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Abstract: The transition from Industry 4.0 to Industry 5.0 signifies a fundamental shift in workforce development, 

emphasizing human-centricity, sustainability, and the ethical integration of technology. This paper critically evaluates the 

relative advantages of on-the-job training (OJT) and classroom-based training (CBT) within the context of Industry 5.0, 

highlighting that neither approach alone can fully address the complex, interdisciplinary requirements of the modern 

workplace. Drawing on Human Capital Theory and current academic literature, the analysis underscores the strengths and 

limitations of each training modality. OJT promotes experiential, context-specific skills, particularly in high-technology 

environments where collaboration between humans and machines is essential. Conversely, CBT offers foundational 

cognitive and ethical competencies that are vital for strategic and sustainable innovation. The study advocates for integrated, 

blended learning approaches that combine practical and theoretical knowledge, utilizing digital tools such as augmented 

reality (AR), virtual reality (VR), and artificial intelligence (AI)-based platforms. It concludes that effective training in 

Industry 5.0 should be inclusive, personalized, and strategically aligned with organizational values to develop a resilient, 

innovative, and ethically responsible workforce. 
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Introduction 

s global industries transition from the efficiency-focused paradigm of Industry 4.0 to the 

more human-centered, sustainable, and resilient framework of Industry 5.0, there is an 

increasing need to revisit workforce development strategies (Leon, 2023). Unlike its 

predecessor, Industry 5.0 emphasizes the collaboration between human creativity and intelligent 

technologies, requiring a workforce that is not only technically skilled but also emotionally intelligent, 

adaptable, and aligned with core values (Islam, Sepanloo, Woo, Woo and Son, 2025). In this context, 

the methods used to train employees—whether through on-the-job training (OJT) or classroom-based 

learning—are critical factors in preparing workers for the evolving landscape of work. On-the-job 

training has traditionally been valued for its practical, experiential approach, allowing employees to 

learn directly within operational environments. This method fosters hands-on experience, contextual 

understanding, and the transfer of tacit knowledge, which are increasingly important in complex, 

technology-integrated industries (Srimarut and Mekhum, 2020). Conversely, classroom training 

provides a structured, theoretical foundation for skill development, supporting foundational 

knowledge and critical thinking—often essential for innovation and conceptual clarity (Beinicke and 
Kyndt, 2020). 

However, given the evolving requirements of Industry 5.0, a simple comparison between these two 

training modalities is insufficient. Today’s workforce needs hybrid skills that combine practical 

competencies gained through OJT with the cognitive and reflective abilities nurtured in formal 

learning environments (Ansari, 2025). Additionally, Industry 5.0 encourages personalized and 

inclusive learning pathways that cater to individual employee needs while aligning with ethical 

standards and societal values (Singh, Chauhan, Chauhan, Saxena and Kumari, 2024). 

This paper critically examines the relative effectiveness of on-the-job and classroom training within 

the context of Industry 5.0. It explores how a human-centric approach—integrating both formal and 

experiential learning—can better facilitate the development of a resilient, innovative, and ethically 

responsible workforce. 

 

A 
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Theoretical perspectives – Human Capital Theory 

Human Capital Theory (HCT) suggests that investments in individuals through education and 

training enhance their productivity and economic contribution to organizations and society. The 

theory considers employees as valuable assets whose knowledge, skills, and competencies can be 

cultivated to improve organizational performance and support national economic development. 

Within the framework of Industry 5.0, which emphasizes human-centricity, sustainability, and 

resilience, HCT provides valuable insights for comparing on-the-job (OJT) training and classroom-

based learning as strategic investments in human capabilities. 

