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Abstract

This study aimed to identify and explain the drivers of human capital education at the National University of Skill within the fourth-
generation university approach and to develop a model responsive to its educational, technological, entrepreneurial, and societal
requirements. A sequential qualitative design was employed. In the identification phase, 21 experts, including faculty members in human
resource management, educational management, entrepreneurship, and business, distinguished instructors from the National University
of Skill, and senior managers in education and human capital development, were recruited through snowball sampling until theoretical
saturation was achieved. Data were collected through semi-structured interviews and analyzed using Braun and Clarke’s six-phase thematic
analysis in ATLAS.ti. For model validation, 15 experts were purposively selected, and the extracted model was assessed through a three-
round Delphi process using an expert evaluation checklist and SPSS. Inter-subject agreement, Cohen’s kappa, and test—retest reliability
were 0.73, 0.71, and 0.82, respectively. Thematic analysis initially generated 469 conceptual codes, which were refined to 114 final
criteria after removing and integrating redundant codes. These criteria were organized into 24 subthemes and eight overarching themes:
transformational entrepreneurial leadership, competency-based curriculum planning, technology-supported experiential pedagogy,
professional development of faculty members, university—industry synergy, commercialization of applied innovation, development of
psychological capital, and sustainable effectiveness monitoring. The three Delphi rounds confirmed expert consensus regarding the validity
and relevance of the identified main themes and subthemes. The resulting model indicated that human capital education in a fourth-
generation university is inherently multidimensional and depends on the integrated functioning of transformational leadership,
competency orientation, technological ~capacity, systematic university—industry collaboration, entrepreneurship, innovation
commercialization, and continuous effectiveness assessment. The proposed model suggests that the National University of Skill’s transition
toward a fourth-generation university requires moving beyond conventional technical skill transfer toward the integrated development of
professional, technological, entrepreneurial, and psychological competencies.

Keywords: Human Capital; Human Capital Education; Fourth-Generation University; National University of Skill; Competency-Based Education;

University—Industry Collaboration.
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Extended Abstract

Introduction

Human capital has become a central concept in contemporary higher education because universities are
increasingly expected not merely to transmit disciplinary knowledge but also to develop individuals capable
of innovation, problem solving, entrepreneurship, technological adaptation, and meaningful participation in
economic and social development. Traditional human capital theory primarily conceptualized education as an
investment that increases individuals’ knowledge, skills, productivity, and future economic returns; however,
recent approaches have expanded this perspective toward a broader understanding of education as a mechanism
for developing human capabilities, agency, adaptability, and social contribution (Leoni, 2025; Matache,
2023). In this broader framework, human capital development is closely associated with educational quality
and organizational improvement because the effectiveness of educational institutions depends substantially on
the continuous development of their academic, managerial, and professional personnel (Nwachukwu, 2024).
Human capital formation is also shaped by wider social and educational conditions, including access to
learning opportunities, family educational backgrounds, and the empowerment of individuals to develop
capacities over time (Das & Chakraborty, 2023). Furthermore, the economic and social value of human capital
becomes especially visible in contexts in which education contributes to resilience, employability,
technological progress, and productive labor (Albairmani et al., 2024; Sairmaly, 2023). Accordingly,
contemporary higher education institutions require comprehensive mechanisms through which knowledge,
skills, psychological resources, and professional competencies can be systematically created, retained, and
transformed into sustainable value.

This requirement becomes more significant within the fourth-generation university paradigm. Universities are
increasingly moving beyond their conventional teaching and research functions toward deeper engagement
with innovation ecosystems, industry, regional development, sustainability, technological transformation, and
societal problem solving. Such universities require multidimensional forms of capital, because educational
outcomes are influenced not only by human capital but also by social, intellectual, and knowledge capital and
by the interactions among these resources (Awashreh & Almi, 2026). Consequently, human capital education
within fourth-generation universities must be aligned with strategic institutional priorities and designed to
develop future-oriented competencies rather than merely reproduce existing occupational knowledge. The
quality of human capital is also affected by educational attainment and the extent to which formal education is
converted into real professional and social capabilities (Kanazir et al., 2024). Within educational

organizations, this transformation requires organizational learning, cultural capital, and mechanisms for human



