from 147 undergraduate students, educator obser
vations, and course material, where GenAI tools were systematically integrated across the curriculum.

This study makes several contributions to management education literature. First, we present empirical evidence demonstrating 
that structured RL can sustain CT capabilities in GenAI-integrated curricula, addressing concerns about AI-induced cognitive com
placency (Bellary et al., 2025; Lindebaum & Fleming, 2024). Second, we develop and validate a three-stage reflective framework that 
operates across individual, group, and educator levels, extending existing RL theory (Fullana et al., 2016) to GenAI-mediated 
educational contexts. Third, we introduce the concept of “ethical knowledge transfer", thus extending the current conceptualisation 
of knowledge transfer (Dismore et al., 2024). We argue that ethical discernment in knowledge transfer is a critical dimension in 
GenAI-integrated education, to recognise not all AI-mediated knowledge is inherently beneficial or accurate; and that students must be 
equipped to evaluate the accuracy and the ethical implications of AI-generated content (Hannigan et al., 2024; Park et al., 2023). 
Fourth, our findings reveal that educator reflection is equally crucial as student reflection in AI-integrated pedagogy, challenging the 
predominantly student-centred focus of current RL literature (Myllykoski-Laine et al., 2024). These contributions offer practical 
guidance for educators navigating the integration of GenAI while providing theoretical advancement to understand how traditional 
pedagogical approaches must evolve in response to GenAI. Furthermore, as graduates are increasingly required to work with GenAI, 
the capacity to critically and ethically reflect on AI outputs will constitute a key employability concern, not solely an academic matter. 
The paper concludes by proposing future research directions for GenAI integration in management education. Throughout, we 
demonstrate that rather than viewing GenAI as either friend or foe, educators can leverage RL to transform it into a powerful tool for 
developing critical, ethical, and entrepreneurially minded graduates.

2. Literature review

CT is pivotal in higher education, with institutes actively fostering CT skills in students (Erikson & Erikson, 2019; Puig et al., 2019), 
and it holds equal significance in professional domains (Kirby, 2004). Calma and Davies (2021) argue that, just as CT helps health care 
professional make decisions to save lives or assist lawyers in supporting their clients, it is critical to how business practitioners make 
strategic decisions in developing and sustaining a successful business. In business settings, CT can support the development of strategic 
thinking in leadership and decision making, it is also an important element in entrepreneurial mindset and improves ethical reasoning 
(Bloch & Spataro, 2014; Verzat et al., 2017). How these skills are developed in the business education is critical to whether they are 
instilled in graduates (Calma & Davies, 2021).

Ennis's conceptualisation of CT is the most widely used definition in management learning (Calma & Davies, 2026) According to 
Ennis (1998), for thinking to be considered critical, it must be reasonable, meaning it should not be arbitrary, nonsensical, or without 
purpose. It must also be reflective, implying it goes beyond surface-level responses or impulsive reactions. Furthermore, it should be 
focused, encouraging a deliberate pause in decision-making. Finally, CT should lead to an informed outcome—either forming a belief or 
action. While this process does not always result in action, the possibility is always present. Accordingly, reflective thought is primary 
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to CT, as it involves the active use of argumentation, logical reasoning, drawing inferences, and evaluating information to make 
informed value judgments (Behar-Horenstein & Niu, 2011; Calma & Davies, 2026).

CT can be taught and learnt (Niu et al., 2013), developed and improved through purposefully designed curriculum (Halpern, 1996). 
Accordingly, institutions could specifically design teaching pedagogies specifically to develop CT skills, and there is a growing body of 
education research into how teaching may lead to the development of CT (Ennis, 2018). There is, however, concern in academia that 
accessibility of technological advancements is impeding the development of CT in business students.

2.1. Promoting CT in EE

EE particularly benefits from CT, as entrepreneurs constantly engage in decision-making under conditions of extreme uncertainty 
(McMullen & Shepherd, 2006). Unlike other business disciplines that may operate with established frameworks and predictable 
variables, entrepreneurship exists in "true uncertainty" (Sarasvathy, 2001). Entrepreneurs must employ rigorous analytical reasoning 
to navigate complex, ill-structured problems with incomplete information and high stakes (Garcia, 2009), making CT the cornerstone 
for opportunity identification, evaluation of market feasibility, and strategic resource allocation (Bloch & Spataro, 2014; Neck & 
Greene, 2011).

While CT and entrepreneurial thinking are distinct cognitive processes, they share a symbiotic relationship that is valuable in EE. 
Entrepreneurial thinking, characterized by opportunity recognition, creative problem-solving, and comfort with ambiguity, drives the 
generation of novel business possibilities, while CT enables the rigorous evaluation of these possibilities for feasibility and value (Neck 
& Greene, 2011; Sarasvathy, 2001). When entrepreneurs combine both thinking modes, they develop more robust ventures by 
balancing creative ideation with analytical assessment (Verzat et al., 2017). The reflective dimension of CT is particularly crucial for 
entrepreneurs, who must constantly evaluate their assumptions and adapt on the basis of evidence rather than wishful thinking (Calma 
& Davies, 2026), enabling students to generate innovative business concepts and systematically evaluate their viability through 
evidence-based decision-making (Larson et al., 2024; Walmsley & Wraae, 2022).