On-the-Job Training through the Human Capital Perspective 

OJT is regarded as a practical and cost-effective method of investing in human capital. By engaging 

in learning activities directly within the work environment, employees acquire organization-specific 

knowledge and practical skills that enhance performance and adaptability. In the context of Industry 

5.0, where collaboration between humans and machines is central, OJT allows workers to 

continuously update their skills to work effectively with new technologies, such as collaborative 

robots (cobots) or artificial intelligence systems (Blanchard and Thacker, 2023). Additionally, the 

experiential learning inherent in OJT aligns with the learning-by-doing approach of HCT, fostering 

productivity improvements and enhanced performance (Soares, 2024). It also enables personalized 

learning experiences tailored to individual roles and responsibilities, supporting the human-centric 

goal of customization. “On-the-job training enhances the productive capacity of employees by 

providing contextual learning aligned with actual tasks, thereby increasing the organization’s human 

capital” (Al-Zoubi, Masa'deh and Twaissi, 2025). 

Classroom Training through the Human Capital Perspective 

Classroom-based learning traditionally emphasizes the development of general knowledge, 

theoretical understanding, and foundational skills. According to HCT, such education is a long-term 

investment that develops transferable skills, increasing an individual’s employability across various 

sectors (Wright and Constantin, 2021). 

In Industry 5.0, classroom learning plays a vital role in imparting interdisciplinary knowledge (e.g., 

ethics, digital literacy, systems thinking) and soft skills (e.g., emotional intelligence, creativity), 

which are crucial for navigating complex and rapidly changing work environments (Zhang and 

Leong, 2024). However, when not integrated with practical application, classroom training risks 

becoming too abstract or detached from workplace realities. To align with Industry 5.0’s human-

centric and holistic approach, classroom education should shift from passive delivery to engaging, 

learner-centered methodologies that encourage dialogue, critical thinking, and inclusivity. Formal 

education remains essential in developing cognitive skills, but its effectiveness is maximized when 

combined with workplace learning opportunities (Billett, 2020). 

Strategic Considerations: Combining HCT with Industry 5.0 Principles 

Strategically, Human Capital Theory within Industry 5.0 advocates for a blended approach, viewing 

both OJT and classroom training as complementary investments: 

- OJT supports the development of tacit knowledge, adaptability, and practical problem-

solving skills. 

- Classroom training fosters foundational knowledge, systems thinking, and values-based 

leadership. 

When integrated within a human-centric framework, these learning approaches help develop resilient, 

empowered workers who can co-create value alongside intelligent technologies (Barile, Bassano, 

Piciocchi, Saviano and Spohrer, 2024). Human Capital Theory remains highly relevant when 

analysing training strategies in the Industry 5.0 era. Nonetheless, its application should extend 

beyond purely economic considerations to include human-centric values, ethical development, and 

social sustainability. Organizations are encouraged to invest in both on-the-job and classroom 

training as dual pathways to cultivating a skilled, adaptable, and empowered workforce. 
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Literature Review  

The ongoing transition from Industry 4.0 to Industry 5.0 reflects a strategic shift from automation-

centric systems toward human-centered, sustainable, and resilient innovation ecosystems (Sariişik 

and Demir, 2025). This development emphasizes the importance of human capital as a vital asset in 

industrial transformation. A key implication of this shift is the increased focus on employee training, 

specifically examining the relative effectiveness and integration of on-the-job training (OJT) and 

classroom-based training (CBT) in fostering workforce competencies centered around human needs. 

Reconsidering Training in the Context of Industry 5.0   

While Industry 4.0 primarily centered on digital transformation and intelligent automation, Industry 

5.0 advocates for a collaborative relationship between humans and machines. Consequently, learning 

and development strategies must be aligned with personalized learning pathways, emotional 

intelligence, and ethical considerations (Tapalova and Zhiyenbayeva, 2022). In this environment, 

training serves not only as a means of skill development but also as a facilitator for humanizing 

technology integration, creating learning environments that are adaptive, empathetic, and sustainable. 

Both OJT and CBT are now being reevaluated to assess their capacity to provide flexible, relevant, 

and inclusive learning experiences in workplaces increasingly shaped by AI, robotics, and IoT 

technologies (Tapalova and Zhiyenbayeva, 2022). 

On-the-Job Training (OJT)   

OJT has become increasingly prominent as a method for practical, adaptable learning that supports 

specific skill acquisition. It enables employees to learn in real-time, gaining direct exposure to 

operational realities, particularly in environments with advanced technological integration. Research 

indicates that OJT is especially effective in developing technical competencies and procedural 

knowledge relevant to rapidly changing processes (Marcelo and Raul, 2023). 

