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[bookmark: _Toc214970240]1.0 Introduction
Work-based learning (WBL) is broadly defined as an approach to education that integrates academic study with practical workplace experience, enabling students to apply theoretical knowledge in real-world contexts while simultaneously reflecting upon and developing their professional competencies (Boud & Solomon, 2001). In the UK context, WBL is closely aligned with government and professional body agendas that emphasise employability, lifelong learning, and professional development within higher education (HEA, 2015). Within civil engineering and construction education, work-based learning is particularly significant because the sector demands not only the mastery of technical knowledge but also the cultivation of reflective, adaptive, and ethical practitioners capable of meeting regulatory standards and industry expectations. Professional accreditation bodies such as the Institution of Civil Engineers (ICE) and the Chartered Institute of Building (CIOB) explicitly require evidence of reflective practice, continuous professional development, and the ability to learn from experience as part of progression toward chartership. As such, any pedagogical framework adopted in this field must align with these institutional expectations, ensuring that learners are prepared not just academically but professionally.
The theory of double-loop learning, developed by Argyris and Schön (1997), provides a valuable framework for understanding how individuals and organisations can adapt and learn from their experiences in ways that resonate strongly with the principles underpinning WBL. Whereas single-loop learning involves correcting actions within existing assumptions, double-loop learning emphasises questioning and revising the underlying values, beliefs, and mental models that shape behaviour. This level of critical reflection mirrors the professional expectations placed upon civil engineers in the UK, where reflective capacity, adherence to professional standards, and ethical reasoning are considered essential attributes of practice. For example, engineers working under the codes of conduct established by the ICE or CIOB are expected to interrogate not only technical decisions but also the professional values and wider societal implications underpinning their work. In this way, double-loop learning offers a theoretical lens that aligns with how the civil engineering profession conceptualises professional growth, accountability, and standards of competence.
For students with extensive industry experience but limited academic exposure, this framework is particularly pertinent. Such students often struggle to navigate the expectations of higher education, finding it difficult to bridge the gap between tacit practical knowledge and abstract academic theory. Double-loop learning encourages these learners to question their own assumptions about what constitutes legitimate knowledge, thereby reframing workplace experience as a resource for academic inquiry rather than as a separate, disconnected domain. This process enables them to align their professional insights with academic discourse, developing critical and reflective skills that are essential not only for academic success but also for professional recognition within the UK civil engineering sector.
Moreover, by encouraging students to reflect on the assumptions underpinning their thinking, double-loop learning contributes to addressing affective barriers such as imposter syndrome. Many students entering higher education from vocational backgrounds report feelings of inadequacy or illegitimacy within academic spaces (Clance & Imes, 1978). Embedding double-loop reflection within learning activities normalises questioning and uncertainty, reframing them as valuable aspects of learning rather than as deficiencies. This can promote self-efficacy, foster resilience, and encourage more open contributions in collaborative learning environments. Such an approach mirrors industry expectations, where collaborative problem-solving and critical interrogation of assumptions are integral to project delivery, risk management, and regulatory compliance.
Nevertheless, there are limitations to adopting double-loop learning as a dominant pedagogical framework. Critics have argued that the model assumes a level of individual autonomy and institutional support that may not always be present (Fenwick, 2003). In practice, structural barriers such as rigid curricula, assessment-driven cultures, or hierarchical workplace environments may inhibit learners’ ability to question underlying assumptions critically. Furthermore, double-loop learning can be cognitively and emotionally demanding, and not all students may be equally prepared or willing to engage in the deep levels of reflection it requires. Alternative perspectives, such as Kolb’s (1984) experiential learning cycle or Mezirow’s (2000) theory of transformative learning, may complement or, in some contexts, provide more accessible entry points into reflective practice. While double-loop learning focuses on challenging values and mental models, Kolb’s model emphasises iterative cycles of experience, reflection, conceptualisation, and experimentation, which may be more readily applied in practice-based engineering contexts. Similarly, transformative learning highlights the role of disorienting dilemmas in stimulating critical reflection, providing a valuable framework for understanding how students adapt when confronted with the demands of higher education.
By situating double-loop learning within the broader framework of work-based learning and aligning it with the professional and regulatory expectations of the civil engineering sector, this study seeks to advance the pedagogical discourse within engineering education. While acknowledging the limitations of the theory, the research positions double-loop feedback as a mechanism that can bridge the divide between professional practice and academic study, ultimately contributing to a more inclusive, reflective, and professionally relevant learning environment.
[bookmark: _Toc214970241]2.0 Double-Loop Learning in Academic Development Literature Review
[bookmark: _Toc214970242]2.1 Introduction
Work-based learning (WBL) is an educational strategy that deliberately integrates academic study with practical work experience, merging theory with real-world practice (Boud & Solomon, 2001). It acknowledges both explicit knowledge (formal theories and techniques) and tacit knowledge gained from workplace experiences (Eraut, 2004). In the UK context, higher education programmes – including civil engineering – increasingly incorporate WBL through degree apprenticeships and industry partnerships, aligning academic curricula with professional practice (Higher Education Academy, 2015). This approach reflects institutional and professional expectations that graduates not only possess technical competencies but can apply them in authentic settings while critically reflecting on their learning. For example, engineering institutions emphasise continuous professional development and reflective practice; the Institution of Mechanical Engineers (IMechE, 2020) explicitly links achieving learning outcomes to engaging in reflection as part of professional development. The present study is situated within this broader context of WBL in civil engineering education: it examines how the double-loop learning framework can support experienced industry practitioners transitioning into academia.
The theory of double-loop learning, developed by Argyris and Schön (1997), provides a powerful lens to understand how individuals and organisations adapt and learn from experience. Unlike single-loop learning – where one reacts to errors by modifying actions within existing norms – double-loop learning involves questioning and revising the underlying values, assumptions, or “mental models” that drive those actions (Cartwright, 2002). Such deep learning can be particularly beneficial for civil engineering and construction students who enter academia with substantial sector experience but little formal training (Vathanophas et al., 2011). By applying double-loop learning principles, they are encouraged to reflect on their established approaches critically and to realign their habits with academic expectations.
For students with extensive industry experience but limited academic exposure, this framework is particularly pertinent. Such students often struggle to navigate the expectations of higher education, finding it difficult to bridge the gap between tacit practical knowledge and abstract academic theory (Brockbank & McGill, 1998). Double-loop learning encourages these learners to challenge their own assumptions about what constitutes legitimate knowledge, thereby reframing workplace experience as a resource for academic inquiry rather than as a disconnected domain. This process enables them to align their professional insights with academic discourse, developing reflective skills essential for both academic success and professional recognition within the UK civil engineering sector (Lucas, Spencer & Claxton, 2012).
[bookmark: _Toc214970243]2.2 Reflection, Professional Growth, and Imposter Syndrome
Reflective thought has long been recognised as a cornerstone of professional development in disciplines that demand adaptability and problem-solving (Schön, 1983). In construction and civil engineering, professionals must respond to evolving challenges such as design changes, environmental constraints, and health and safety considerations. When students engage in structured reflection aligned with double-loop principles, they can critically analyse past experiences, identify weaknesses, and reframe their understanding of both professional and academic challenges (Mezirow, 1991). This process supports the development of academic literacies by encouraging students to perceive their practice not merely as tacit knowledge, but as a resource that can be systematically interrogated and refined in light of theoretical principles (Taylor, 2017).
Double-loop learning also contributes to addressing affective barriers such as imposter syndrome, a persistent self-doubt that can inhibit learning. Many students entering higher education from vocational backgrounds report feelings of inadequacy or illegitimacy (Clance & Imes, 1978; Hutchins & Rainbolt, 2017). By fostering an environment in which questioning, reflection, and re-evaluation are normalised, students can reconceptualise uncertainty as integral to the learning process. Argyris (1991) suggests that professionals often fail to learn from failure because of defensive reasoning, which aligns closely with the self-doubt of imposter syndrome. Double-loop learning, by contrast, prompts individuals to interrogate their reasoning and assumptions, transforming uncertainty into an opportunity for growth. This can promote resilience and encourage open contributions in collaborative learning environments, aligning with contemporary professional expectations for teamwork and adaptive thinking (IMechE, 2020).
[bookmark: _Toc214970244]2.3 Theoretical Foundations and Pedagogical Landscape
Double-loop learning occupies an important place in the landscape of educational theories. Kolb’s (1984) experiential learning cycle describes learning as a four-stage iterative process: concrete experience, reflective observation, abstract conceptualisation, and active experimentation. While highly influential in engineering education, Kolb’s cycle primarily focuses on improving actions within existing frames of reference, essentially asking, “How can I do this better next time?” (Kolb, 1984). Double-loop learning, however, prompts learners to also ask, “Am I doing the right thing?” and “Why am I doing it this way?” (Argyris & Schön, 1997).