Despite recognition of CT's importance in EE, significant barriers impede its development. EE often faces a fundamental tension 
between cultivating action-oriented mindsets and developing reflective analytical abilities (Calma & Davies, 2021), leading to 
pedagogical approaches that prioritize quick decision-making and execution over deeper critical evaluation (Bloch & Spataro, 2014). 
The entrepreneurial narrative frequently celebrates rapid iteration and "failing fast," which, while valuable for innovation, can 
inadvertently undermine the deliberative pause that is essential for CT (Ennis, 1998). Garcia (2009) notes that business students are 
frequently encouraged to value decisiveness and confidence—traits that, while important for entrepreneurs, can conflict with the 
willingness to question assumptions and consider alternative perspectives that characterize CT. This challenge is compounded by the 
pressure to develop immediately marketable skills that appear more tangibly valuable than reflective capabilities whose benefits may 
seem less direct (Kirby, 2004).

As the following section will explore, reflective capacity becomes even more essential with GenAI integration, where students must 
not only critically evaluate entrepreneurial opportunities but also critically assess the AI-generated content that increasingly informs 
their decision-making processes (Larson et al., 2024).

2.2. Impact of GenAI on CT

GenAI has numerous benefits. It can help students access a range of perspectives and information (Hyde et al., 2024), engage in 
nuanced conversations, and, with ease of use, provide responses that close resemble human communication (O'Dea, 2024; Yang et al., 
2024). However, scholars are acutely aware of a more foundational issue with GenAI, that it appears to lower the capability and 
disposition to engage in meaningful CT (Lindebaum & Fleming, 2024).

First, GenAI provides responses rapidly and with confidence, which can cause users to assume the output is accurate, unbiased and 
well-structured, despite it being shaped by potentially biased training data (Bender et al., 2021, pp. 610–623). While GenAI makes 
information more accessible, it often provides content of questionable quality or “hallucinations”, and in some cases, incorrect in
formation (Hannigan et al., 2024; Lindebaum & Fleming, 2024). This can discourage students from engaging in critical research, as 
they may over-rely on GenAI-generated content. Consequently, they may not notice or question the hidden assumptions, nuances or 
perspectives that underpin the responses, nor recognise the viewpoints that are excluded (Larson et al., 2024).

Second, GenAI's language can appear human-like, often demonstrating empathy and readability. This can lead users to place both 
emotional and intellectual trust in the system (Glikson & Woolley, 2020). This can create a false sense of interpersonal connection and 
understanding, despite lacking the embodied experience that shapes authentic human thought and may reduce a user's likelihood of 
engaging in independent CT (Larson et al., 2024). Third, research has shown that GenAI systems are capable of unethical actions, such 
as lying, falsification or deception, not only when prompted to deceive (Park et al., 2023), but also when no such instruction was given 
(Scheurer et al., 2023). The implications of relying on GenAI without critical engagement are serious. Students may unknowingly use 
inaccurate information and are less likely to verify the content against other sources. Furthermore, they risk reinforcing existing biases 
in AI's training data (Bianchi et al., 2023; Bellary et al., 2025). Business schools therefore have a responsibility to equip future pro
fessionals, who will almost certainly interact with AI tools in the workplace, with the ability to critically assess and challenge 
AI-generated content (English, 2023; Vecchiarini & Somia, 2023).

The nature of this engagement, however, varies with how GenAI is positioned pedagogically. Recent study in the EE context 
identified that students valued ChatGPT primarily for its efficiency, particularly its capability for faster idea generation, while also 
perceiving its outputs as formulaic and “robotic” (Vecchiarini & Somia, 2023). Thus, without deliberate pedagogical structuring, the 
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use of GenAI in education would be limited to chasing efficiency, rather than progressing to deeper evaluative engagement. Therefore, 
developing and sustaining CT in management education, depends not only on GenAI access alone, but on how reflective practice is 
scaffolded to support critical and reflective capabilities.

2.3. RL as a pedological tool to promote CT in EE

The ability to reflect is critical to CT (Erikson & Erikson, 2019). This includes the capability to critically reflect on personal ex
periences and social processes. Pnevmatikos et al. (2019) suggest that reflections enable students to challenge their value system and 
adopt more humanistic values. When students are encouraged to reflect on the process of decision-making and examine whether the 
preferable solution is feasible, it offers the opportunity for genuine, self-directed, inquiry-based learning, either individually or in 
group settings (Harding-Smith, 1993). RL is “a process of reflecting on all sources of knowledge that can help to understand a situation, 
including personal sources and experience” (Fullana et al., 2016, p. 1009). RL emphasises reflective thinking to encourage students to 
transform experience and create their own meanings. This process is centred on the individual, their emotions and feelings, self and 
subjectivity in the construction of knowledge and a contextualised learning process (Dyer & Hurd, 2016). RL can help to avoid overly 
technical teaching focused on procedures and instead enable students to cope with ambiguity and uncertainty in their future pro
fessional practice (Miller & Konstantinou, 2022), to resolve complex situations and not limit themselves to applying preconceived 
formula and develop capacity for CT (Fullana et al., 2016).

