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Abstract 
This proposal outlines an investigation into the perceived skills gap between undergraduate Computer-Aided Design (CAD) training and the contemporary demands of the South Wales engineering and design sector. By triangulating quantitative survey data from final-year students with qualitative insights from local employers, the research aims to evaluate the practical effectiveness of current academic curricula. The anticipated findings will offer evidence-based recommendations to better align educational outputs with Industry requirements, ultimately enhancing graduate employability and addressing regional recruitment challenges.
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[bookmark: _Toc232724829]Introduction 
The advent of Industry 4.0 has fundamentally transformed the engineering and manufacturing sectors, precipitating a critical demand for digitally fluent graduates. While Higher Education Institutions (HEIs) and further education colleges in South Wales continue to embed Computer-Aided Design (CAD) training within their curricula, employers frequently report a pervasive 'skills gap' between the software competencies of new graduates and the immediate requirements of the modern workplace. From a business management perspective, this misalignment is highly significant; extended onboarding periods and supplementary in-house training reduce firm productivity and inflate operational costs. Consequently, ensuring that educational outputs align with industrial demand is a pressing contemporary business issue.
[bookmark: _Toc232724830]Aim and Objectives 
This proposed research aims to evaluate the alignment between current CAD training programmes and employer demand in South Wales and critically assess its impact on student employability. 
To achieve this, the project will pursue the following objectives:
1. To critically review existing literature regarding the role of technical software training in enhancing graduate employability.
2. To investigate the current demand for specific CAD competencies among engineering and design employers in South Wales.
3. To evaluate students’ perceptions of how effectively their CAD training prepares them for the workplace.
4. To recommend evidence-based improvements to CAD curricula to better align student skills with employer expectations.
[bookmark: _Toc232724831]Research Questions
To systematically address the stated objectives, this study will be guided by the following primary research questions:
RQ1: What specific technical CAD competencies and applied problem-solving skills are engineering and design employers in South Wales actively seeking in recent graduates?
RQ2: How do final-year undergraduate students perceive the effectiveness and industry-relevance of their current university CAD training?
RQ3: To what extent is there a skills gap between student capabilities and employer expectations, and how can higher education curricula be adapted to bridge this divide?

By triangulating the expectations of both students and employers, this study will provide actionable insights to optimise training programmes, thereby enhancing graduate hiring rates and alleviating recruitment bottlenecks for local businesses.
[bookmark: _Toc232724832]Literature Review
The transition to Industry 4.0 is transforming the manufacturing sector by redefining job roles through automation and data exchange, rather than simply eliminating them (Javeed, 2023). Consequently, modern engineering and manufacturing roles increasingly demand advanced, interdisciplinary capabilities (Wagh et al., 2026). To maintain employability in this evolving market, graduates must possess a hybrid of technical expertise and generic skills, encompassing computational thinking, social intelligence, and a flexible design mindset (Nugraha, Djohar and Komaro, 2019 ; Rashidah, Humphrey and Anizahyati, 2019).
Despite these industry shifts, university CAD curricula face multiple interconnected challenges, including outdated course design, resource constraints, and limited pedagogical integration. Schmid (2020) highlights that “courses and curriculum have often not adapted sufficiently to the changes in technology, design process, or integration of graphics and design through computer applications.” This failure to keep pace with technological advancements is further exacerbated by widespread adoption barriers, such as “limited access to technology, expensive software licences, and inadequate professional development” (Ngcobo, 2025). Furthermore, broader institutional challenges, including regional disparities, prohibitive costs, and a lack of supportive policies, hinder curriculum development that aligns with industry needs (Koziar et al., 2025).
Pedagogically, the instruction of CAD often lacks the depth required for modern engineering. Vazquez (2025) notes that CAD “remains largely framed as a representational tool,” ignoring scholarly interest in more advanced, functional topics like parametric design. Furthermore, research has documented that students using CAD often experience “design fixation,” wherein their creative thinking is constrained by an over-reliance on detailed example designs and a lack of immediate, practical feedback within the software (Sreekanth and Viswanathan, 2020).
These educational limitations directly impact the workplace, with employers reporting significant deficiencies in graduate CAD literacy, standards compliance, and spatial visualisation. A comprehensive cross-national study revealed that a vast majority of industry professionals attribute severe production delays, scrap generation, and rework costs directly to graduates’ technical drawing deficiencies Sarıkaya et al. (2026). The authors note that only a fraction of employers deem graduates adequately proficient in dimensional tolerancing or standards compliance, identifying spatial visualisation and production-ready documentation as critically underdeveloped competencies (Sarıkaya et al., 2026). Similarly, research conducted in Tunisia found that employers frequently cite a lack of proficiency in integrated CAD/CAM technologies and modern project management tools among new hires (Mezghani and Turki, 2025).
Crucially, technical inadequacies are not the only deficiencies reported. Khoo, Zegwaard and Adam (2020) highlight that employers place immense value on soft skills such as teamwork, written and oral communication, and complex problem-solving, indicating persistent gaps in these areas among recent graduates. Surveys conducted in the USA support this, reinforcing that alongside software competency, interpersonal skills and critical thinking remain highly sought-after attributes in the modern engineering workforce (Baird and Parayitam, 2019).
[bookmark: _Toc232724833]Synthesis and Research Gap
While the literature establishes that Industry 4.0 requires a blend of advanced technical and soft skills, it also highlights systemic failures in CAD pedagogy and widespread employer dissatisfaction globally. However, existing research tends to either focus broadly on general engineering skills or relies heavily on quantitative data from international contexts (e.g., the USA, Tunisia, or cross-national European studies). A significant gap exists in contemporary, localised literature regarding the specific CAD skills deficit within the South Wales engineering and design sector. Furthermore, few studies simultaneously evaluate both student perceptions of their training and the real-world demands of local employers. Therefore, this proposed mixed-methods research addresses this gap by triangulating local industry expectations with student readiness, providing context-specific recommendations to enhance CAD curricula and graduate employability in South Wales.






