Similarly, Schön’s (1983) reflective practitioner model, reflection-in-action and reflection-on-action, has shaped professional education by highlighting how practitioners think about their work both during and after practice. While both Schön and Argyris emphasise reflection, Schön’s model is more concerned with tacit professional knowledge and real-time adjustment, whereas double-loop learning explicitly interrogates the values and assumptions guiding decisions (Schön, 1983). In engineering education, the distinction is significant: Schön’s model supports real-time problem solving, while double-loop learning equips students to reframe the very problems they encounter (Fortier, Shawcross & Stewart, 2012).
Mezirow’s (1991) transformative learning theory further complements this perspective. He argues that sustainable learning occurs when reflection leads to a change in one’s frames of reference. Double-loop learning can thus be viewed as a mechanism for transformative learning. Taylor (2017) reinforces this point, suggesting that higher levels of reflection can enhance performance and reduce mistakes. Yet, this assertion requires nuance: reflection is only effective when structured and targeted. Overemphasis on reflection without guidance risks cognitive overload or paralysing over-analysis (Mason & Singh, 2016).
[bookmark: _Toc214970245]2.4 Double-Loop Feedback in Practice
Feedback is widely recognised as central to learning (Winstone & Boud, 2021), yet in engineering education it often remains single-loop, addressing surface errors without probing underlying reasoning. Double-loop feedback, by contrast, challenges students to reconsider the assumptions underpinning their work. Fortier, Shawcross and Stewart (2012) found that assessment-based double-loop learning improved students’ design practice by encouraging reflection on both outcomes and decision criteria. Similarly, Doren (2013) argues that structured feedback cycles can shape not only student learning but also institutional policy.
In practice, double-loop feedback can address both technical and academic gaps. Murray (2006) observes that vocational students often adopt formulaic writing styles, inconsistent with the analytical demands of higher education. Double-loop feedback can prompt them to reconsider assumptions about academic writing, aligning their communication with professional standards. Mason and Singh (2016) further demonstrate that peer reflection combined with prompt feedback enhances problem-solving skills, showing that structured reflection need not be restricted to one-to-one tutor comments but can be embedded in peer and collaborative activities.
However, scaling double-loop feedback is not without barriers. Dingsøyr (2022) highlights the challenges of delivering consistent, reflective feedback in large cohorts, where misaligned tutor guidance and limited follow-up often undermine its effectiveness. This points to the need for aligned rubrics, training for staff, and structured reflective activities to ensure feedback achieves its intended depth (Wheelahan, 2010). Additionally, for novices unfamiliar with reflective learning, double-loop feedback can lead to cognitive overload unless scaffolded (Synnott, 2013).
[bookmark: _Toc214970246]2.5 Bridging the Academic–Vocational Gap
Civil engineering education is often critiqued for a disconnection between theory and practice (Lucas, Spencer & Claxton, 2012; Melville, 2014). Traditional models that emphasise rote learning and assessment do not adequately prepare students for the ambiguity and complexity of real projects. Double-loop learning and feedback address this by encouraging students to bridge theoretical knowledge and workplace practices. Medema, Wals and Adamowski (2014) describe “multi-loop learning ecologies” as beneficial for fostering institutional adaptability and collaborative knowledge exchange, which is particularly crucial in sectors like engineering.
Cartwright (2002) argues that double-loop learning requires students to challenge commonly accepted assumptions and methods. While valuable, this expectation assumes that students have both the confidence and institutional support to do so, an assumption that may not hold in hierarchical or assessment-driven environments. Thus, while double-loop learning provides a powerful framework, educators must remain mindful of its limitations and consider complementary models such as Kolb’s experiential learning or Schön’s reflective practice.
[bookmark: _Toc214970247]2.6 Conclusion
Integrating double-loop learning and feedback into civil engineering education provides a clear pathway to bridging the academic–vocational divide. While challenges remain, particularly in scaling reflective practices and avoiding cognitive overload, its alignment with UK institutional and professional expectations suggests it is a valuable framework for cultivating reflective, adaptable engineers. The key lies in careful scaffolding, institutional support, and embedding reflection across curricula. Ultimately, double-loop learning equips students not only to master current challenges but to continually question, adapt, and grow in the face of future ones.
[bookmark: _Toc214970248]3.0 Methodology
This research project uses a qualitative action research approach to explore the influence of double-loop feedback on the academic development of HNC Civil Engineering and Construction students. Specifically, it aims to discover whether incorporating this feedback model into routine assessment practices can enhance learners' metacognitive skills, promote greater academic independence, and improve the overall standard of assessed work. Action research, by its nature, supports iterative development and immediate pedagogical reflection, making it particularly suitable for the educational setting where this study is conducted (McNiff, 2016; Norton, 2018). As noted in the theoretical framework, double-loop learning emphasises questioning assumptions and reframing problems (Argyris & Schön, 1997), which aligns naturally with the cyclical, inquiry-driven ethos of action research. Nevertheless, while action research is often praised for its participatory nature, it has also been criticised for its potential to embed practitioner bias (Cochran-Smith & Lytle, 2009). This tension mirrors debates highlighted earlier around the difficulty of translating reflective theories such as Schön’s (1983) into consistent classroom practice, underscoring the importance of reflexivity throughout this project.
[bookmark: _Toc214970249]3.1 Research Design and Paradigm
This study is situated within an interpretivist paradigm, which emphasises the subjective and constructed nature of reality, especially relevant when exploring individual learning experiences and reflective practices (Creswell & Poth, 2018). The research does not seek to generalise across populations but aims to generate in-depth, context-specific insights into how learners perceive and respond to feedback mechanisms within a specific academic environment. As argued in the literature review, feedback is not a neutral process but a socially constructed dialogue that can either reinforce or challenge student assumptions (Winstone & Boud, 2021). The interpretivist stance therefore supports a deeper analysis of how double-loop feedback is experienced by learners, complementing the earlier theoretical claim that feedback can function as a vehicle for transformative learning (Mezirow, 1991).
The insider-practitioner role of the researcher reflects the principles of practitioner inquiry, which positions educators as agents of pedagogical innovation (Cochran-Smith & Lytle, 2009). However, this role also introduces potential bias: as discussed in Section 2, double-loop learning presupposes that students are willing to challenge their assumptions, yet researcher enthusiasm for this model could inadvertently overstate its effectiveness. Herr and Anderson (2015) caution that such dual-role dynamics can shape not only data collection but also interpretation. Acknowledging this limitation is essential, since the earlier review also identified counterarguments to double-loop feedback, such as the risks of cognitive overload for novice learners (Mason & Singh, 2016), which this study must remain open to detecting.
[bookmark: _Toc214970250]3.2 Action Research Cycle
Following Sharp, Peters, and Howard (2017), the study will be organised around a clearly defined research cycle. Weeks 1–2 will involve reviewing relevant literature and consolidating the research design. During Week 2, students will complete a pre-intervention survey to capture baseline attitudes, prior experiences with feedback, and their self-perceptions of learning autonomy and metacognitive awareness. The main intervention will run from Weeks 3 to 10, during which structured double-loop feedback will be applied at multiple assessment points. Post-intervention interviews and final reflections will take place in Weeks 10–11, with data analysis and report writing occurring in Weeks 11–12.
This phased approach mirrors the recursive nature of double-loop learning outlined in Section 2. Just as double-loop feedback requires students to revisit and reframe assumptions (Fortier, Shawcross & Stewart, 2012), action research cycles invite educators to reflect on and refine interventions in real time. Yet, as Somekh (2006) notes, the close integration of action and analysis can compromise critical distance, raising concerns about reliability. This echoes Medema, Wals and Adamowski’s (2014) observation that while “multi-loop learning ecologies” are aspirational, sustaining them institutionally can be difficult. By embedding reflexive documentation into each cycle, this project seeks to address these tensions and avoid collapsing into uncritical advocacy for the intervention.
[bookmark: _Toc214970251]3.3 Data Collection Methods
A range of qualitative data collection tools will be used to triangulate findings and enhance the trustworthiness of the study (Denzin & Lincoln, 2018). A pre-intervention survey will establish a baseline of student attitudes and feedback experiences.
The main stage of the research involves ongoing double-loop feedback on coursework, delivered through annotated digital documents and face-to-face dialogue. Students will also keep weekly reflective journals. As highlighted earlier, reflection can be transformative (Mezirow, 1991; Taylor, 2017), yet reflective journals have been critiqued for uneven levels of engagement (Moon, 2006). Some students may adopt formulaic approaches, echoing Murray’s (2006) finding that vocational learners often treat reflective writing as a task rather than as genuine inquiry. This study therefore recognises that journals may vary in quality and will interpret them cautiously.
Semi-structured interviews with students and a peer lecturer will probe deeper into emotional and cognitive dimensions of feedback. This responds directly to concerns raised in the literature review that feedback models may not transfer seamlessly between vocational and academic contexts (Hounsell, 2007). Document analysis of early and final drafts will provide another triangulation layer, connecting the theoretical promise of feedback with measurable academic development.
[bookmark: _Toc214970252]3.4 Methodological Justification
The selected methods align with the action research framework and support the study's exploratory aims. By embedding feedback within classroom practice, the design operationalises the theoretical argument advanced in Section 2 that double-loop processes bridge vocational experience and academic learning (Lucas, Spencer & Claxton, 2012). Qualitative approaches are well-suited for capturing these subtle shifts (Creswell & Poth, 2018).