EE has evolved beyond traditional lecture-based methods to incorporate a variety of pedagogical approaches specifically designed 
to foster CT. Effective EE requires methods that develop students' capacity to evaluate opportunities critically and make reasoned 
judgments under uncertainty (Neck & Greene, 2011). Experiential approaches including business simulations, venture creation pro
jects, and field-based learning, have proven particularly effective in fostering CT in authentic entrepreneurial contexts (Verzat et al., 
2017). Case studies have also proven especially valuable, as they present students with complex entrepreneurial dilemmas requiring 
them to analyze multiple perspectives, identify assumptions, and evaluate possible actions (Calma & Davies, 2021). These approaches 
are often enhanced through structured reflection activities that prompt students to critically examine their decision-making and 
challenge their assumptions (Pnevmatikos et al., 2019). From a critical pedagogy lens, Walmsley and Wraae (2022) argue that 
reflection and the educator–student relationship are central to EE's transformative and emancipatory potential whereby equipping 
students to question assumptions rather than uncritically reproduce them. This capacity is becoming increasingly important as stu
dents prepare to navigate business landscapes influenced by GenAI.

Accordingly, RL represents a particularly promising approach to enhance CT capabilities within EE. By engaging in structured 
reflections, students develop metacognitive awareness. RL enables students to move beyond merely absorbing entrepreneurial con
cepts to critically examining the assumptions and biases underpinning both their own thinking and established wisdom in practice 
(Pnevmatikos et al., 2019). This calls for a shift from questioning whether to allow GenAI in education, to exploring how it should be 
embedded to enhance learning experiences. This shift necessitates a robust CT frameworks in EE, to ensure students develop both 
action-oriented and analytical capabilities needed for entrepreneurial success in an AI-enhanced world.

Educator's awareness of their teaching process is also critical to student success. Reflection is important for educator development, 
and it is through this process educators can think about their teaching and teaching experiences (Myllykoski-Laine et al., 2024). 
Surface-level reflections focus on strategies and methods used to achieve teaching goals, with educators exploring what works rather 
than the values, beliefs and assumptions underlying their strategies (Jay & Johnson, 2002). At the level of pedagogical reflection, 
educators reflect on theories underlying their teaching and connect theoretical principles with practice (Larrivee, 2008). Critical 
reflection involves the examination of the educators own personal and professional belief systems. Decisions at surface-level reflections 
are made for efficiency, while decisions at the pedagogical level are grounded on value judgment, and decisions at the critical level are 
based on worth judgment. Educators move from initially asking ‘Am I doing it right?’ to eventually asking ‘Is this the right thing to do?’ 
(Larrivee, 2008). In the context of CT and GenAI integration, we suggest that RL should include not just the student, but also the 
educator.

In this paper we argue that RL is vital to promote CT skills when embedding GenAI into business curriculum, and to ensure 
transferable skills in EE. This paper addresses several gaps in literature. First, the paper contributes to CT studies in the under- 
researched area of business education (Calma & Davies, 2021). There are visibly more articles on CT in the medical, nursing and 
health studies than in business (Chan, 2018; Reale et al., 2018). While recently scholarship has explored CT in management education 
(for example, Calma & Davies, 2026), there is a lack of research exploring how CT is cultivated and/or sustained when GenAI mediates 
learning. Second, this paper adds to the exploration and development of CT in the context of GenAI, which, despite much debate over 
GenAI's potential to enhance and impede individuals CT, is yet to be adequately understood in the context of management education 
(Bellary et al., 2025; Larson et al., 2024). Recent contributions in this field remain largely conceptual, and therefore some argue that 
reflective and ethical engagement is required for students to think critically with AI rather than defer to it (Gonsalves, 2026). Third, 
this paper contributes to the development of a reflective teaching and learning framework to promote CT, that encompasses both 
learner and educator reflections in the process of embedding GenAI into EE. This paper is the first to explore the combination of CT, RL 
and GenAI in teaching and learning entrepreneurship in higher education.

3. Methodology

This paper reports on case study of an Australian undergraduate introductory entrepreneurship unit embedding GenAI into the 
curriculum. The integration of GenAI into Australian higher education has occurred within a rapidly evolving regulatory landscape. 
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The Tertiary Education Quality and Standards Agency (TEQSA), serving as Australia's national higher education regulator, established 
a comprehensive policy that mediates the complex relationship between technological advancement, educational integrity, and 
pedagogical transformation (TEQSA, 2024). In June 2024, TEQSA required all Australian universities to submit action plans 
addressing GenAI risks to integrity. This regulatory call represents a sector-wide acknowledgment that GenAI requires systematic, 
evidence-based institutional responses rather than fragmented adoption. TEQSA's policy emphasises institutional autonomy in 
determining appropriate GenAI applications while mandating consistency in AI use in teaching, learning and research.

3.1. The intervention structure

In this case study, GenAI is integrated within a second-year undergraduate level introductory entrepreneurship unit through a 
structured intervention. The use of interventions, specifically, the implementation of teaching and learning activities, in EE is not novel 
(see Crişan et al., 2024). Interventions have been employed to develop and nurture entrepreneurial mind-set, focusing on the skills, 
behaviours, attributes, knowledge, and values that characterize entrepreneurs (Bosman et al., 2019; Daniel, 2016). Research also 
demonstrates that structured interventions, such as GenAI supported education interventions, significantly enhance both entrepre
neurial self-efficacy and entrepreneurial intention (Xie & Wang, 2025). This intervention was designed to prioritize critical engage
ment with GenAI prompts and outputs rather than utilising it simply to maximise efficiency, recognizing that without intentional 
pedagogical design, students are likely to resort to GenAI simply as a tool for efficiency (Vecchiarini & Somia, 2023).