Additionally, OJT offers a cost-effective approach to continuous learning in Industry 5.0 contexts. 

Organizations benefit from minimized downtime and immediate application of skills, especially 

when implementing AI-based systems or collaborative robots (cobots) (Ramachandran, 2024). 

Furthermore, OJT promotes learning through social interaction—peer collaboration, shadowing, 

coaching, and mentoring—which supports the human-centric focus on interpersonal and emotional 

skills (Mukherjee, 2023). 

Nonetheless, the effectiveness of OJT depends heavily on the skills of trainers, workplace culture, 

and the extent of structured learning support integrated into workflows. Concerns include variability 

in training quality, challenges in assessment, and limited opportunities for reflection. Therefore, OJT 

requires careful planning and scaffolding to ensure intentional and consistent learning outcomes 

(Mills and Harrison, 2020). 

Classroom-Based Training (CBT)   

CBT has traditionally provided a structured framework for developing conceptual knowledge and 

transferable skills. It is particularly useful for conveying theoretical concepts, regulatory 

requirements, soft skills, and strategic thinking (Marin-Zapata, Román-Calderón, Robledo-Ardila 

and Jaramillo-Serna, 2022). In the context of Industry 5.0, CBT increasingly addresses topics such 

as ethical AI use, digital safety, sustainability, and interdisciplinary problem-solving—all critical for 

human-centered organizational models (Johnstone, Ribbers, Jenkins, Atchley, Gustafsson, Nigg, 

Wahbeh and Oken, 2020). A primary advantage of CBT is its ability to create a psychologically safe 

environment conducive to knowledge sharing, reflection, and inquiry, free from immediate 

performance pressures (Darling-Hammond, Flook, Cook-Harvey, Barron and Osher, 2020). The 

advent of digital and hybrid classrooms further enhances opportunities for inclusive and personalized 

learning, especially accommodating geographically dispersed or neurodiverse learners (Mulenga and 

Shilongo, 2025). 

However, CBT has faced criticism for sometimes being overly theoretical and disconnected from 

practical application. Learners may find difficulty translating classroom knowledge into complex, 

dynamic work contexts without supplementary experiential learning (Korucu-Kış, 2021). This 
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highlights the need for integrating contextual relevance and ongoing support to maximize CBT’s 

impact. 

Emerging Trends: Blended and Hybrid Learning Models   

In response to the respective strengths and limitations of OJT and CBT, many organizations are 

adopting blended learning approaches—deliberately combining these modalities to create 

comprehensive, human-centered training solutions (Antwi-Boampong and Bokolo, 2022). Such 

models enable learners to build foundational knowledge in classrooms and subsequently apply, adapt, 

and refine skills in workplace settings, often supported by digital platforms, real-time feedback, and 

mentorship. The integration of advanced technologies such as augmented reality (AR), virtual reality 

(VR), and intelligent learning systems is transforming training paradigms. AR/VR simulations 

replicate real-world scenarios, merging the immersive aspects of OJT with the safety and control of 

CBT (Dewan, Godina, Chowdhury, Noor, Wan Nik and Man, 2023). These tools facilitate 

personalized learning pathways, deliver instant feedback, and enhance engagement—fostering a 

human-centric learning environment. 

Furthermore, the effectiveness of blended learning models in Industry 5.0 relies on their alignment 

with employee values, learning preferences, and well-being. Training initiatives should prioritize 

inclusivity, emotional safety, and accessibility while empowering employees to take ownership of 

their learning journeys (Nkansah-Dwamena, 2024). 

Workplace Learning Culture and Leadership Support 

An additional key aspect highlighted in the literature is the importance of organizational learning 

culture and leadership commitment. A culture that encourages experimentation, cross-functional 

collaboration, and psychological safety can significantly enhance the effectiveness of both on-the-

job and classroom training methods. Leaders play a crucial role in fostering learning environments, 

aligning training initiatives with strategic objectives, and ensuring that human-centered values are 

integrated into learning design and delivery (Dimitriadis, Martínez-Maldonado and Wiley, 2021). 