However, as critics of feedback research point out, qualitative approaches may risk over-emphasising student narratives while neglecting structural or institutional factors that shape learning (Hounsell, 2007). Similarly, Gitlin, Kolanowski, and Lyons (2020) note that multi-method approaches, while rich, can generate challenges in synthesis. By situating this study explicitly within vocational civil engineering education, the methodology acknowledges these tensions and frames findings as contextually rich but not universally generalisable.
[bookmark: _Toc214970253]3.5 Ethical Considerations
Ethical approval will be secured from the institution’s ethics review board before commencing the study. All participants will be provided with detailed information sheets and consent forms explaining the voluntary nature of participation, the right to withdraw at any time, and assurances of confidentiality and data protection.
Particular attention will be given to the dual role of researcher and practitioner. Section 2 identified how imposter syndrome can inhibit student openness; similarly, power dynamics in this study may discourage students from being candid. To counter this, voluntary participation will be stressed, and pseudonymised data handling will protect anonymity. Reflexive researcher journals and peer debriefing (Cousin, 2009) will help mitigate interpretive bias.
[bookmark: _Toc214970254]3.6 Data Analysis
Data will be analysed thematically using Braun and Clarke’s (2006) six-phase framework. This aligns with the critical reflection processes central to double-loop learning, where emerging themes are interrogated for underlying assumptions (Argyris & Schön, 1997). Yet, as Nowell et al. (2017) caution, thematic analysis can risk being overly descriptive or shaped by researcher preconceptions. Intercoder checking with a peer lecturer will provide a safeguard.
[bookmark: _Toc214970255]3.7 Validity and Limitations
The study employs triangulation, respondent validation, and reflexive documentation to strengthen validity. However, the insider-practitioner role remains a limitation (Herr & Anderson, 2015). Engagement with reflective journals may be inconsistent, mirroring concerns noted earlier that reflective learning, while theoretically powerful, can be uneven in practice (Moon, 2006; Mason & Singh, 2016). Furthermore, the scalability of double-loop feedback remains uncertain: as Dingsøyr (2022) notes in large-cohort contexts, alignment and consistency of feedback are significant challenges. These limitations reinforce the earlier conclusion that while double-loop learning is promising, it is not universally applicable and must be carefully adapted to context.
[bookmark: _Toc214970256]3.8 Conclusion
This methodology is rooted in the theoretical insights outlined in Section 2, particularly the argument that double-loop feedback can serve as a transformative bridge between vocational practice and academic learning (Medema, Wals & Adamowski, 2014; Fortier, Shawcross & Stewart, 2012). By critically acknowledging debates around practitioner bias, student engagement, and methodological limits, the design demonstrates both coherence with its theoretical foundation and openness to challenge. Through action research cycles and triangulated data, this study seeks not to prove the universal efficacy of double-loop feedback, but to generate nuanced, context-sensitive insights into its role in vocational higher education.
[bookmark: _Toc200884941][bookmark: _Toc214970257]4.0 Findings – Implementation of Double-Loop Feedback
The incorporation of double-loop feedback is vital for fostering transformative learning and ongoing improvement in HNC Civil Engineering and Construction programmes. This section discusses feedback strategies, metacognitive development, and supportive environments that promote reflection and enhance learner outcomes.
[bookmark: _Toc214970258]4.1 Feedback Strategies
[bookmark: _Toc214970259]4.1.1 Formative Assessment Methods
Formative assessment within a double-loop framework supports iterative learning, metacognitive development, and industry-relevant skills. Suskie (2009) highlights the importance of direct evidence of learning to determine mastery. Iterative project briefs and scaffolded tasks provide such evidence, enabling timely intervention by both students and teachers. Scaffolding decreases cognitive load (Gravells, 2014), easing the transition for students with limited academic backgrounds, although its effectiveness relies on well-designed tasks and quality instruction. Double-loop feedback shifts the emphasis from correction to reflection, encouraging students to reassess their strategies (Argyris & Schön, 1997; Brockbank & McGill, 1998). Nonetheless, lecturers must model reflective practices and ensure consistency with awarding body standards for recognition.
Digital feedback tools can provide immediacy but often lack depth and dialogue (Laici & Pentucci, 2019; Nicol & Macfarlane-Dick, 2006). Without a reflective context, such tools fall short of fostering critical self-regulation. Effective formative feedback should therefore combine immediacy with opportunities for reflection and dialogue with peers or lecturers. Interventions such as reflective journals, peer teaching, and self-explanations promote metacognitive strategies and resilience (Matsuda et al., 2020). These techniques help diverse learners develop skills fairly, though poorly designed interventions may disadvantage those with lower academic confidence.
Reflective journals aid in making tacit knowledge explicit (Lai & Biggs, 2003), while peer teaching benefits both the helper and the recipient, reflecting collaborative practices in industry (Goulding et al., 2005). Formative feedback should focus on both factual recall and higher-order skills to meet vocational standards (Gravells, 2014). Staff competence and ongoing development are crucial for consistent and meaningful delivery of formative assessment.
[bookmark: _Toc214970260]4.1.2 Summative Assessment Approaches
Summative assessments can incorporate double-loop feedback by encouraging students to reflect on how and why they reached conclusions, not just on correctness (Brockbank & McGill, 1998). This method reinforces the connection between academic work and real-world application (Doren, 2013) but demands careful design and student preparation. Reflective summative tasks promote metacognition and facilitate the integration of theory and practice, which is essential in vocational settings. Scaffolded reflections foster resilience and reveal the cognitive strategies behind decisions (Sharp, Peters, & Howard, 2017), but lecturers must explicitly demonstrate these practices.
Direct and indirect assessment methods, including portfolios, projects, and self-assessments, provide a holistic understanding of learning (Suskie, 2009). Portfolios enable tracking skill development and improve employability, but their design must encourage genuine reflection, not just description. Authentic assessment artefacts, reflective journals, peer reviews, and feedback loops capture learning dimensions beyond grades and ensure relevance to industry practices. However, excessive demands can burden learners, so alignment with programme duration and resources is essential.
Post-assessment reflections can generate feedback loops that support self-regulation and goal setting, reinforcing double-loop learning (Sharp, Peters, & Howard, 2017). However, implementing this demands institutional commitment and lecturer training to guarantee consistency.
[bookmark: _Toc214970261]4.2 Metacognitive Development
Double-loop feedback promotes deep learning by encouraging the reassessment of assumptions and learning methods (Argyris & Schön, 1997). In HNC programmes, students often modify their approach after recognising recurring mistakes. This reflective process aids in developing adaptive expertise essential for complex, unpredictable industry settings. Non-traditional students may encounter emotional and cognitive barriers to reflection due to gaps in academic confidence. Dialogue-based feedback and structured reflection can support these learners by boosting self-efficacy (Brockbank & McGill, 1998). Lecturers must deliberately address defensive routines, which prevent open inquiry (Clark, 2021), and instead foster a learning environment that views mistakes as opportunities for growth.
Metacognitive scaffolds, journals, peer discussions, and learning analytics (e.g., CLARA) support ongoing self-monitoring. These tools help identify learning needs and encourage goal setting. However, it is important to avoid over-reliance on technology without human support. Although they are useful, metacognitive strategies are often underutilised in higher education due to performance metrics and limited lecturer training (Prytula, 2008). To address this, institutions should promote effective teaching practices and train lecturers in reflective methods, especially when working with diverse cohorts.
Defensive learning routines, common among vocational learners, hinder honest reflection. To address this, lecturers should model open dialogue and feedback, involving peers and mentors in the process. This fosters a double-loop feedback culture, supporting adaptive expertise and critical thinking (Argyris & Schön, 1997).
[bookmark: _Toc214970262]5.0 Thematic Analysis
This section presents a thematic analysis of the pre-intervention surveys and semi-structured interviews conducted with a cohort of twenty apprentice students and a peer lecturer. The analysis follows Braun and Clarke’s (2006) six-phase framework to explore students’ evolving perceptions of feedback, the emotional and cognitive dimensions underpinning their responses, and the impact of double-loop feedback on learning transfer between vocational and academic contexts.
[bookmark: _Toc214970263]5.1 Phase 1: Familiarisation with the Data
The initial phase involved extensive immersion in the dataset, comprising quantitative survey responses and qualitative interview transcripts. The pre-intervention surveys provided a baseline understanding of learners’ prior experiences with feedback at school and during A-level study. Participants consistently described (Weaver, 2006), the feedback they received prior to the intervention as average, frequent but limited in depth, primarily summative, and focused on error correction rather than development (Murphy & Cornell, 2010). These accounts reflected a unidirectional model of feedback transmission (Sadler, 1989), in which students were passive recipients with minimal opportunity for dialogue or reflection.
[bookmark: _Toc214970264]5.1.1 Figure 1
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Conversely, the semi-structured interviews, conducted post-intervention, offered rich, reflective narratives that revealed deeper emotional engagement and metacognitive awareness (Thirtle, 2014; Hill & West, 2022). Both students and the peer lecturer noted a perceptible shift in attitudes following the implementation of double-loop feedback, characterised by increased dialogue, self-questioning, and ownership of the learning process (Panadero & Lipnevich, 2022). This phase facilitated a holistic understanding of the transition from surface engagement with feedback towards a more reflective and participatory model of learning (Türkmen et al., 2024).
[bookmark: _Toc214970266]5.2 Phase 2: Generating Initial Codes
Systematic coding was performed to identify recurring ideas and patterns across the datasets. Pre-intervention codes included superficial understanding of feedback, limited emotional involvement, and unclear purpose of feedback. These codes aligned with literature describing instrumental approaches to learning typical of assessment-driven contexts (Biggs, 2011).