The intervention deliberately embedded GenAI tools, primarily ChatGPT, into classroom activities where students engaged indi
vidually, in pairs, and in collaborative groups. Rather than prohibiting these emerging technologies, the pedagogical approach 
positioned GenAI as an explicit learning tool. The intervention included activities where students utilized ChatGPT to explore and 
discuss entrepreneurial case stories, formulate relevant questions/prompts to deepen their theoretical understanding through appli
cations of real entrepreneurial experiences, and critically reflect on AI-generated information. These activities were structured to 
gradually progress from prompt formulation towards critical engagement and evaluation of GenAI outputs to support reflective, 
ethical, disciplinary engagement that is required to facilitate and sustain CT with GenAI (Gonsalves, 2026). Students were system
atically guided through these activities following a step-by-step protocol designed to cultivate both domain-specific entrepreneurial 
knowledge and critical digital literacy competencies (see Appendix A). The unit comprised 12 hybrid-delivery lessons totalling 36 
contact hours. Each session included approximately 1 h of GenAI-integrated activities, with students participating both in-person and 
online.

3.2. Sample and data collection

The data was collected from both students and the educator to gain a holistic view of this pedagogical approach. The student sample 
consisted of both domestic and international undergraduate students aged between 18 and 27, primarily pursuing business degrees. 
Each class consisted of approximately 35 students, with data collected across the 2024 and 2025 academic years. Of the 176 students 
enrolled, 147 completed the voluntary, ungraded structured reflection survey, yielding an 83% response rate. Table 1 summarises the 
student sample.

This study employed data triangulation (Patton, 2014), drawing on multiple sources to capture diverse perspectives of the 
intervention. This approach was instrumental in verifying students’ self-reflections and developing a holistic understanding of how RL 
in a Gen-AI integrated EE curriculum supports and sustains CT. The data sources included: 

1. class-level student feedback on the intervention recorded on a shared Padlet;
2. 147 student self-reflections;

Table 1 
Aggregated student demographics.

Criteria Number of students Percentage

Age distribution (in years)
18-21 92 62.6%
22-24 41 27.9%
25 and over 14 9.5%
Gender distribution
Man or male 77 52.4%
Woman or female 70 47.6%
Other 0 0%
Student category
Domestic 104 70.7%
International 43 29.3%
Academic discipline
Business 123 83.7%
Law 16 10.9%
Sport 6 4.1%
Psychology 2 1.4%s
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3. intervention details, subject information and assessment material; and
4. Educator's ongoing reflective notes on the intervention.

Primary data collection employed a structured self-reflective questionnaire survey developed by drawing on Ellmers's (2014)
four-stage model of structured critical reflective practice (Appendix B). A structured reflective instrument with scaffolded reflective 
prompts was chosen deliberately to guide evaluative engagement with GenAI rather than assume it, consistent with evidence that CT 
must be purposefully cultivated rather than left to emerge (Calma & Davies, 2026). The qualitative survey consisted of a series of 
open-ended questions, crafted by the research team, and centred on Ellmers (2014) critical reflective practice. The survey was 
self-administered, with questions presented in a fixed standard order to all the students (Braun et al., 2021). Students responded by 
typing their reflections rather than selecting pre-determined response options, producing rich and complex reflections, particularly 
useful for qualitative research. Students were informed about the research at the start of the unit, and the reflective survey hosted on 
Microsoft Forms, was distributed for completion outside class time after the final lesson.

The educator also engaged in an ongoing observation and reflection of the intervention (Myllykoski-Laine et al., 2024). Building on 
the Larrivee (2008), during the intervention, the educator was guided by several open-ended questions: 

• What went well in this lesson? Why?
• What problems did I experience? Why?
• How engaged and active were the students?
• What could I have done differently?
• What did I learn from this experience that will help me in future lessons?

This process was recorded, and the reflective notes were used to revise the learning process to ensure continuous improvement in 
the teaching and learning process.

3.3. Ethical considerations

This research received ethical approval from the institutional ethics committee. Ethical considerations were carefully integrated 
into the research process, particularly due to the sensitive nature of collecting data from students. The initial plan was to administer the 
structured reflections in-class. However, to address ethical concerns, the surveys were provided to students to complete outside of 
class. This approach mitigated the inherent power imbalance between educator and student, which could otherwise pressure students 
into participating and compromise the voluntary nature of data collection. Informed consent was obtained at the point of survey 
submission, and participation was not mandatory.

3.4. Analysis

This research employed thematic analysis (Braun & Clarke, 2006). Thematic analysis is a flexible method to identify, organise and 
offer insights into patterns of meaning across a data set. The analysis process was hybrid, which included deductive coding by drawing 
on the CT model by Ennis (1996) and RL conceptualisation by Fullana et al. (2016). The inductive thematic coding was followed by 
mapping codes and themes from the data. In the first stage of the analytical process, both authors familiarised themselves with the 
data. A codebook (Appendix C) was developed to guide the data analysis process. In the development of the codebook, authors relied 
on the conceptual definitions of the key terms and allowed the definitions to evolve inductively. Analyst triangulation was employed, 
with the first and second author independently analysing the same reflective data to compare findings (Patton, 2014). This was 
particularly valuable as the second author, who conducted the intervention, offered an insider perspective, while the first author 
provided an outsider, objective lens. Through collaborative analysis and discussion, several recurring patterns emerged around the 

Table 2 
Multi-level RL framework for GenAI integration.

