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Abstract: 

The aim of this project is to address the increasing demand for dynamic reskilling 
assessment of job applicants in the rapid evolution of workforce market. Traditional 
matching systems rely heavily on keyword-based parsing or rigid rule-based 
approaches, which often lack contextual understanding and fail to assess nuanced 
capabilities. The significance is to innovate a new framework of a Generative AI-driven 
Knowledge Reasoner (GKR) to simulate human-like assessment of job-skill 
compatibility by leveraging structured knowledge and generative models. Its impact is 
to help educators aligning training programs with emerging job skill demanded by 
workforce expectations, students enabling adaptive course recommendation for their 
goals, prior knowledge and job market trends, and lifelong learners facilitating modular, 
micro-credential-based learning tailored to career transitions. 

 

Background and research gap: 

The rapid transformation of the global workforce—driven by automation, digitalisation, 
and shifting industry demands—has created an urgent need for dynamic and intelligent 
assessment of job-skill compatibility (Alonso et al., 2025; Wang et al., 2025). Existing 
systems for evaluating candidates’ suitability for roles are typically built upon static 
taxonomies or keyword-based matching algorithms or human judgement, which often 
overlook the complexity of transferable skills, contextual relevance, evolving 
occupational standards, and personal bias (Alonso et al., 2025). These traditional 
methods lack the ability to reason about nuanced capabilities such as problem-solving, 
adaptability, or cross-disciplinary expertise, resulting in poor alignment between job 
applicants, training pathways, and workforce needs (Alonso et al., 2025; Chen et al., 
2025; Qin et al., 2024). As economies increasingly rely on agile reskilling and 
upskilling strategies, especially in sectors undergoing digital transformation, there is a 
growing demand for advanced, scalable tools that can simulate expert-level 
assessments and provide interpretable recommendations for learners, educators, and 
employers (Chen et al., 2024; Sun et al., 2025). 

 



Research significance: 

To fill in the above research gap and meet the marketing needs, this project will propose 
and develop a Generative AI-driven Knowledge Reasoner (GKR), a novel framework 
that integrates structured knowledge (e.g., job-skill graphs) with generative language 
models to replicate human-like assessment reasoning. With the support of recently 
developed large language models AI technologies like ChatGPT, the GKR system will 
be capable of understanding contextual dependencies between roles and competencies, 
inferring latent skills from candidate profiles, and generating actionable, personalised 
recommendations. This enables a more flexible and transparent assessment process, 
adaptable to new roles and skill demands as they emerge. The integration of neuro-
symbolic reasoning with generative AI also offers significant research innovation, 
opening new pathways in explainable AI, human-centric evaluation, and knowledge-
based simulation. By advancing this capability, the project will contribute to the 
development of more equitable and efficient learning ecosystems, where education 
providers, students, and lifelong learners are better equipped to navigate the dynamic 
realities of the modern labour market. 

 

Research aims of this PhD project: 

1. To design and develop a hybrid knowledge representation framework that 
integrates structured job-skill taxonomies (e.g., ESCO, O*NET) with dynamic, 
context-aware embeddings derived from generative AI models, enabling 
accurate and flexible modelling of job-role-skill relationships.  

2. To build a Generative AI-driven Knowledge Reasoner (GKR) that simulates 
expert-level assessment of job-skill compatibility by combining symbolic 
reasoning with large language model capabilities, supporting contextual 
inference, latent skill recognition, and explainable decision-making. 

3. To evaluate the effectiveness of the GKR framework in real-world job matching 
and skill assessment scenarios, including its ability to support adaptive course 
recommendations for students, personalized upskilling paths for lifelong 
learners, and curriculum alignment for educators. 

 

Preferred applicants should have the required capabilities: 

1. Completed at least one of the relevant courses in Business analytics, data 
science, computer science or IT;  

2. The good programming skills like Python; 
3. The basic knowledge about deep learning models like GCN, GNN, Transformer;  
4. The evidenced ability of good writing and communication. 
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