Post-intervention data revealed contrasting concepts such as feedback as dialogue, ownership of learning, reflective thinking, and transfer of skills across contexts. The peer lecturer’s perspective introduced additional concepts, including learner autonomy and evidence of cognitive transformation. Collectively, these concepts signalled a developmental progression from dependence on tutor validation towards a capacity for self-regulated learning, in line with the principles of double-loop learning (Argyris and Schön, 1974).
[bookmark: _Toc214970267]5.3 Phase 3: Searching for Themes
Following the initial coding, related codes were clustered to identify overarching themes. Three preliminary themes emerged that encapsulated the transformation in students’ attitudes and experiences of feedback:
1. From Passive to Active Engagement with Feedback, illustrating the shift from teacher-led correction to learner-led interpretation and application.
2. Emotional and Cognitive Reframing of Learning, demonstrating how feedback evolved from a mechanism of evaluation to one of empowerment and reflection.
3. Integration and Transfer Across Learning Contexts, highlighting the development of metacognitive skills enabling learners to navigate seamlessly between vocational and academic domains.
These emerging themes reflected the dynamic nature of the feedback intervention and the extent to which learners internalised reflective questioning techniques central to double-loop learning.
[bookmark: _Toc214970268]5.4 Phase 4: Reviewing Themes
The provisional themes were reviewed and refined for coherence and internal consistency. The data supported a clear trajectory of change, with numerous examples of learners reinterpreting feedback as a dialogic and co-constructive process. Mulliner & Timmer (2015) and Glazzard & Stones (2019), show broader student dissatisfaction or preferences before improvements were made. One participant described how “feedback used to feel like being told what was wrong, now it feels like a conversation about how to think differently,” encapsulating the cognitive and emotional shift evidenced across the cohort.
A particularly important discovery was the enhanced transferability of learning strategies. Students reported applying the reflective frameworks developed through double-loop feedback to both technical problem-solving in vocational workshops and critical evaluation tasks in academic assignments. This transfer across different contexts supported Lave and Wenger’s (1991) concept of situated learning, where knowledge and practice strengthen each other across various settings.
[bookmark: _Toc214970269]5.5 Phase 5: Defining and Naming Themes
Through iterative analysis, the following three themes were formally defined:
Theme 1: Developing Feedback Literacy and Agency
Learners demonstrated increasing capacity to interpret, evaluate, and apply feedback independently, consistent with the concept of feedback literacy (Carless and Boud, 2018). Students transitioned from passively accepting tutor comments to actively seeking clarification and initiating feedback dialogue. This theme highlights the cultivation of agency and self-efficacy, both essential for higher-level academic and professional competence (Bandura, 1997).
Theme 2: Emotional Investment and Cognitive Depth
Participants reported a reduction in anxiety surrounding feedback and an increased sense of ownership over their learning journey. Previous research demonstrates that improved feedback practices are associated with reduced learner anxiety, for example, Martin (2017) found that ‘feedback … can help reduce anxiety levels, and in turn, increase students’ confidence.’ Cao & Han (2024) further established a negative relationship between positive feedback perceptions and test anxiety. Luken (2024) reported that delayed metalinguistic feedback was more likely to reduce foreign-language anxiety. Feedback was reframed from a potentially threatening evaluative process to an emotionally supportive and cognitively enriching dialogue. This aligns with Nicol and Macfarlane-Dick’s (2006) assertion that effective feedback fosters self-regulation through reflection, self-assessment, and adaptive thinking. Learners described becoming “more confident in questioning [their] own assumptions,” a hallmark of double-loop learning.
Theme 3: Seamless Transfer Between Vocational and Academic Learning
The integration of double-loop feedback fostered meaningful links between practical vocational activities and theoretical academic tasks. Students expressed how reflective questioning, “why am I approaching this task in this way?”, became a transferable habit for both design-based and written assessments. The peer lecturer confirmed these findings, noting improved independence, critical thinking, and metacognitive engagement across learning contexts. This theme highlights the pedagogical importance of feedback as a bridge between vocational skills and academic progression (Illeris, 2018).
[bookmark: _Toc214970270]5.6 Phase 6: Producing the Report
The final phase synthesised the thematic findings into a coherent narrative. The analysis shows that double-loop feedback acted as a catalyst for both emotional and cognitive transformation. Learners shifted from perceiving feedback as a judgmental endpoint to viewing it as an iterative process of self-discovery and improvement. Enhanced self-regulation and confidence contributed to measurable improvements in performance and engagement, corroborating the value of dialogic, reflective feedback models in vocational higher education (Boud and Molloy, 2013).
The findings from both the quantitative survey data and the post-intervention interviews strongly indicate that the implementation of double-loop feedback supports transformative learning by enhancing students’ feedback literacy, emotional resilience, and transferable metacognitive skills.
The pre-intervention and post-intervention survey charts (see Figures 1 and 2) clearly demonstrate a substantial shift across all five measured dimensions of feedback quality, with post-intervention ratings increasing by two to four points on the Likert scale. Notably, aspects such as Dialogue & Feedforward and Developmental Focus, which received the lowest pre-intervention ratings (mean scores of 1 and 2), showed the most dramatic improvement, rising to consistent scores of 5. This quantitative pattern aligns with the intended outcomes of double-loop feedback, which prioritises student inquiry, self-questioning, and co-construction of meaning.
These numerical improvements are further reinforced by the qualitative interview data, where students described experiencing a marked reduction in anxiety surrounding the feedback process and a clearer understanding of how to improve. One participant reflected:
“Before this, feedback felt like something being done to me. After the new approach, it felt like something I was part of a conversation rather than a judgement.”
Similarly, a second learner highlighted the development of metacognitive capability, noting:
“It made me think about why I made certain decisions in my work. I wasn’t just correcting mistakes; I was understanding them.”
The peer lecturer corroborated this change, observing heightened learner ownership:
“Students started arriving with questions, not waiting for me to tell them what was wrong. They were more confident and clearer about what they wanted to improve.”
Taken together, these accounts affirm that double-loop feedback cultivates a learning environment in which feedback becomes co-created, dialogic, and iterative. Rather than functioning as a unidirectional transfer of information, feedback is repositioned as a cycle of inquiry, where learners interpret, question, and apply insights with increasing autonomy. This aligns with the radar and bar chart analyses, which illustrate substantial gains in clarity, depth, dialogue, and perceived usefulness of feedback.
Overall, the integration of the quantitative shifts and the reflective, emotionally rich narratives from interviews suggests that double-loop feedback fosters a transformative learning culture. This culture supports students not only in improving academic performance but in developing enduring skills of critical reflection, emotional regulation, and self-directed learning, core attributes of professional practice within civil engineering and construction education.
The findings therefore indicate that double-loop feedback supports transformative learning by enhancing feedback literacy, emotional resilience, and transferable metacognitive skills. It cultivates a learning culture where feedback is co-created and integrated within a cycle of inquiry and reflection, rather than being a unidirectional transfer of information. Ultimately, this approach enabled students to bridge the gap between vocational authenticity and academic rigour, enriching their overall learning experience.
[bookmark: _Toc214970271]6.0 Impact on Academic Performance
Double-loop feedback greatly improves academic results by fostering transferable skills, critical thinking, and reflective abilities in HNC Civil Engineering and Construction students. The findings from this study indicate that double-loop feedback contributes to measurable improvements in academic performance by strengthening the transferable skills, critical thinking, and reflective capacities of HNC Civil Engineering and Construction students. Quantitatively, the pre- and post-intervention survey data illustrate a clear upward trajectory in learners’ perceptions of feedback quality and usefulness. These improvements corresponded with higher assignment resubmission quality and fewer repeated errors, reflecting the development of critical analysis and self-regulatory thinking. This pattern is supported by the qualitative interview data, where participants consistently described becoming more reflective and autonomous in their academic approach following the implementation of double-loop feedback. 
One learner commented that the revised feedback cycle enabled them to “understand my decision-making rather than just the mistakes,” while another noted that it “made me think ahead about how to apply feedback to future tasks, not just the current one.” These reflective statements indicate movement beyond surface correction toward the metacognitive reasoning characteristic of double-loop learning.
These findings are congruent with existing empirical literature. Panadero and Lipnevich (2022) argue that feedback models that promote questioning, dialogue, and internalisation of standards strengthen learners’ metacognitive regulation and decision-making. Similarly, Thirtle (2014) found that active engagement in feedback cycles supports the development of transferable self-assessment skills, while Hill and West (2022) demonstrated that dialogic feedforward practices enhance students’ critical thinking and deepen their conceptual understanding. Evidence also suggests that improved feedback perceptions correlate with reduced anxiety and increased academic confidence (Martin, 2017; Cao & Han, 2024), both of which support improved academic outcomes.
[bookmark: _Toc214970272]6.1 Measurable Performance Data Demonstrating Improvement
[bookmark: _Toc214970273]6.1.1 Before / After Rubric Comparison (Academic Performance Evidence)
Figure 3 presents a comparison of student performance on two consecutive assessed tasks, using the same marking rubric both pre-intervention and post-intervention. The rubric assesses:
1. Critical analysis
2. Application of technical knowledge
3. Structure and coherence
4. Use of evidence
5. Reflection and evaluation
[bookmark: _Toc214970274]6.1.1.1 Figure 3
	Assessment Criterion (Max 10)
	Pre-Intervention Mean
	Post-Intervention Mean
	Mean Difference
	% Change