Level Activities Outcomes

Individual (Foundational) Structured prompt scaffolding 
Independent AI exploration 
Self-directed questioning 
Personal reflection on AI outputs

Metacognitive awareness 
Prompt refinement skills 
Recognition of AI limitations 
Foundation for critical evaluation

↓ 
Group/Class (Collaborative)

Peer discussion of AI outputs 
Collaborative sense-making 
Cross-verification of AI information 
Shared problem-solving with AI

Diverse perspective exposure 
Collective knowledge validation 
Enhanced critical evaluation 
Social construction of AI literacy

↓ 
Educator (Facilitative)

Progressive scaffolding design 
Teachable moment identification 
Guided ethical questioning 
Intervention refinement through observation

Adaptive pedagogical practice 
Ethical awareness cultivation 
Sustainable CT development 
Framework for ethical knowledge transfer

Note: Arrows (↓) indicate progressive scaffolding from individual to collaborative to facilitative levels. Each level builds upon and reinforces out
comes from preceding levels.
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themes of CT and RL, with new themes emerging inductively, including learner autonomy, knowledge transfer and ethical 
considerations.

4. Findings

This section presents findings from the introductory entrepreneurship unit integrating GenAI through RL to sustain CT. The findings 
reveal a multi-level reflective framework operating at individual, group, and educator levels (Table 2), demonstrating how RL develops 
and sustains CT while enabling ethical knowledge transfer.

4.1. RL sustains CT through deliberate questioning and iterative refinement

Student reflections indicate metacognitive engagement with GenAI, involving deliberate questioning of approaches, evaluation of 
effectiveness, and iterative refinement of methods. As one student noted: “One significant realization for me was that the way I posed the 
questions had a significant impact on the calibre of AI responses. The responses significantly improved after I began creating questions that were 
more targeted …” (Student_116).

Similar understandings emerged across cohorts, where students expressed surprise at AI's limitations, highlighting the learner's 
essential role as leader in the process actively questioning, evaluating, and refining communication rather than becoming dependent 
on simplistic AI responses: 

I first thought AI would just "know" what I needed, but I soon discovered that the quality of its answers depends totally on how precisely 
and clearly, I frame my cues. This helped me to think more deliberately, an ability useful in research, communication, and problem- 
solving that transcends mere application of AI (Student_109).

Students demonstrated capacity not only for purposive prompting but also for critical reflection of AI outputs. They identified 
inaccuracies and recognized that AI often focuses more on theory than practical applications. One student reflected: 

"I encountered challenges while using AI tools. At times, the responses were too generic, especially when prompts lacked specificity. There 
were also inaccuracies and a tendency for the AI to focus more on theory than practical application. To overcome this by becoming more 
specific with my prompts and talking through the outputs with my group made a difference" (Student_118).

This illustrates the interaction between individual and group-level reflection: students first identify AI limitations through personal 
engagement, then validate and extend their understanding through collaborative discussion. This progression from accepting GenAI 
outputs to interrogating them reflects movement towards higher-order critical engagement that is essential when GenAI mediates 
learning (Gonsalves, 2026).

Through this process, students were able to understand that GenAI is not necessarily a decision-maker, particularly in entrepre
neurship, but rather a tool that supports decision-making. This metacognitive reflection on the role of GenAI in entrepreneurial 
contexts is essential, as it helps students recognise their autonomy in making decisions. Moreover, it reinforces their identity as critical 
thinkers, which is key to preventing overreliance on AI: “Even though AI can't make decision, AI-driven analytics help entrepreneurs make 
data-backed decisions” (Student_5). By maintaining CT capabilities throughout AI interaction, students develop sophisticated judgment 
that upholds intellectual rigor while leveraging AI capabilities.

However, students did not master efficient prompting immediately. Educator reflections indicate most students initially struggled 
to craft effective prompts beyond those provided, with common challenges including vague prompts leading to irrelevant responses. In 
response, the intervention adopted progressive scaffolding (Appendix A): starting with simple individual tasks and gradually 
advancing to complex applications at group and class levels to support collective meaning-making. These activities required original 
thinking before AI use, such as initial reading, brainstorming, or discussions. This finding highlights the importance of first equipping 
students with foundational subject knowledge, which then enables them to critically evaluate AI outputs.

4.2. RL cultivates autonomous CT and develops independent judgement

Student reflections revealed the development of metacognitive awareness, enabling them to critically examine their own thinking 
processes, question underlying assumptions, and make independent decisions regarding the use of AI. These reflections captured a 
progression from initial hesitation toward a more nuanced understanding of AI's role in entrepreneurship. Students moved from 
uncertainty to recognizing AI as a supportive tool, while simultaneously cultivating their own judgment about its appropriate use. One 
student articulated: “At first, I believed AI could replace human decision-making because of its detailed, and logical responses. However, 
through the activity, I came to understand that AI should complement human judgment, not replace it” (Student_134). This reflection il
lustrates the shift from passive engagement to active evaluation, where students challenge their assumptions and develop informed 
perspectives. The intervention encouraged students to sustain autonomy as learners and users of AI, rather than relying on it un
critically: “[T]his endeavour significantly changed my perspective. By the end, I regarded AI as a valuable component of the entrepreneurial 
process, despite my initial uncertainty and hesitancy. It's not flawless, but when combined with creativity and critical thinking …” (Stu
dent_116). Such reflections demonstrate how students began to see themselves differently as learners, recognizing entrepreneurship as 
a meaningful pursuit shaped by human interaction and values. This assertion of autonomy and leadership reflects the emancipatory 
educator–student relationship that is critical to EE (Walmsley & Wraae, 2022). The reflective process fostered CT by encouraging 
students to question their own preconceptions and AI outputs. RL enables students to move beyond merely absorbing entrepreneurial 
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concepts to critically examining the assumptions and biases underpinning their own thinking.
The educator plays an important role in guiding students to challenge assumptions through structured activities, helping them 

understand entrepreneurship and AI limitations naturally by moving from individual to pairs to groups, exposing them to diverse 
perspectives. Student_23 reflects: "I was surprised by how collaborative and iterative the learning process became. I expected more inde
pendent study, but group discussions and peer feedback played a significant role in deepening my understanding", demonstrating the synergy 
between individual and group-level reflection that characterizes the framework.