The literature provides compelling evidence that on-the-job and classroom training are 

complementary approaches essential for developing the future workforce in accordance with Industry 

5.0 principles. On-the-job training is particularly effective for developing contextual and tacit 

knowledge, while classroom-based learning supports theoretical and interdisciplinary understanding. 

As organizations advance their human-centric transformation efforts, the focus should shift from 

choosing between these modalities to creating integrated, learner-centered training ecosystems that 

are flexible, inclusive, and capable of adapting to the changing needs of the workforce. 

Methods 

This study utilized an integrative literature review to examine On-the-Job vs Classroom Training in 

the Context of Industry 5.0. The integrative review methodology, as described by Whittemore and 

Knafl (2005), allows for a comprehensive evaluation of existing evidence, increasing the rigor of the 

analysis across various primary studies employing different research approaches. Our search criteria 

focused on peer-reviewed research relevant to On-the-Job vs Classroom Training in the Context of 

Industry 5.0. Data collection involved multiple research databases, including Scopus, Emerald, Wiley 

Online Library, and ABI/Inform, to identify relevant studies. Additionally, we accessed several freely 

available online resources such as ScienceDirect, SABINET, Bing, and Google Scholar to 

supplement our findings. Both primary and secondary data sources—such as journal articles, reports, 

biographies, and supplementary materials—were included, using search terms related to the 

intersection of On-the-Job vs Classroom Training in the Context of Industry 5.0, as well as relevant 

best practice recommendations. 

Discussion 

Repositioning Training in Industry 5.0 

The emergence of Industry 5.0 marks a strategic shift from a technology-centric approach towards 

reconciling human involvement within production systems. This new paradigm emphasizes the 
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integration of human intelligence with machine capabilities, fostering a future of work that prioritizes 

inclusion, creativity, well-being, and sustainable innovation (Martini, Bellisario and Coletti, 2024). 

As this landscape evolves, traditional training methods are being reassessed to ensure they develop 

the adaptive, ethical, and cognitive skills necessary for a more human-centered economy. 

The Practical Advantage of On-the-Job Training 

On-the-job training (OJT) remains a highly effective approach for acquiring role-specific, 

experiential knowledge. By embedding learning into daily work activities, OJT enables employees 

to internalize procedures, adapt to emerging technologies, and troubleshoot in real-time—

competencies especially vital in environments characterized by rapid digitalization and automation 

(Mahmood, Ostrovskiy and Capar, 2023). In sectors such as manufacturing, logistics, and 

information technology, where workers collaborate with AI-driven systems, robotics, and 

collaborative robots (cobots), practical exposure is essential for mastering digital and technical skills 

(Kumar, Kumar and Ramesh, 2024). The immediacy and contextual nature of OJT align closely with 

Industry 5.0 principles, which value experiential learning and collaborative intelligence—the 

synergy between human insight and machine learning systems (Ajani, Gamede and Bansal, 2024). 

Consequently, OJT bridges the gap between theory and practice, fostering tacit knowledge and agile 

problem-solving capabilities—particularly in roles that are continuously shaped by technological 

advancements. 

The Foundation of Classroom-Based Training 

In contrast, classroom-based training (CBT) provides a structured environment conducive to 

imparting foundational knowledge, critical thinking, and soft skills. It facilitates in-depth 

engagement with theoretical concepts, ethical considerations, and systemic perspectives—elements 

crucial to Industry 5.0’s broader goals, including sustainability, digital ethics, and socio-technical 

integration (Passalacqua, Pellerin, Magnani, Doyon-Poulin, Del-Aguila, Boasen and Léger, 2025). 

CBT also promotes reflective learning, allowing participants to critically analyze underlying 

assumptions, systemic structures, and processes. This cognitive grounding enhances interdisciplinary 

problem-solving and ethical decision-making skills, which are vital in workplaces where human 

judgment interacts with autonomous systems (Kumar, Sharma and Singh, 2025). 