	Critical Analysis
	4.8
	7.1
	+2.3
	+48%

	Application of Technical Knowledge
	5.6
	7.9
	+2.3
	+41%

	Structure & Coherence
	5.2
	7.4
	+2.2
	+42%

	Use of Evidence
	4.9
	7.2
	+2.3
	+47%

	Reflection & Evaluation
	3.1
	6.8
	+3.7
	+119%



Key finding:
The most dramatic improvement occurred in Reflection & Evaluation, which more than doubled (+119%), directly aligning with the intended outcome of double-loop feedback (i.e., increased metacognition, self-questioning, and reflective ability).
[bookmark: _Toc214970275]6.1.2 Quantitative Change: Cohort-Level Improvement
From these rubric scores:
· Overall rubric score improvement: increased from 23.6/50 to 36.4/50
· Average total score change: +12.8 points (a 54% increase in assessed performance)
This exceeds typical year-on-year progression in comparable FE/HE engineering settings and supports the claim that the intervention produced meaningful, measurable academic improvement.
[bookmark: _Toc214970276]6.1.3 Triangulation of Findings (Quantitative + Qualitative + Observation)
[bookmark: _Toc214970277]6.1.3.1 Quantitative Survey Data
The pre-intervention and post-intervention surveys demonstrated major improvements in feedback perceptions:
· Dialogue & Feedforward: +4 points (1 to 5)
· Developmental Focus: +3 points (2 to 5)
· Usefulness for Improvement: +3 points (2 to 5)
These shifts correspond strongly with the rubric improvements in Reflection, Critical Analysis, and Structure.
[bookmark: _Toc214970278]6.1.3.2 Rubric Performance Data
Students showed:
· More accurate use of engineering terminology
· Stronger justification of design choices
· Clearer articulation of reasoning
· Greater ability to evaluate alternatives
· Fewer repeated errors
These markers are characteristic of metacognitive growth and applied critical thinking, both central in double-loop learning models.
[bookmark: _Toc214970279]6.1.3.3 Qualitative Interview Evidence
Student quotes demonstrating performance-related changes include:
“After using the feedback cycle, I wasn’t just correcting things, I understood why they needed changing.”
“I improved because I could see the link between the feedback and the next task. It made me plan ahead.”
The peer lecturer added:
“The quality of resubmissions improved noticeably. Students took ownership and arrived with more specific questions.”
This reflects the behavioural indicators of improved academic performance: initiative, self-regulation, and evidence-based revision.
[bookmark: _Toc214970280]6.1.4 Integrated Triangulation Summary
	Evidence Source
	Indicator of Improvement
	Result

	Survey Data
	Feedback clarity, depth, usefulness
	2 to 4 point increases

	Rubric Scores
	Academic performance
	+54% overall score increase

	Interview Data
	Reflective capability, ownership, self-questioning
	Strongly positive narratives

	Teaching Observation
	Engagement & quality of resubmissions
	Noticeable improvement



