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1. Introduction
The rapid evolution toward Industry 5.0 marks a transition from automation-driven systems to human-centric, intelligent, and sustainable ecosystems (Rejeb et al., 2025), where collaboration between humans and advanced technologies such as artificial intelligence (AI), data analytics, and digital platforms becomes central. Within this transformation, the global workforce faces increasing pressure to adapt to dynamic skill requirements, leading to a widening skills economy gap between traditional education systems and industry expectations (World Economic Forum, 2024).
Global evidence highlights the urgency of this transformation. The World Economic Forum (2023) estimates that 44% of workers’ core skills will change within five years, while OECD (2021) reports persistent skills mismatches across sectors (OECD, 2018). Despite these developments, a structural disconnect remains between academic preparation and industry expectations. Higher education continues to emphasize theoretical knowledge and content delivery, whereas industry demands performance-based competencies and real-world problem-solving capabilities (Ramírez-Cedillo et al., 2025). This gap reflects a systemic misalignment that requires coordinated intervention.
To address this challenge, this study proposes the industry 5.0 learning architect Transformation Framework (I5.0-LATF) grounded in the triple helix model (Leydesdorff & Etzkowitz, 1998). The triple helix model, originally conceptualized by Etzkowitz and Leydesdorff , emphasizes dynamic collaboration and interdependence among the three sectors, moving beyond linear models of innovation toward a knowledge-based, co-creation ecosystem (Supriadi et al., 2024). This collaborative approach is particularly relevant in addressing skills gaps and enabling scalable reskilling strategies. Therefore, this study aims to develop and conceptualize a structured transformation framework that enables educators to transition into industry 5.0 learning architects through a systematic reskilling process. Specifically, the study:
· Proposes a practice-based framework grounded in a real reskilling training programme 
· Integrates triple helix innovation theory with instructional design and learning theories 
· Demonstrates how educators can develop industry-aligned competencies and professional positioning

2. Literature and Conceptual Background
Reskilling have become central themes in global workforce transformation(Herawati et al., 2025). According to recent global reports, a significant proportion of the workforce will require reskilling within the next decade due to technological disruption, automation, and evolving job roles (World Economic Forum, 2024). Skills such as digital literacy, problem-solving, learning design, and adaptability are increasingly prioritized across sectors.
The concept of lifelong learning has been widely promoted as a critical strategy for sustaining employability and economic resilience. International organizations emphasize that learning should no longer be confined to formal education but must extend into continuous professional development, workplace learning, and informal learning ecosystems.
At the same time, the triple-helix model has emerged as a key framework for innovation and talent development. This model highlights the synergistic relationship between:
· Academia, which develops foundational knowledge and talent. 
· Industry, which provides real-world problems, tools, and performance standards; and 
· Government, which supports policy frameworks, funding, and national workforce strategies. 
Within this framework, effective reskilling initiatives must integrate real industry practices into educational design while aligning with national development agendas. The proposed programme aligns with this perspective by embedding industry tools (e.g., learning management systems, AI tools), real-world problem simulations, and market-oriented outputs into the training process (Festus et al., 2025; Herawati et al., 2025; Taj & Jhanjhi, 2022). The mapping of academic roles to industry roles such as transitioning from teaching to training facilitation, or from curriculum development to learning experience design demonstrates the practical shift required for workforce transformation(Herawati et al., 2025).

2.1 Theoretical Framework
The I5.0-LATF framework is underpinned by four complementary theoretical perspectives. The ADDIE model provides a structured instructional design framework, ensuring systematic progression from analysis, design, development, implementation, to evaluation (Spatioti et al., 2022).The learning architect programme aligns directly with ADDIE stages as illustrates in Table 1.
Table 1. Learning Architect Programme Alignment
	ADDIE Phase
	Programme Alignment