resource productivity and continuous development (Sadrkhanian, 2024). Similarly, models of human capital
excellence emphasize competency, empowerment, development, and supportive organizational conditions as
interrelated foundations of high-performing educational systems (Shahriari et al., 2023). Therefore, fourth-
generation universities require an integrated human capital framework linking institutional governance,
curriculum, pedagogy, professional development, technological capability, and external collaboration.
Leadership and digital transformation constitute additional foundations of this transition. Future human capital
development increasingly depends on leadership education capable of strengthening strategic thinking,
adaptive decision making, innovation, and change management (Goh & Abdullah, 2025). Educational
institutions undergoing digital transformation also require leadership approaches that can coordinate
technological adoption with organizational culture, staff development, and institutional change (Rivera, 2025).
Digital leadership increasingly involves not only technical competence but also soft, intercultural, inclusive,
and collaborative skills necessary for managing complex educational environments (Ruiz & Mufioz, 2025).
At the same time, artificial intelligence has created new opportunities for personalized learning, performance
monitoring, decision support, and human capital development, while also generating ethical concerns related
to fairness, responsibility, privacy, and the changing nature of professional work (Biravand et al., 2025). The
interaction of human capital, artificial intelligence, and entrepreneurial orientation may also contribute to
organizational performance and innovation capacity (Mahmoudi, 2024). These changes suggest that
universities must move toward digitally enabled, entrepreneurial, flexible, and ethically responsible models of
human capital development.

Human capital development must also extend beyond digital and technical skills. Ethical development,
professional responsibility, resilience, motivation, and the capacity to apply knowledge in uncertain
environments have become increasingly important. Ethical education can strengthen professional judgment
and responsible leadership, particularly in institutions preparing individuals for complex decision-making roles
(Tabatabai et al., 2024). Strategic human resource capabilities may also mediate the contribution of
intellectual and organizational resources to educational service performance (Shafiei & Mazroei, 2023).
Furthermore, succession-oriented human capital development demonstrates the importance of systematically
identifying, preparing, and retaining competent individuals for future organizational roles (Arash, 2024).
Human capital policies must therefore integrate development, retention, career progression, and organizational
continuity. Similarly, labor mobility and migration demonstrate that the creation of skilled personnel does not
automatically guarantee their effective utilization or retention unless economic and organizational ecosystems
provide appropriate opportunities (Onyeisi et al., 2025). Strategies based on a human capital approach
consequently need to align recruitment, development, deployment, and organizational objectives (Purwanto
& Ilhamsyah, 2025). Against this background, the National University of Skill has a particularly important
position because of its direct responsibility for vocational and skills-oriented higher education and its close

relationship with employment and industry. The present study therefore aimed to identify and validate the



drivers of human capital education at the National University of Skill from a fourth-generation university
perspective.

Materials and Methods

The study employed a sequential qualitative design consisting of an identification phase and a validation phase.
In the qualitative identification phase, participants included faculty members specializing in human resource
management, educational management, entrepreneurship, and business; distinguished provincial and national
instructors from National University of Skill centers; and senior managers working in education and human
capital development in educational institutions affiliated with the Ministry of Science, Research and
Technology. Participants were selected through snowball sampling, and data collection continued until
theoretical saturation was reached. A total of 21 experts participated in this phase. Data were collected using
semi-structured interviews and analyzed through the six-phase thematic analysis procedure involving
familiarization with the data, initial coding, theme development, theme review and refinement, theme
definition, and final interpretation. ATLAS.ti was used to support qualitative coding and organization of the
data. Credibility and dependability were assessed through expert review, confirmability procedures, inter-
subject agreement, and Cohen’s kappa. The inter-subject agreement coefficient was 0.73 and Cohen’s kappa
was 0.71.

In the validation phase, 15 experts comprising faculty members in relevant management and entrepreneurship
disciplines and senior and middle managers from higher education institutions in Mazandaran Province were
selected through purposive sampling. The identified components were evaluated through a three-round Delphi
process using an expert-assessment checklist. Each component was rated on a five-point importance scale. The
interval between consecutive Delphi rounds was one week. SPSS was used for descriptive analysis and
assessment of expert agreement. The checklist was examined for clarity and content appropriateness by
academic and organizational experts, and its test—retest reliability coefficient was 0.82.

Findings

The qualitative analysis initially generated 469 conceptual codes. Following systematic comparison,
elimination of redundant codes, and consolidation of overlapping concepts, 355 codes were removed, leaving
114 final criteria. These criteria were organized into 24 subthemes and eight main themes representing the
major drivers of human capital education in a fourth-generation National University of Skill.

The first main theme, transformational entrepreneurial governance, comprised strategic transformational
leadership, human capital education policymaking, and a flexible entrepreneurial organizational structure. This
theme emphasized institutional vision, innovation-oriented leadership, strategic allocation of resources,
coherent human capital policies, reduced bureaucracy, and organizational flexibility. The second theme,
competency-based curriculum planning, consisted of skill-oriented educational program redesign, human
capital learning capacity building, and alignment of human capital education with labor-market needs. This

theme highlighted continuous curriculum revision, incorporation of emerging technologies, problem solving,




interdisciplinary capabilities, occupational standards, and responsiveness to changing employment
requirements.