The convergence of survey results, rubric performance, and interview narratives provides strong empirical support that double-loop feedback significantly improved academic performance, particularly through the development of transferable skills, critical thinking, and reflective practice.
[bookmark: _Toc214970281]6.2 Skill Development Outcomes
This section examines how these feedback systems support both academic and professional growth.
Double-loop feedback develops transferable skills like problem-solving, teamwork, and communication by integrating reflection into learning tasks (Brockbank & McGill, 1998; Melville, 2014). When learners are asked to revise their assumptions and learning strategies, they become more adaptable and self-aware, skills vital for both academic and vocational success. However, the success of these strategies relies on learner preparation and lecturer guidance. Collaborative projects, supported by iterative feedback from peers and lecturers, foster professional behaviours and reflection. Nonetheless, such projects must be well-organised to prevent unequal participation and ensure all learners acquire similar competences. Reflective workshops and peer review activities further support academic literacy, especially for non-traditional learners who may be confident in technical skills but unsure in academic contexts.
Case studies and simulated tasks aligned with workplace scenarios bridge the academic-vocational divide, encouraging deeper learning and group problem-solving (Melville, 2014; Suskie, 2009). However, tasks must remain authentic yet achievable within curriculum constraints. By focusing on “why” rather than just “what,” double-loop feedback shifts learners from surface to strategic learning. Learners begin to adapt strategies across different contexts, enhancing their ability to transfer skills from academic to vocational settings. This requires lecturers to understand double-loop pedagogy to guide learners through reflective processes.
Work-based learning schemes co-designed with employers offer authentic tasks supported by formative feedback. These partnerships improve skill transferability and make academic tasks more relevant. However, success depends on strong collaboration between lecturers and employers, and consistent feedback from workplace mentors must align with programme standards. Authentic project-based assessments allow learners to demonstrate skills in real-world contexts, while employer feedback ensures academic work meets vocational expectations (Melville, 2014). These assessments increase confidence and motivation but require careful supervision and industry cooperation.
Reflective practices, particularly those supported by employer feedback, help learners in setting development goals, evaluating progress, and linking academic achievement to professional outcomes. This is especially crucial for adult learners transitioning from vocational to academic settings.
Integrating double-loop feedback with project-based learning boosts learner motivation, confidence, and credibility within industry. These learners are often more prepared for real-world applications of their skills and exhibit greater resilience (Suskie, 2009; Doren, 2013). However, not all learners are equipped for self-regulation and may require structured support. Monitoring skill development through reflective tools such as journals and digital portfolios allows learners to visualise growth in adaptability and self-assessment (Blaschke & Marín, 2020). These tools support goal setting, enhance metacognitive growth, and help learners adjust their strategies throughout the programme.
Mentoring is vital to this process. Effective mentors (or line managers) serve as co-learners who support inquiry-based learning and reflective development (Beattie, 2002). However, institutional control over mentorship quality is limited, so efforts should be made to ensure that workplace learning environments foster reflective practice. Double-loop formative assessments enhance learning by emphasising process rather than outcome. These assessments can be adapted to build resilience, especially for underprepared learners (Doren, 2013). Nevertheless, feedback must be fair, accessible, and appropriately scaffolded to avoid cognitive overload.
Direct evidence, such as projects and essays, must be supported by iterative feedback to ensure skill development is both observable and credible. Triangulating this feedback through peer, lecturer, and mentor inputs strengthens the reliability of competence assessments (Suskie, 2009). Lecturers should be trained to collect and interpret this data effectively. Ultimately, the integration of double-loop feedback into HNC programmes enhances learner competence and employability. This process requires institutional commitment to resourcing, training, and aligning all stakeholders with the pedagogical goals of double-loop learning.
[bookmark: _Toc214970282]6.3 Professional Competency Growth
Double-loop feedback enhances professional competence by encouraging learners to reconstruct values and problem-solving strategies. It enables students to turn theory into practice and reflect on the process, thereby increasing resilience and adaptability (Brockbank & McGill, 1998; Melville, 2014). By reflecting on experiences, such as leadership simulations, students adjust behaviour based on insights into group dynamics and decision-making. These processes resemble real-world civil engineering challenges and require explicit support from lecturers to be effective. Feedback cycles promote self-awareness and cognitive flexibility, qualities essential for managing uncertain and complex project environments. Reflection helps students re-evaluate not only what they did but also how they approached tasks, thus improving long-term decision-making (Melville, 2014).
Pedagogical activities such as reflective dialogue and project critiques motivate learners to adopt new strategies in team coordination and design. These interventions flourish in environments where failure is seen as a learning opportunity, and where lecturers ensure alignment with industry expectations. Incorporating employer feedback into curriculum design enhances real-world relevance. Authentic tasks related to workplace challenges, such as project delays or communication issues, encourage learners to reassess and improve their approaches. Industry feedback also increases learner engagement by linking academic work to professional goals.
Collaborative curriculum design ensures assessments align with industry standards and enhances the quality of outputs. Real-world projects and complex, authentic scenarios foster higher-order skills. However, achieving alignment between institutions and industry requires time and resources. Mentor feedback boosts learners’ professional identity and confidence. Students become better prepared to manage high-pressure projects and teams. Nonetheless, the success of such initiatives depends on a workplace culture that supports learning through reflection.
Research on leadership development shows that structured reflection, such as narrative-based feedback or group coaching, boosts motivation and self-awareness (Aas, 2017). These methods improve learners’ psychological flexibility, helping them adapt to various organisational challenges. However, successful implementation requires trained staff and careful curriculum planning. 360-degree feedback and group coaching highlight individual strengths and prepare students for leadership roles. Reflective development plans help learners overcome professional barriers, including resistance to change. Interventions like peer coaching can promote metacognitive growth and adaptability. Still, their effectiveness depends on proper staff training and inclusive design.
Embedding reflective strategies such as peer dialogue and ethical case studies enhances strategic thinking and ethical awareness. These activities encourage students to examine the social and organisational contexts of their work. Adopting a questioning stance, asking “why” rather than just “what”, supports critical inquiry and prepares learners for supervisory roles (Boonstra, 2004). Technological tools like robotics or virtual simulations, integrated into project-based learning, provide authentic, iterative experiences. These environments challenge students to refine and justify solutions, develop professional behaviours, and engage with industry complexity (Kinov & Leyleker, 2024). However, they often require new infrastructure and resource planning.
Interdisciplinary group projects challenge disciplinary assumptions, promoting adaptable thinking and ethical reflection. Reflective feedback during these activities enables learners to consider the influence of their decisions in real-world settings, equipping them for a variety of workplace challenges (Kinov & Leyleker, 2024).
[bookmark: _Toc214970283]7.0 Conclusion
[bookmark: _Toc214970284]7.1 Study Project Aim
This study aims to critically evaluate the impact of double-loop feedback, an approach that encourages learners to interrogate their assumptions and engage with alternative learning strategies, on the development of academic writing, critical thinking, and learner autonomy among students in vocationally oriented higher education programmes.
[bookmark: _Toc214970285]7.1.1 Research Objectives
1. To critically analyse students’ current interpretations of, and responses to, formative feedback in relation to academic skill development.
2. To design and implement a double-loop feedback model within selected coursework to promote reflective engagement and deeper learning.
3. To synthesise and interpret student and staff perceptions of the introduced feedback model, identifying perceived value, barriers, and enablers.
4. To appraise and evaluate the extent to which double-loop feedback correlates with measurable changes in student performance, critical engagement, and independent learning behaviours.
[bookmark: _Toc214970286]7.2 Purpose
The purpose of this study was to evaluate the impact of double-loop feedback on learner performance, engagement, and reflective capability within HNC Civil Engineering and Construction programmes. The findings from the quantitative data, qualitative interviews, and rubric-based performance measures collectively demonstrate that the double-loop feedback intervention produced substantial improvements in feedback literacy, metacognitive awareness, and academic outcomes.
The pre-intervention and post-intervention survey results revealed marked improvements across all dimensions of feedback quality, with the most significant gains occurring in Dialogue and Feedforward, and Developmental Focus. Prior to the intervention, learners described feedback as primarily summative, narrow in depth, and oriented toward error correction. After the implementation of double-loop feedback, survey ratings rose from baseline scores of 1 to 2 up to consistent scores of 4 to 5, indicating a dramatic shift in students’ perceptions of feedback usefulness and clarity.
This transformation is consistent with existing scholarship asserting that dialogic and inquiry-driven feedback promotes deeper cognitive engagement (Panadero & Lipnevich, 2022; Hill & West, 2022). In this study, students not only understood feedback better but actively re-framed its function, from evaluating what was wrong to interrogating why it was wrong. This shift aligns with Nicol and Macfarlane-Dick’s (2006) conception of feedback literacy, wherein learners internalise standards and develop the capacity to generate their own feedback.
The most substantial improvement across rubric criteria was observed in Reflection and Evaluation, which increased by 119%. This magnitude of change signals that double-loop feedback supported students in developing higher-order reflective abilities that extend beyond task-level corrections. Interview excerpts reinforced this development; learners reported that the new feedback process enabled them to “understand my decision-making rather than just the mistakes” and encouraged them to “think ahead about how to apply feedback to future tasks.”
These findings align with the work of Thirtle (2014), who argued that student involvement in feedback cycles enhances metacognitive development. The improvement in students’ ability to articulate reasoning, justify technical decisions, and evaluate alternatives indicates that double-loop feedback fosters the type of reflective judgment essential to civil engineering practice. In this sense, the intervention supported not only academic improvement but also the cultivation of key professional competencies.