	Analysis
	Skills gap analysis, industry problem identification 

	Design
	Learning blueprint and system thinking 

	Development
	AI-powered content creation and module design 

	Implementation
	LMS deployment and ecosystem integration 

	Evaluation
	Portfolio validation, market testing, and performance outcomes 


Table 1 illustrates how the learning architect programme is systematically aligned with the ADDIE instructional design model, ensuring a structured progression from needs analysis to evaluation while supporting scalable and outcome-driven educator transformation.
Constructivist learning theory from Vygotsky 1978, emphasizes that knowledge is actively constructed through experience, interaction, and problem-solving rather than passively received (Nkosi & Ramaligela, 2025). This principle is strongly embedded within the proposed I5.0-LATF framework, particularly across the design intelligence and learning experience engineering layers. Within these layers, participants engage in problem-based learning, such as the application of the root cause funnel analysis (Nguyen & Hien, 2026), to diagnose real-world performance gaps, reflecting the analytical dimension of the framework. Learning is further operationalized through scenario-based design and real-world contexts, which align with the framework’s focus on developing interactive and capability-driven learning experiences. Moreover, the framework emphasizes the production of authentic outputs, including digital learning modules and professional portfolios, which correspond to the market deployment layer, where knowledge is translated into demonstrable capability. Through this integration, the framework ensures that learning is not passive but experiential, applied, and production-oriented, reinforcing constructivist principles while supporting the transformation of educators into I5.0-LATF. Top of Form
Bottom of Form
Human capital theory conceptualizes education and training as strategic investments that enhance productivity, employability, and economic value (Becker, 1993). This perspective is operationalized within the I5.0-LATF framework, particularly across the learning experience engineering, infrastructure integration, and market deployment layers. The framework facilitates the development of market-relevant competencies, including AI integration, Learning Management Systems (LMS), and Learning Experience Design (LXD), which are embedded within the learning engineering processes. Furthermore, the market deployment layer enables participants to translate these competencies into economic value creation through freelancing, consulting, and digital learning products, while also supporting career mobility through portfolio-based professional identity. In this way, upskilling is positioned not merely as academic enhancement but as a pathway toward economic transformation and workforce adaptability.
At the macro level, the triple helix model provides the ecosystem foundation for the framework by emphasizing that innovation emerges through the continuous interaction between universities (knowledge creation), industry (economic application), and government (policy and regulation). Within the I5.0-LATF, this interaction is reflected across the transformation layers: mindset transformation and design intelligence align with the university’s role in knowledge development, learning experience engineering and Infrastructure Integration correspond to industry-driven capability validation and application, while market deployment aligns with broader economic and policy ecosystems supported by government structures. Empirical evidence indicates that universities contribute approximately 30% to knowledge generation, industry drives around 40% of economic development, and government provides about 30% of enabling structures, reinforcing the interdependent nature of innovation systems (Mudde et al., 2024; Supriadi et al., 2024).
Together, these theoretical perspectives position the I5.0-LATF as a multi-level transformation framework that integrates pedagogy, practice, and ecosystem collaboration. Through a design-based research approach, the learning architect programme functions as an intervention model that operationalizes the framework in practice. The emphasis on collaborative knowledge transfer, industry engagement, and applied learning, which accounts for a significant proportion of innovation activities, further demonstrates how the framework bridges individual capability development with system-level transformation, ensuring alignment with the demands of the evolving skills economy.






2.2 Proposed Framework: Industry 5.0 Learning Architect Transformation Framework (I5.0-LATF)
The framework consists of five progressive transformation layers, derived from the programme structure as illustrates in Figure 1. 
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Figure 1. Industry 5.0 Learning Architect Transformation Framework (I5.0-LATF)

The proposed I5.0-LATF conceptualizes educator transformation as a structured, multi-layered progression from traditional academic roles to industry-oriented learning architects. At the foundational level, mindset transformation focuses on shifting professional identity, enabling educators to transition from content delivery to capability design through skills gap analysis, career pathway identification, and the establishment of AI-enabled professional environments. Building on this, analysis and learning blueprint emphasizes systems thinking and performance-based learning design, where educators engage in root cause analysis, develop structured learning blueprints, and align learning solutions with business and organizational outcomes. 
The third layer, learning experience engineering, advances the development of interactive, AI-enhanced learning solutions, incorporating scenario-based design, SCORM/xAPI-compliant modules, and capability-driven learning experiences. This is followed by infrastructure integration, which situates learning within enterprise ecosystems through LMS deployment, adherence to learning standards, and the use of data analytics for performance tracking. The final layer, market deployment, extends beyond instructional design into professional application, where educators translate their capabilities into tangible outcomes through portfolio development, personal branding, and strategic positioning for employment or freelance opportunities. Across all layers, the framework is underpinned by a continuous capability architect cycle, design, build, deploy, measure, and monetise that reflecting the programme’s core philosophy that learning is not merely about content delivery but about learning architect measurable in real-world capability.