The third theme, technology-supported experiential pedagogy, included entrepreneurial pedagogical
innovation, digital human capital education, and practical experiential learning. It reflected the importance of
active learning, project-based education, real-world problem solving, simulation, digital platforms, artificial
intelligence tools, interactive content, and authentic workplace experiences. The fourth theme, professional
development of faculty members, comprised enhancement of specialized faculty competencies,
entrepreneurial empowerment of faculty members, and systems for recruiting and retaining scientific human
capital. It emphasized continuous professional updating, technological literacy, industrial engagement,
innovation mentoring, competency-based recruitment, performance assessment, and retention of highly
qualified academic personnel.

The fifth theme, university—industry synergy, consisted of regional industrial networking, tripartite
participation in human capital education, and linking human capital with the employment ecosystem. It
included long-term cooperation with industries, joint advisory mechanisms, university—industry—government
partnerships, shared educational resources, internships, entrepreneurship support, and closer alignment
between acquired skills and regional value chains. The sixth theme, commercialization of applied
innovation, included support for emerging knowledge-based businesses, commercialization of technical and
vocational knowledge, and development of fourth-generation university technology infrastructure. This theme
emphasized start-up support, intellectual property protection, conversion of applied projects into marketable
outcomes, access to investment and acceleration mechanisms, and provision of technological infrastructure for
innovation.

The seventh theme, development of psychological capital, comprised entrepreneurial self-efficacy,
professional risk-taking and resilience, and human capital achievement motivation. It emphasized confidence
in solving complex professional problems, tolerance of uncertainty, learning from failure, persistence,
professional courage, and motivation for continuous improvement and value creation. The eighth theme,
sustainable effectiveness monitoring, consisted of assessing the employability of skilled graduates,
establishing a human capital education quality assurance system, and environmental feedback assessment for
continuous improvement. This theme focused on graduate employment tracking, employer satisfaction, job—
field correspondence, quality standards, educational effectiveness, environmental scanning, and continuous
feedback from industry, society, and regional stakeholders. The three Delphi rounds confirmed the
acceptability and validity of all 24 subthemes, indicating sufficient expert consensus regarding the final
structure of the model.

Discussion and Conclusion

The findings indicate that human capital education in a fourth-generation skill-oriented university should be

understood as an integrated institutional system rather than as a collection of isolated training activities. The



eight identified themes form a mutually reinforcing architecture. Transformational entrepreneurial governance
provides strategic direction and the organizational conditions required for change. Competency-based
curriculum planning determines the capabilities that learners and personnel must acquire. Technology-
supported experiential pedagogy specifies how those capabilities should be developed through authentic,
active, and digitally supported learning experiences. Faculty professional development provides the academic
and instructional capacity needed to implement these changes effectively.

The model also demonstrates that internal educational transformation cannot succeed without strong external
relationships. University—industry synergy connects educational processes with changing occupational and
technological requirements, while commercialization of applied innovation converts academic and vocational
capabilities into economic and social value. These two dimensions are particularly important for the National
University of Skill because its institutional mission is directly connected to employability, technical
competence, entrepreneurship, and regional development. The model therefore shifts the university’s role from
preparing students only for existing occupations toward enabling them to participate in innovation ecosystems,
establish new ventures, and contribute to value creation.

Another important contribution of the findings is the recognition of psychological capital as an integral
component of human capital education. Technical competence alone may be insufficient in environments
characterized by rapid technological change, uncertainty, entrepreneurial risk, and occupational disruption.
Self-efficacy, resilience, calculated risk-taking, and achievement motivation provide individuals with the
psychological resources required to mobilize their technical and professional competencies under demanding
conditions. Human capital development should therefore simultaneously address what individuals know, what
they can do, and whether they possess the confidence and persistence required to apply their capabilities
effectively.

The final theme of sustainable effectiveness monitoring completes the model by creating a feedback loop
between educational inputs and real-world outcomes. Graduate employability, employer satisfaction, quality
assurance, environmental feedback, and changes in regional labor-market requirements provide evidence for
continuously revising curricula, faculty development programs, technological investments, and institutional
policies. Consequently, the proposed model is dynamic rather than static: evaluation results should
continuously return to the governance and curriculum levels and generate new cycles of institutional learning
and improvement.

Overall, the study concludes that successful transition of the National University of Skill toward a fourth-
generation university requires a fundamental redefinition of human capital education. Human capital should
no longer be developed through fragmented technical training alone; rather, it should be cultivated through an
integrated system combining transformational governance, competency-based curricula, experiential and

technology-enabled pedagogy, continuous faculty development, university—industry collaboration, innovation

commercialization, psychological capacity development, and sustainable effectiveness monitoring. The



resulting eight-theme, 24-subtheme, and 114-criterion framework provides a context-sensitive foundation for
policy development, curriculum reform, academic staff development, industry engagement, technological

modernization, and systematic assessment of human capital outcomes within skill-oriented higher education.
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