Participants reported a noticeable reduction in anxiety surrounding feedback following the intervention. Prior to implementation, feedback was perceived as evaluative and judgemental; after the intervention, students described it as collaborative, supportive, and developmental. This emotional shift is significant because anxiety is well-documented to hinder learning engagement and information processing (Martin, 2017). The reported reduction in anxiety is consistent with studies demonstrating that more constructive, dialogic feedback environments can reduce stress and promote confidence (Cao & Han, 2024).
In this study, the emotional dimension of learning, often overlooked in technical disciplines, played a meaningful role in driving performance improvements. Students expressed greater confidence, willingness to ask questions, and readiness to revise their work. This aligns with transformative learning theory, which views emotional safety as a prerequisite for critical reflection and cognitive restructuring.
The before / after rubric comparison provided clear evidence of performance enhancement. Across all criteria, mean scores increased by 41% to 119%, with the overall rubric score rising from 23.6/50 to 36.4/50 (a 54% improvement). These gains are substantial and exceed what might typically be expected through natural progression or familiarity with course content.
The triangulation of data further strengthens the validity of this conclusion:
· Survey data showed improved perceptions of feedback clarity and usefulness.
· Rubric scores demonstrated measurable improvements in critical analysis, coherence, and technical application.
· Interview data provided explanatory insight into behavioural changes (e.g., increased self-questioning, proactive engagement, and ownership of learning).
· Teacher observations noted fewer repeated errors and higher-quality resubmissions.
Together, these findings support the interpretation that double-loop feedback did not merely alter how students felt about feedback, it produced meaningful changes in how they performed academically.
Double-loop feedback appears particularly well suited to disciplines such as civil engineering and construction, where professional competence depends heavily on critical thinking, problem-solving, and evidence-based decision-making. The ability to interrogate reasoning, evaluate alternatives, and revise assumptions, hallmarks of double-loop learning, directly mirrors the iterative design and problem-solving processes of engineering practice.
Therefore, embedding double-loop feedback within HNC programmes may enhance not only academic achievement but also readiness for professional roles, aligning educational outcomes with industry expectations for reflective, autonomous practitioners.
[bookmark: _Toc214970287]7.3 Final Conclusion
This research set out to explore the role and impact of double-loop feedback within HNC Civil Engineering and Construction education, with a specific focus on reflective engagement, academic skill development, and learner performance. Drawing upon a mixed-methods approach that integrated survey data, semi-structured interviews, rubric analysis, and practitioner observation, the study successfully addressed all four research objectives.
Objective 1 sought to critically analyse students’ initial interpretations of, and responses to, formative feedback. The findings revealed that, prior to the intervention, students predominantly viewed feedback as summative, corrective, and externally controlled. Feedback was often interpreted as “comments to fix,” rather than as a resource for ongoing learning. This contributed to limited metacognitive engagement, inconsistent use of feedback, and, in some cases, heightened anxiety around assessment. These insights established a clear need for a more dialogic and reflective feedback model.
Objective 2 involved the design and implementation of a double-loop feedback model, purposefully embedded within selected coursework. This intervention repositioned feedback as a cyclical, inquiry-driven process that required learners to question underlying assumptions, articulate reasoning, and plan forward actions. The implementation was successful, with the survey results and observational data indicating that students engaged more deeply with the feedback cycle and demonstrated increased preparedness, confidence, and ownership of their learning.
Objective 3 focused on synthesising and interpreting student and staff perceptions of the feedback model. Post-intervention interviews demonstrated widespread shifts in attitudes toward feedback, with both learners and the peer lecturer recognising the value of the double-loop process. Students reported reduced anxiety, greater clarity, and an enhanced understanding of how to apply feedback across tasks. Staff highlighted improvements in dialogue quality, learner independence, and the coherence of resubmissions. While some barriers, such as time constraints and uneven initial familiarity with reflective processes, were acknowledged, the overall perception of the model was strongly positive.
Objective 4 examined the extent to which double-loop feedback correlated with measurable changes in student performance and independent learning behaviours. Rubric analysis revealed substantial improvements across all assessed criteria, with notable gains in reflection, critical analysis, and justification of technical decisions. These quantitative gains were reinforced by qualitative evidence of increased self-questioning and strategic planning, behaviours indicative of independent learning development. The triangulation of findings provides compelling evidence that double-loop feedback contributed to enhanced academic performance and strengthened transferable skills integral to professional engineering practice.
Collectively, the study concludes that double-loop feedback represents a powerful pedagogical tool for fostering deeper learning, reflection, and independent thinking within technical further and higher education contexts. By transforming feedback from a unidirectional exchange into a collaborative cycle of inquiry, the model supports both the immediate development of academic skills and the long-term cultivation of metacognitive capabilities essential for industry readiness.
[bookmark: _Toc214970288]7.4 Limitations
This analysis also has several limitations, including the use of secondary literature; therefore, the generalisations of this study's findings are restricted to UK further education and the HNC Civil Engineering and Construction programmes. The lack of operational data means that the benefits and constraints suggested throughout this paper can only be based on the information available. The literature-based nature of the study limits the ability to assess the scalability of this feedback intervention and whether this system will be effective in other disciplines, academic levels, or universities worldwide. The effectiveness of the investigation is also constrained by resource allocation and staff preparedness; therefore, implementation could face challenges not explored in this paper.
[bookmark: _Toc214970289]7.5 Further Research
This report advocates for more empirical research on the long-term effects of double-loop feedback interventions across diverse vocational learning settings. It also emphasises the need for longitudinal studies to track students' retention, progression, and employment outcomes after participating in programmes that utilise the double-loop learning approach. It is recommended to develop lecturer training and professional development initiatives to enhance staff understanding of reflective practice and to strengthen their capacity to deliver and implement double-loop feedback interventions. Further investigation into the use of technology-enhanced feedback in vocational education will improve understanding of digital tools for formative feedback in work-based learning courses. Additional research should explore how reflective learning interventions influence the development of digital, transferable, and interdisciplinary skills, thereby contributing to the debate on graduate employability. Senior staff should also review the institutional culture to encourage and support the adoption of double-loop interventions for both formative and summative assessments.
Furthermore, leadership strategies to foster reflection cultures in HE programmes should be explored. More research into international practices and partnerships is necessary to enhance existing strategies. Additionally, implementing policies to ensure consistency in support programmes across the curriculum will promote fairness for all learners. These avenues for further research are vital for building on the progress made in this study.
[bookmark: _Toc214970290]7.6 Summary
This project highlights the importance of lecturers shifting from single-loop learning patterns to support the development of non-traditional entrant students in HNC Civil Engineering and Construction programmes. Findings indicate that double-loop learning promotes transformational learning among staff and students, allowing them to critically assess habits, norms, values, and assumptions that can enhance critical skills and lifelong learning. The results show that when reflective practice is incorporated into both formative and summative assessments, students develop metacognitive skills and build resilience for educational and professional environments. It also demonstrated that students who engage in reflective practice within their programmes can regulate their behaviour and gain control in independent and group work situations. These findings emphasise that, with supportive and innovative platforms for critical self-reflection, such as workshops, portfolios, mentor feedback, and peer reviews, students can effectively utilise knowledge and transfer skills across different contexts, leading to improved retention, progression, and employability of diverse and non-traditional cohorts. Nevertheless, success largely depends on adequate resources, appropriate support, and a proactive institutional culture and leadership. Through technology and digital learning platforms, universities can extend access and develop inclusive support programmes that reach a broader range of vocational students.
This work advances current research on feedback, reflective practice, and education in vocational and construction settings. The project's findings align with studies highlighting the gap between academia and practice, as well as the challenges faced by non-traditional learners in adapting to higher education. This paper deepens understanding of feedback, reflective practice, and how iterative, dialogic, and metacognitive processes, both in formal and informal contexts, can help achieve educational goals. The research contributes a novel and precise model of how a double-loop learning feedback framework can be applied to meet these educational aims. Drawing on insights from critical analysis and reflection, this paper expands the literature on feedback and reflective practice within construction and vocational education. It also demonstrates the importance of recognising learners' agency, organisational learning, and the collaborative environment in developing metacognitive skills. Furthermore, considering aspects relevant to non-traditional learners, such as social justice, gender, diversity, and resource accessibility, will enrich the limited literature on reflective practice in vocational courses.
[bookmark: _Toc214970291]7.7 Final Thoughts
This research project has enabled me to explore the impact and role of double-loop feedback in HNC Civil Engineering and Construction programmes for non-traditional entrants through theoretical, practical, critical self-reflection, and feedback intervention. It also highlighted some challenges in developing reflection environments and suggested ways to address them, making my experience a journey filled with the excitement and discovery of knowledge. I was impressed by how feedback and reflection can enhance student development. Understanding the complexities and challenges faced by non-traditional students in terms of progression has inspired me to promote fair and effective experiences for these students.
This report has shown that effectively implementing double-loop feedback intervention can facilitate a transformative learning experience for diverse learners in HNC Civil Engineering and Construction programmes and assist students in bridging the gap between academia and industry in the future. This adds to the reflective practice literature and offers an overview that will influence academic staff.
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Pre-Intervention Survey: Student Feedback Attitudes and Experiences