[bookmark: _Toc232724834]Methodology 
[bookmark: _Toc232724835]Research Philosophy
This study will adopt a pragmatist research philosophy. Ontologically, pragmatism views reality as complex and practical, acknowledging that multiple realities can exist depending on the context. Epistemologically, pragmatism argues that the most important determinant of knowledge is 'what works' to answer the research question, rather than strictly adhering to a single objective truth or subjective interpretation (Gamage, 2025). Given that the core aim of this study is highly practical, pragmatism is the most appropriate stance, as it allows for the integration of multiple perspectives to solve a practical business problem (Sim et al., 2024).
Aligned with this philosophy, the study will utilise an abductive research approach. As described by Dubois and Gadde (2002), abduction allows the researcher to engage in "systematic combining" by continuously moving back and forth between established theories, such as Human Capital Theory, and the practical, empirical data gathered from students and employers to build a deeper understanding of the skills gap.
[bookmark: _Toc232724836]Research Design and Data Collection
To capture both the breadth of student experiences and the depth of employer requirements, a mixed-methods research design will be employed. As Creswell and Plano Clark (2017) note, relying purely on quantitative data fails to uncover the context and ‘why’ behind specific trends, while a purely qualitative approach lacks the numerical breadth required to assess generalisable metrics like student confidence.
Primary data will be collected in two concurrent phases (Draft data collection instruments for both phases can be found in Appendix A and B):
1. Quantitative Phase (Students): An online questionnaire will be distributed to students for gathering standardised data from a larger cohort within the research restricted timeframe. The survey will use Likert-scale questions to measure students' self-perceived CAD proficiency and their confidence in entering the workplace.
2. Qualitative Phase (Employers): Semi-structured interviews will be conducted with industry professionals. This method is justified as it provides the flexibility to probe employers on complex, nuanced topics such as the specific technical and soft skills they find lacking in current graduates, which a rigid survey could not capture.
[bookmark: _Toc232724837]Sampling 
Due to the strict time and resource constraints typical of an undergraduate dissertation, adopting a randomised probability sample is not feasible. Therefore, non-probability sampling will be utilised. Specifically, purposive sampling will be applied to deliberately select participants who hold the exact knowledge and practical experience required to answer the research objectives (Etikan, Musa and Alkassim, 2016).
The target populations are 20 to 30 final-year undergraduate students in South Wales currently undertaking relevant programmes and 3 to 5 hiring managers or senior engineers. While this sample is small, it is justified by the concept of "information power" (Malterud, Siersma and Guassora, 2015), which posits that the more relevant and specific the knowledge held by the sample regarding the research aim, the fewer participants are needed to achieve adequate qualitative depth.
[bookmark: _Toc232724838]Data Analysis 
Quantitative survey data will be analysed using IBM SPSS Statistics. SPSS is specifically chosen for its robust capability to efficiently process non-parametric Likert-scale data and generate descriptive statistics, such as frequencies and central tendencies, illustrating overall student confidence levels. The qualitative interview transcripts will be analysed using thematic analysis (Braun & Clarke, 2022) supported by NVivo software. NVivo is justified as it provides a secure, highly organised digital workspace to systematically code textual data, ensuring a rigorous and transparent process for identifying recurring themes regarding employer demands and the perceived shortcomings of academic training.
[bookmark: _Toc232724839]Ethical Considerations
This study will strictly adhere to the ethical guidelines of the University of Wales Trinity Saint David (UWTSD). Prior to any primary data collection, a comprehensive ethics application will be submitted, and full ethical approval will be secured from the UWTSD Ethics Committee. Informed consent will be obtained from all participants via a participant information sheet and consent form, clearly stating their right to withdraw at any time.
Crucially, as the researcher has prior experience teaching CAD, there is a potential power dynamic. To mitigate this, it will be explicitly stated that participation is entirely voluntary and will have no bearing on academic grades. All data will be anonymised (for students) or pseudonymised (for employers) and stored securely in compliance with the UK GDPR 2021 and Data Protection Act 2018.
[bookmark: _Toc232724840]Limitations
A primary limitation of this research is the small sample size and the use of non-probability sampling, meaning the findings cannot be statistically generalised to a wider population. Furthermore, assessing student capability via self-reported surveys introduces potential self-assessment bias. However, triangulating this data with employer interviews will help mitigate this bias and ensure the findings remain robust and valuable within the South Wales context.