Importantly, not all students experienced a shift in belief. One student maintained scepticism: “To be honest, my perception didn't 
change much. I went in thinking AI wouldn't be helpful for creativity or original thinking, and I still feel that way. It was only really useful for 
quick facts or surface-level research” (Student_120). This resistance is equally valuable, as it reflects the development of autonomous 
judgment. Students were not directed to adopt a particular stance on AI; rather, they were supported in forming their own informed 
conclusions.

4.3. RL facilitates ethical knowledge transfer through critical awareness

The findings indicate students actively reflect on their ability to integrate AI experiences across academic and professional contexts. 
This demonstrates the potential for knowledge transfer, a critical component of higher education (Dismore et al., 2024), that sustains 
CT while leveraging AI across diverse applications. Knowledge transfer involves the movement of productive knowledge from 
knowledge holders to knowledge recipients such as businesses and community organizations (Cantú et al., 2009). A significant novel 
finding highlights how RL enables ethical knowledge transfer, the process by which students develop critical awareness of ethical 
dimensions of AI use and carry that awareness to future professional contexts.

4.3.1. Emergence of ethical awareness
Students demonstrated organic emergence of ethical considerations without explicit prompting from the educator. As one student 

observed: "I believe ethical considerations around AI use need deeper exploration, especially regarding data privacy and bias. Improving AI's 
accuracy and reliability is also crucial for trustworthy decision making" (Student_118). Another student noted concerns about AI providing 
overly optimistic responses that failed to mention unethical aspects or issues regarding trust and privacy (Student_7). Students also 
identified how relying too heavily on AI could lead to biased thinking: "I will no longer rely too much on AI, causing my own ideas to be 
biased" (Student_4).

When students identified GenAI errors, educators leveraged these as teachable moments to discuss intellectual property, bias 
amplification, and ethical responsibility. Guided questions such as "Who might be harmed by uncritical AI adoption?" and "What values 
should guide our AI use?" prompted students to reflect on ethical practices. This educator-level intervention demonstrates the facil
itative role in the multi-level framework, transforming individual discoveries into collective ethical learning.

4.3.2. Developing ethical judgement capabilities
These reflections highlight another core outcome of the intervention, where students not only identified ethical considerations but 

developed strategies for navigating ethical challenges in AI use. One student described a practical approach to mitigating AI limita
tions: “AI tools do have limitations. Their creativity is restricted by existing data, and sometimes they generate inaccurate or non-existent 
sources. To overcome this, I learned to cross-check information from multiple sources and ask more specific questions” (Student_134). This 
reflects critical verification skills essential for responsible AI integration. Another student articulated the importance of understanding 
AI ethics for business contexts: "I think I need to explore more how to use AI in a simple, cost-effective way in a business. Also, I'd like to get 
better at understanding AI ethics and how it really affects different customers" (Student_1).

Students recognized that verification was essential for responsible AI use in professional contexts. One student reflected: "When 
using AI tools in the future I believe that it is crucial to verify the output the AI provides as occasionally its output can be incorrect" (Student_3). 
Another noted the importance of balancing AI with human creativity and ethics: "Initially, I saw AI as a purely technical tool, but through 
the activity, I realized its strategic value in entrepreneurship for innovation and efficiency. I also recognized the importance of balancing AI with 
human creativity and ethics" (Student_12).

4.3.3. Transfer to professional practice
Student reflections demonstrated meaningful transfer of knowledge from their current roles as learners to their anticipated pro

fessional practices: “Future business endeavours and decision-making can undoubtedly benefit from the knowledge I've received from this 
experience. AI is now a useful corporate tool in my opinion, not only for research but also for increasing productivity, efficiency, and strategic 
planning” (Student_116). This represents a fundamental outcome of the intervention: students not only developed reflective skills but 
also demonstrated the ability to envision future AI applications beyond the classroom. One student articulated this perspective: “As 
someone planning to become a mortgage broker, I can see AI playing a big role in making my future work more efficient and client focused. AI 
could help me analyze market trends, personalize client recommendations, and streamline the application process” (Student_129).

Students identified continuous learning strategies including following topic experts, attending workshops, refining prompting 
capabilities, critically appraising AI-generated content, experimenting with new AI technologies, and applying tools to real entre
preneurial projects. One student noted: "The insights from this experience can be applied by leveraging AI for data-driven decision-making, 
market analysis, and operational efficiency in future projects. Emphasizing ethical AI use and balancing automation with human creativity will 
ensure responsible entrepreneurial decision-making" (Student_12). This forward-looking mindset reflects commitment to lifelong learning 
while maintaining ethical awareness.
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These findings highlight RL's role in avoiding overly technical teaching focused on procedures, instead enabling students to cope 
with ambiguity and uncertainty in future professional practice, resolve complex situations without limiting themselves to precon
ceived formulas, and develop capacity for CT (Fullana et al., 2016). The findings demonstrates that ethical knowledge transfer emerges 
naturally through structured reflection rather than explicit instruction, producing future graduates capable of responsible AI inte
gration in their professional trajectories.