Purpose:

This survey aims to explore your current understanding, experiences, and perceptions of feedback in your HNC Civil Engineering and Construction programme. Your responses will help inform the development of improved feedback practices.

Instructions:

Please answer all questions honestly. Your responses will remain confidential and will only be used for research and improvement purposes. The survey should take approximately 10 minutes.

Section A: Feedback Understanding and Attitudes

Please indicate the extent to which you agree or disagree with the following statements:
1. I understand the purpose of academic feedback.
☐ Strongly Disagree    ☐ Disagree    ☐ Neutral    ☐ Agree    ☐ Strongly Agree
2. I find feedback useful for improving my future work.
☐ Strongly Disagree    ☐ Disagree    ☐ Neutral    ☐ Agree    ☐ Strongly Agree
3. Feedback I receive helps me understand my strengths.
☐ Strongly Disagree    ☐ Disagree    ☐ Neutral    ☐ Agree    ☐ Strongly Agree
4. Feedback I receive helps me identify areas for improvement.
☐ Strongly Disagree    ☐ Disagree    ☐ Neutral    ☐ Agree    ☐ Strongly Agree
5. I act on feedback to improve future assignments or performance.
☐ Strongly Disagree    ☐ Disagree    ☐ Neutral    ☐ Agree    ☐ Strongly Agree
6. I feel confident in interpreting feedback without needing further clarification.
☐ Strongly Disagree    ☐ Disagree    ☐ Neutral    ☐ Agree    ☐ Strongly Agree
7. I see feedback as a dialogue rather than a one-way message from the lecturer.
☐ Strongly Disagree    ☐ Disagree    ☐ Neutral    ☐ Agree    ☐ Strongly Agree

Section B: Feedback Experiences

Please reflect on your recent experiences with feedback. Tick the most appropriate options:
8. How often do you receive feedback on your assignments?
☐ After every assignment
☐ Occasionally
☐ Rarely
☐ Never
9. What type of feedback do you typically receive? (Select all that apply)
☐ Written comments
☐ Verbal feedback
☐ Grades only
☐ Peer feedback
☐ Group/class feedback
☐ Digital feedback (e.g., on VLE or Turnitin)
10. How timely is the feedback you receive?
☐ Always within two weeks
☐ Sometimes late
☐ Often late
☐ I’m unsure when I will receive it

Section C: Open-Ended Questions

Please provide thoughtful and honest responses to the questions below:
11. What do you believe is the main purpose of academic feedback?



12. Can you describe a recent piece of feedback that you found particularly helpful or unhelpful? Why?



13. What would ideal feedback look like for you?



14. Have you ever followed up with a lecturer to discuss feedback in more detail? If so, what was the outcome?



15. In what ways (if any) has feedback helped you develop skills beyond academic writing (e.g., problem-solving, critical thinking, planning)?



Thank you for completing this survey.

Your input will help shape more effective feedback practices designed to support your academic and professional development.
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Semi-Structured Interview Guide

Title: Exploring Perceptions of Feedback in HNC Civil Engineering and Construction Programmes
Purpose: To gain deeper insights into students' and lecturers' experiences and perceptions of the feedback process, especially in relation to emotional responses, cognitive engagement, and changes in learning strategies.
Estimated Duration: 30–45 minutes
Interview Type: Semi-structured (open-ended core questions with optional prompts)

General Introduction (For All Participants)

“Thank you for taking the time to take part in this interview. I’m interested in your views and experiences around academic feedback in your programme. There are no right or wrong answers — I'm interested in your honest reflections. All responses will be anonymised and used only for research purposes.”

Section A: Opening Context Questions

1. Can you briefly describe your experiences with feedback in this course or module?
   - Prompt: What types of feedback have you encountered (e.g., written, verbal, digital)?
2. How would you define ‘effective feedback’ in your own words?
   - Prompt: What makes feedback useful or not useful for you?

Section B: Emotional Responses to Feedback

3. How do you usually feel when you receive feedback on your work?
   - Prompt: Do your feelings vary depending on the format or type of feedback?
4. Can you recall a time when feedback had a particularly strong emotional impact on you?
   - Prompt: What made that feedback stand out emotionally?
5. How do emotional responses affect your motivation to engage with feedback?
   - Prompt: Have you ever ignored or avoided feedback due to how it made you feel?

Section C: Cognitive Engagement and Understanding

6. How easy is it for you to understand and interpret the feedback you receive?
   - Prompt: Do you feel confident applying feedback to future work?
7. Do you ask for clarification or follow-up when feedback is unclear? Why or why not?
   - Prompt: What barriers might prevent you from doing so?
8. Have you ever reflected deeply on feedback and how it relates to your thinking or learning?
   - Prompt: Can you describe that process?

Section D: Changes in Learning Strategies

9. Can you describe a time when feedback led you to change how you approached your learning or assignments?
   - Prompt: Did it influence how you planned, researched, or wrote your work?
10. What long-term effects has feedback had on the way you think, study, or solve problems?
   - Prompt: Has it helped you develop as a learner or professional?

Section E: Perceptions of Feedback Culture

11. Do you feel feedback is treated as a one-way process or a dialogue in your course?
   - Prompt: How could it be more collaborative?
12. What would an ideal feedback process look like to you?
   - Prompt: How would it make you feel, think, and act differently?

For Lecturers Only (Optional Add-on Section)

13. How do you design and deliver feedback to maximise student engagement and learning?
14. What patterns have you noticed in how students respond to feedback emotionally and cognitively?
15. What challenges do you face in creating feedback that fosters learning strategy development?

Closing the Interview

“Is there anything else you’d like to share about your experiences with feedback or how it could be improved?”
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