[bookmark: _Toc232724841]Project Planning
To ensure the successful completion of this research within the standard academic timelines, a structured project plan has been developed (see Figure 1). The project is phased over 14 weeks, incorporating overlapping stages to maximise efficiency.
The initial phase (Weeks 1–4) prioritises background research, literature review compilation, and the crucial submission of the ethics application alongside survey and interview preparation. Following ethical approval, data collection will run concurrently: the quantitative student survey will remain open during Weeks 6–8, overlapping with qualitative employer interviews in Weeks 8–9. This parallel scheduling allows sufficient time for rigorous data analysis (Weeks 10–11) using both statistical and thematic evaluation. The final phase (Weeks 11–13) is dedicated to dissertation writing and synthesis. Crucially, Week 14 acts as a designated buffer period to mitigate unforeseen delays, ensuring a polished and timely submission.
[image: ]
Figure 1 – Project Gantt Chart










[bookmark: _Toc232724842]Conclusion 
In summary, this research proposal outlines a robust, mixed-methods investigation into the CAD skills gap currently affecting the engineering and manufacturing sectors in South Wales. By contrasting the pedagogical experiences of final-year students with the commercial expectations of local employers, the study will move beyond existing generalised literature to provide highly contextualised, actionable insights. Ultimately, completing this research will equip educational institutions with the evidence required to modernise their CAD curricula, thereby enhancing graduate employability and directly addressing the recruitment challenges faced by modern, Industry 4.0-aligned businesses.
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[bookmark: _Toc232724844]Appendices 
Appendix A: Draft Student Survey (Quantitative Questionnaire)
Target: Final-year undergraduates with CAD experience. Estimated completion time: 5-7 minutes.
Section A: Demographic & Background
1. What is your current degree programme? (e.g., Mechanical Engineering, Product Design)
2. Which primary CAD software packages do you have experience using? (Select all that apply: AutoCAD, SolidWorks, Revit, Inventor, Other)
Section B: Confidence & Readiness (Measured on a 5-point Likert Scale: Strongly Disagree to Strongly Agree) 
3. I feel confident using industry-standard CAD software to complete complex, independent design tasks.
4. My university coursework focuses more on theoretical design principles than on practical, commercial software application.
5. The CAD training provided in my curriculum accurately reflects the current demands of the engineering/design industry.
6. I understand how CAD software integrates with wider manufacturing and production processes (e.g., CAM, CNC machining).
7. I feel adequately prepared to undertake a CAD-focused role immediately upon graduation without requiring extensive initial training from an employer.
Section C: Open-ended (Optional) 
8. What specific CAD skills or software training do you wish had been covered more extensively during your studies?

Appendix B: Draft Employer Interview (Qualitative)
Target: Hiring managers/senior engineers in South Wales. Estimated duration: 30 minutes.
Section A: Context & Baseline Expectations
1. Could you briefly describe your role and the typical design/engineering graduate roles your company hires for?
2. When hiring recent graduates, what specific technical CAD competencies do you expect them to possess on day one?
Section B: Identifying the Skills Gap 
3. In your experience, what are the most common technical shortcomings or skills gaps you observe in recent graduates entering your firm?
4. Beyond basic software operation, how well do graduates apply CAD tools to real-world problem solving and commercial manufacturing constraints?
Section C: Business Impact & Recommendations 
5. Approximately how long does it typically take your firm to train a new graduate up to a productive, commercial standard in CAD?
6. Based on industry trends (e.g., Industry 4.0), what specific recommendations would you give to universities in South Wales to improve their CAD training curricula?
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