5. Discussion

Empirical research remains indecisive on the role of GenAI in facilitating or diminishing CT. Most academic discourse to date has 
focused on assessment redevelopment to counter GenAI, to detect misuse, and navigate GenAI in academia through policy (Lim et al., 
2023; Luo, 2024). Instead, this research develops a structured pedagogical approach to sustain CT in an AI-integrated curriculum. 
Following a structured intervention, our findings highlight the crucial role of RL as a pedagogical mechanism that upholds CT in an 
GenAI-integrated curriculum, enabling students to maintain intellectual autonomy while leveraging AI capabilities effectively and 
facilitating ethical knowledge transfer. Accordingly, this research makes several contributions to management education literature, 
particularly from an EE perspective.

First, while Ennis's (1996) foundational conceptualisation of CT is a widely used framework for understanding the core charac
teristics of CT (Calma & Davis, 2026), this work was developed prior to the emergence of GenAI-mediated learning environments. 
Recent studies highlight the added complexities introduced by GenAI, particularly how the system efficiencies may discourage learners 
capability to critically engage with and evaluate GenAI-generated information (Bearman et al., 2024; Hyde et al., 2024; Lindebaum & 
Fleming, 2024). While research further suggests that use of GenAI in classroom activities can deepen students' understanding of the 
business environment and promote CT (Vecchiarini & Somia, 2023), empirical research does not clearly articulate how 
GenAI-integrated learning activities can be embedded to management education. This study illustrates a case of designing and 
implementing an EE curriculum that supports CT development in Gen-AI embedded learning environments (see Appendix A; Fig. 1). 
Ennis (1996) characterised CT as reasonable, reflective thinking focused on deciding what to believe or do, resulting in informed 
outcomes. Our findings demonstrate that CT characteristics manifest distinctly in such environments, as students must navigate and 
critically engage with GenAI-generated information. Student reflections reveal purposeful engagement with GenAI, avoiding arbitrary 
interactions while critically reviewing and refining prompts to align with learning goals. Thus, this study extends Ennis's (1996)
framework by demonstrating that two established CT abilities, judging source credibility and reflective self-assessment, operate 
interdependently in GenAI-mediated contexts, where students must assess the reliability of GenAI outputs and the quality of their own 
reasoning. Accordingly, management education should position CT not only as central to teaching disciplinary knowledge, but also as a 

Fig. 1. A reflective learning and teaching framework integrating GenAI into EE to promote CT.
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core capability that keeps students reflexively attentive to the role of GenAI in their learning.
Second, prior research has widely examined RL in higher education contexts, establishing its importance for developing higher- 

order thinking skills (Liu et al., 2025; Myllykoski-Laine et al., 2025). However, this research advances RL theory by applying it to 
an evolving GenAI-mediated classroom environment. While RL has been widely studied in higher education contexts (Liu et al. 
202Myllykoski-Laine et al., 2025), its application in GenAI-mediated learning environments remains underexplored. Emerging 
scholarship raises concerns that GenAI may hinder student reflectivity, potentially diminishing CT capabilities (Larson et al., 2024; 
Lindebaum & Fleming, 2024). In contrast, our findings suggest that CT can be sustained, and even enhanced, when RL practices are 
intentionally embedded to GenAI-mediated learning activities. This intervention highlights that RL helps students understand that 
GenAI is not a decision-maker, but a tool that supports entrepreneurial (business) decision-making. This realization empowers students 
to define their roles in entrepreneurial contexts and assert their autonomy and leadership in decision-making. Building on these in
sights, this research contributes to theory by extending the conceptualisation of RL (Fullana et al., 2016) into GenAI-mediated 
management education settings. Specifically, it positions RL as a foundational mechanism underpinning the development of CT in 
AI-enhanced environments and in evolving student-AI learning processes.

Third, research on RL has predominantly emphasised individual reflection as an individual cognitive process, emphasizing 
learners’ self-directed sensemaking and critical evaluation (Fullana et al., 2016). While this work has been instrumental in establishing 
the importance of RL in higher education, it has largely overlooked the potential for reflection to operate across multiple, interacting 
levels within increasingly complex learning environment. Our findings challenge this individual focus by highlighting that CT emerges 
more robustly through the interaction of multi-level reflection, spanning individual, group, and educator level reflective processes. At 
the individual level, for example, students engaging with GenAI prompts recognized the need for deliberate questioning, strategic 
evaluation, and iterative refinement of their input. Group activities amplified this process, where students observed peers achieving 
different outcomes, prompting critical reflection: Why are the results different? What strategies or prompts led to these variations? At the 
class level, educator synthesised these experiences and integrated disciplinary knowledge, enabling students to consider multiple 
perspectives and deepen their CT processes. Building on these insights, this research extends RL by reconceptualising it as a multi-level 
construct that is essential for fostering CT in GenAI-mediated learning environments. The emergence of CT in individual tasks, group, 
and class interactions provide richer opportunities for students to engage in comparison, dialogue, and perspective-taking. Multi-level 
RL encourages learners to interrogate their own understanding, to question their experiences, and be questioned by their peers. This 
scaffolding is especially important in introductory EE, where students are still developing foundational skills in both reflection and AI 
literacy. This contribution also responds to recent calls to recognise broader manifestations of CT in management education beyond 
written assessments (Davis & Calma 2026), highlighting the importance of interactive formats such as classroom discussion and 
presentations. Accordingly, this study advances RL by positioning multi-level reflection as a necessary condition for maximising CT 
development in GenAI-mediated educational settings.