3. Methodology 
This study adopts a design-based research (DBR) approach (Hoadley & Campos, 2022), grounded in the development and implementation of a 6-day Industry 5.0 Learning Architect Certification Programme aimed at transforming educators into industry-oriented learning architects. The target sample consists of academics and educators, including higher education lecturers, TVET instructors, and training professionals seeking to transition into industry-relevant roles. The programme is structured around a Demonstrate → Practice → Produce learning model, where approximately 15–25% of the sessions focus on conceptual input, 50–60% emphasize guided hands-on practice, and 20–30% are dedicated to the development of portfolio-based outputs. This design ensures that learning is experiential, applied, and outcome driven.
Data collection is conducted through multiple sources to capture both process and outcomes of transformation. These include programme design artifacts (e.g., instructional materials and learning frameworks), participant-generated outputs (such as interactive learning modules, digital portfolios, and LMS-based implementations), and observational analysis of participant engagement and progression throughout the programme. The DBR approach enables iterative refinement of the framework while providing insights into how educators develop competencies, shift professional identity, and align with Industry 5.0 learning ecosystem requirements.
4. Findings and Discussion
The findings of this study will reveal three significant transformations that underpin the transition of educators into Industry 5.0 Learning Architects. First, there is a clear shift from teaching to capability engineering, where educators move beyond traditional content delivery roles to become designers of performance-driven learning systems (Festus et al., 2025). The transition focus on measurable outcomes and real-world application. Learning also evolves from static curriculum structures to dynamic learning ecosystems, integrating advanced technologies such as AI tools, Learning Management Systems (LMS), and real-world simulations to create immersive, adaptive, and context-driven learning environments (Lorenzo et al., 2024; Sulong et al., 2024). The findings also will reveal professional credibility transitions from qualification-based recognition to demonstrated competency, where value is increasingly placed on portfolio evidence, applied skills, and measurable performance outcomes rather than formal degrees alone.
The integration of the triple helix model within the I5.0-LATF framework further demonstrates that effective reskilling requires ecosystem-level collaboration rather than isolated training interventions. Literature indicates that university–industry collaboration (~30%) plays a crucial role in driving innovation, while industry engagement (~35%) significantly enhances practical capability development and innovation outcomes. Additionally, government initiatives (~40%) are essential in enabling large-scale capacity building and ensuring sustainability through policy and institutional support. By embedding these dynamics, the framework addresses both micro-level capability development (individual educator transformation) and macro-level system alignment (education–industry–policy integration). The proposed framework emphasizes real-world problem-solving, alignment with industry needs, and scalable workforce transformation, thereby positioning educators as active contributors to the evolving skills economy rather than passive participants within it.

5. Conclusion
This study presents the I5.0-LATF as a comprehensive and theory-driven model for reskilling within a triple-helix ecosystem. The findings underscore the importance of collaborative innovation systems, where academia, industry, and government jointly contribute to workforce transformation and sustainable development. Thus, these findings carry significant implications for theory, practice, and policy. Theoretically, the study extends the application of the triple helix model into the domain of educator transformation while integrating instructional design (ADDIE), constructivist learning principles, and human capital theory into a unified framework. Practically, it offers a replicable and scalable model for higher education institutions and training providers to redesign professional development programmes that are aligned with Industry 5.0 demands. From a policy perspective, the framework supports the development of skills-first ecosystems and micro-credential pathways, enabling more responsive and future-oriented workforce strategies.
This study argues that bridging the skills economy gap requires a systemic reconfiguration of educator roles, learning design practices, and institutional collaboration mechanisms. The proposed framework demonstrates that educators can evolve into Industry 5.0 Learning Architects when supported by structured, experiential, and ecosystem-aligned transformation processes. Unlike traditional training approaches, this model integrates real-world problem-solving, aligns closely with industry needs, and supports scalable workforce transformation, thereby positioning education systems as active drivers of innovation, economic development, and human-centered progress in the industry 5.0 era.
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