However, the more rigid and detached nature of traditional classroom instruction can sometimes 

hinder effective knowledge transfer, especially when training content lacks contextual relevance or 

when learners have limited opportunities for immediate application (Neelen and Kirschner, 2020). 

Consequently, CBT alone may be insufficient in fast-paced, high-tech environments requiring 

ongoing adaptation. 

Blended Learning: A Strategic Approach 

Considering the strengths and limitations of both methods, organizations are increasingly adopting 

blended learning models that combine experiential OJT with the structured, reflective aspects of CBT. 

This approach supports continuous, adaptive learning suited to Industry 5.0’s dynamic conditions. 

For example, a comprehensive upskilling program might start with a classroom session covering 

ethical AI frameworks, followed by practical exercises where employees interact with AI systems in 

real-world settings. Such integration ensures a holistic learning experience—reinforcing theoretical 

knowledge, developing hands-on skills, and fostering ethical and critical thinking (Chhatlani, 2023). 

Digital technologies—including virtual reality (VR), augmented reality (AR), learning management 

systems (LMS), and AI-powered adaptive platforms—enhance this blended approach. These tools 

facilitate immersive simulations, personalized learning pathways, and real-time feedback, making 

training more engaging, scalable, and effective (Cabrera, Leal and Martínez, 2025). 

Organizational Culture and Leadership as Catalysts 

Beyond instructional design, the organizational environment significantly influences the success of 

training initiatives. A culture that values psychological safety, inclusivity, knowledge sharing, and 

innovation amplifies the benefits of both OJT and CBT (Anyamesem-Poku and Parmar, 2024). 

Leadership commitment is critical to aligning training efforts with strategic goals such as 

sustainability, digital transformation, and employee well-being (Sharma and Kohli, 2024). Leaders 



ORGANIZATION DEVELOPMENT JOURNAL 

85 

should actively model lifelong learning and foster interdisciplinary collaboration, encouraging 

employees to explore new ideas, learn from failures, and develop professionally. This cultural 

orientation reflects Industry 5.0’s emphasis on human development as a strategic asset rather than 

solely a productivity driver (Cillo, Gregori, Daniele, Caputo and Bitbol-Saba, 2022). 

Training as a Catalyst for Human Empowerment 

Ultimately, the human-centric approach of Industry 5.0 necessitates a reevaluation of training 

objectives. Instead of narrowly focusing on operational efficiency, the emphasis should be on 

empowering individuals, fostering ethical awareness, and promoting inclusive development. 

Training programs should aim to improve not only technical skills but also social intelligence, 

resilience, emotional well-being, and the capacity to address complex ethical challenges (Cerit and 

Şimşek, 2021). Evaluation frameworks should extend beyond traditional metrics such as test scores 

or productivity improvements, incorporating assessments of long-term impacts on employee 

engagement, innovation, and equity. Personalized learning pathways, inclusive pedagogical methods, 

and participatory approaches will be vital to ensuring that all workers—regardless of background or 

ability—are well-equipped to succeed in the evolving workplace. 

Conclusion  

This study concludes that both on-the-job training and classroom-based training are essential, 

complementary strategies for preparing the workforce to succeed in the era of Industry 5.0. While 

on-the-job training enables the development of practical, role-specific, and technology-embedded 

skills through real-time experience, classroom-based training supports the acquisition of theoretical 

knowledge, critical thinking, and ethical reasoning. In a human-centered industrial environment, the 

distinction between these methods is becoming less relevant. Instead, an integrated learning 

approach—combining the immediate relevance of on-the-job training with the cognitive depth of 

classroom instruction—provides a more comprehensive and adaptable solution. When supported by 

immersive technologies and inclusive learning design, such hybrid models can deliver flexible, 

personalized, and sustainable training initiatives. The effectiveness of these approaches heavily relies 

on organizational cultures that value continuous learning and leadership committed to fostering 

growth and strategic development. Training in Industry 5.0 should go beyond enhancing productivity 

to serve as a catalyst for human empowerment, well-being, and responsible innovation. 

Organizations that invest in such human-centered, integrated learning ecosystems will be better 

positioned to develop a resilient, future-ready workforce. 
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