Lastly, previous research highlights that students are identifying challenges associated with the use of GenAI, including perceptions 
that outputs can be overly formulaic, lacking creativity, or “robotic” in nature (Vecchiarini & Somia, 2023). In parallel, existing 
literature has raised concerns with GenAI, including its nature to perpetuate the propagation of misinformation, bias, and intellectual 
property violations if not managed ethically (Bellary et al., 2025; Hannigan et al., 2024; Park et al., 2023). The findings of this research 
demonstrate that students not only recognise functional limitations of GenAI, but also critically engage with its ethical implications. 
Specifically, students identified how the use of GenAI outputs affect both their learning processes and their future professional re
sponsibilities, indicating a more sophisticated and reflexive engagement with technology. Thus, leads to the final contribution of this 
study extending existing knowledge transfer literature by introducing the concept of ethical knowledge transfer as a distinct theoretical 
dimension (Dismore et al., 2024). While previous scholarship has examined knowledge transfer as the movement of productive 
knowledge from holders to recipients (Cantú et al., 2009; Dismore et al., 2024), this literature has not adequately addressed the quality 
of transferred knowledge. Our findings reveal that not all knowledge transferred from education to professional practice is ethically 
sound. We extend knowledge transfer theory (Cantú et al., 2009; Dismore et al., 2024) by proposing that ethical knowledge transfer 
requires learners to develop critical awareness enabling them to discriminate between knowledge that upholds and knowledge that 
compromises ethical standards. This constitutes a significant theoretical contribution, positioning critical ethical discernment as a 
necessary competence for effective knowledge transfer in GenAI- enhanced management education contexts.

5.1. Reflective teaching and learning framework to promote CT in GenAI-integrated curriculum in EE

As a practical contribution, this research proposes a reflective teaching and learning framework designed to promote CT in a GenAI- 
integrated curriculum in EE (see Fig. 1). The framework operationalises the study's theoretical contributions by translating them into a 
structured pedagogical practices that advance CT development in AI-mediated learning environments.

In implementing the framework in the classroom, we offer several practical recommendations for educators. First, educators should 
design learning activities that intentionally foster reflection at individual, group, and class levels. This multilevel reflective process is 
particularly important in large classrooms where students subject knowledge and AI experience varies greatly. The scaffolded 
approach, beginning with structured prompts for individual tasks and progressing to collaborative and class level activities, provides a 
replicable model for integrating GenAI while maintaining CT development.

Second, educator engagement in reflective activity is valuable for iteratively refining interventions (Larrivee, 2008). For example, 
early intervention sessions revealed that some students were hesitant to use GenAI due to ethical or privacy concerns. Accordingly, 
educator's reflection of the teaching process enabled pre-planning of contingencies for future class activities, considering students with 
varying stances on GenAI, ensuring inclusivity in learning design. In the context of GenAI, a rapidly evolving classroom tool, it is 
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critical for educators to engage in reflection to remain contextually aware, critical of one's own assumptions, and adapt pedagogical 
strategies accordingly (Myllykoski-Laine et al., 2024).

Third, the emphasis on ethical knowledge transfer has direct implications for professional preparation. The intervention enabled 
students to deliberately pause in decision making, critically examine their evolving roles in GenAI collaboration, and consider how 
GenAI might be used in future employment or their future entrepreneurial journeys. Students explored continuous learning strategies 
to adapt to the evolving GenAI landscape while contextualising emerging ethical issues within their career pathways. This prepares 
graduates who can navigate ethical challenges without compromising personal values or professional integrity.

5.2. Future research and conclusion

While this research offers valuable insights into the integration of GenAI and RL in EE, several limitations should be acknowledged. 
First, the study was conducted within a specific context. Although this limits generalizability, this framework has potential applica
bility across other business disciplines. Future research could replicate and adapt this framework in varied educational settings and 
subject areas to assess its broader relevance and effectiveness. Second, due to ethical considerations, a structured reflection activity 
was implemented as a non-compulsory ungraded post-class exercise. This may have influenced student engagement and depth of 
reflection. Future studies should explore the impact of integrating reflective activities into the formal curriculum, either as in-class 
exercises or as assessed components, to better understand how structure and incentives affect student outcomes.

Third, while this study applied Ellmers’ (2014) structured reflection model to capture RL at an individual level, alternative 
reflective models may yield different insights. Student reflections in this study indicate that a structured approach to RL is particularly 
effective in guiding introductory undergraduate level students through the process of developing CT in GenAI-integrated environ
ments. However, future research could explore with other frameworks, or unstructured reflections, to compare their effectiveness in 
fostering CT and knowledge transfer in GenAI-integrated learning environments.

Despite limitations, the proposed framework offers a transferable approach for developing and sustaining CT in higher education. 
Its theoretical grounding in extended CT and RL theories, combined with the novel contribution of ethical knowledge transfer, provides 
a foundation for future scholarship. The framework's adaptability, emphasis on ethical engagement, and dual focus on student and 
educator reflection position it as a valuable resource for navigating the evolving landscape of GenAI- enhanced education. For 
management education research, this research reframes GenAI from a threat to be policed into a pedagogical resource to be reflectively 
harnessed.
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