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Abstract

This study aimed to develop a comprehensive model explaining the dimensions, components, and
mechanisms of knowledge management among intergenerational entrepreneurs in science and
technology parks. This applied study employed a qualitative, exploratory design based on thematic
analysis. Participants consisted of experts and professionals in knowledge management,
entrepreneurship, innovation, science and technology parks, and knowledge-based companies who were
selected through purposive sampling according to their relevant academic expertise and executive
experience. Data were collected through in-depth semi-structured interviews conducted both face-to-face
and online. Interviews continued until theoretical saturation was achieved with 16 participants, with each
interview lasting approximately 45—-90 minutes. The interviews were transcribed verbatim and repeatedly
reviewed. Relevant meaning units were subsequently extracted, coded, and organized into basic codes,
organizing themes, and overarching themes through a systematic thematic analysis process. The thematic
analysis identified 13 organizing themes and eight overarching themes: human and communicative
foundations of intergenerational knowledge management; a knowledge-oriented and innovative
organizational culture; knowledge leadership and governance within the entrepreneurial ecosystem;
management and transfer of entrepreneurs’ experiential knowledge; structural and network infrastructures
for knowledge management; intergenerational synergy in innovation and technology development; an
intelligent learning and innovation ecosystem; and barriers and challenges to intergenerational knowledge
management. The relationships among the themes indicated that trust, interaction, and reciprocal learning
constitute the foundations of knowledge flows, while knowledge-oriented culture and leadership facilitate
these processes. Documentation and transfer of tacit knowledge contributed to preserving accumulated
intellectual capital, whereas combining the managerial experience and foresight of older generations with
the technological knowledge, agility, and innovative capabilities of younger generations promoted
innovation and competitive advantage. Knowledge hiding, unhealthy competition, resistance to change,
and generational gaps emerged as the principal inhibiting factors. Intergenerational entrepreneurial
knowledge management in science and technology parks is a multilevel, reciprocal, and ecosystem-based
process whose effectiveness depends on the integration of human trust and interaction, knowledge-
oriented culture and leadership, flexible structures, knowledge networks, experiential knowledge transfer,
and complementary technological capabilities across generations. The proposed model can therefore
provide a framework for preserving intellectual capital, strengthening intergenerational learning, promoting
innovation, and enhancing the sustainability of entrepreneurial ecosystems.

Keywords: Knowledge Management; Intergenerational Entrepreneurship;
Intergenerational Learning; Science and Technology Parks; Thematic Analysis.
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Extended Abstract
Introduction
Contemporary educational systems operate within increasingly complex, dynamic, and technology-
intensive environments in which school principals are expected to perform responsibilities that
extend far beyond conventional administrative management. Principals are now expected to function
simultaneously as instructional leaders, human resource developers, organizational decision-
makers, facilitators of professional learning, agents of innovation, and leaders of organizational and
digital change. Evidence accumulated across educational systems indicates that school principals
can influence school effectiveness, instructional quality, teachers’ working conditions, and student
outcomes through their leadership practices and organizational decisions (Grissom et al., 2021).
Consequently, the professional development of school principals has become an essential
component of educational improvement rather than a supplementary managerial activity.
Professional development should be understood as a continuous process through which principals
update their knowledge, leadership competencies, professional attitudes, and capacity to respond
effectively to changing organizational and educational demands (Joudaki et al., 2019; Lazenby et al.,
2022).
From a human-capital perspective, continuous investment in managerial competencies represents
a fundamental mechanism for enhancing the capacity of educational systems. Human capital
development contributes to organizational improvement by strengthening professional knowledge,
skills, adaptability, and performance (Nwachukwu, 2024). This requirement has become even more
pronounced in the context of Industry 4.0, digitalization, rapid technological change, and changing
expectations regarding professional competencies (Sima et al., 2020). Accordingly, professional
development programs for principals should not be confined to short-term in-service courses but
should incorporate career development, organizational learning, professional networking, knowledge
management, leadership development, and continuous competency enhancement. Iranian studies
have similarly emphasized the importance of career-development models, managerial
competencies, organizational requirements, and systematic identification of professional-
development needs (Asadi et al., 2022; Hedavand et al., 2022; Mohammadi et al., 2020). Moreover,
evaluating professional-development management programs demonstrates that development
activities become effective when their content, implementation, evaluation, and alignment with actual
managerial needs are systematically considered (Abdoli et al., 2024).
Leadership constitutes a particularly important component of principals’ professional development.
Instructional leadership enables principals to support teachers’ learning, improve instructional
processes, establish educational priorities, and develop school-level professional capacity (He et al.,
2024). Similarly, principals play a critical role in preparing teachers and schools to address the
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demands of twenty-first-century education (Mthanti & Msiza, 2023). Distributed and empowering
approaches to leadership further demonstrate that professional growth is strengthened when school
environments provide participation, professional autonomy, collaborative decision-making, and
opportunities for continuous learning (Akkaya, 2023; Galdames-Calder6on, 2023; Kilag et al., 2023).
Empowering leadership has also been associated with professional development, psychological
resilience, psychological ownership, work engagement, well-being, and reduced organizational
exclusion among educational personnel (Berhanu, 2025; Cevik & Dogan, 2025; Kiral, 2025; Okcu et
al., 2025; Tore & Uzun, 2024). These findings indicate that principals themselves require systematic
professional preparation to develop the competencies necessary for empowering and developing
other members of the school organization.

At the same time, professional development is increasingly shaped by environmental and
technological conditions. Digital transformation requires principals to develop technological literacy,
strategic leadership, readiness for organizational change, and the capacity to integrate technology
into educational processes (Yuan et al., 2026). Emerging technologies, including large language
models, are also introducing new opportunities for personalized professional learning and
competency development (Wang et al., 2025). Leadership strategies are particularly important in
developing competencies needed for inclusive and changing educational environments (Fiantini &
Rifa'i, 2026), while transformational leadership can support innovation and educational development
by creating vision, motivation, and organizational readiness for change (Erfiyana et al., 2026).
Strategic leadership and empowerment-based continuous professional development similarly
highlight the importance of integrating leadership, organizational support, and continuous learning
(Suriansyah & Bachri, 2025). Virtual communities of practice further demonstrate the potential of
professional networks for sharing experiences, collaborative problem-solving, and leadership
development (Ghamrawi et al., 2024).

Professional development should therefore be conceptualized as a multidimensional process
involving interactions among personal capabilities, organizational conditions, and the wider
professional environment. Ethical and visionary leadership, continuous professional and ethical
growth, adequate resources, and contextual adaptation are also required for sustainable school
improvement (Ebrahimi et al., 2025; Latif et al., 2026). Differences between developed and
developing educational systems additionally suggest that professional-development models must be
sensitive to contextual variations in resources, educational structures, human-capital policies, and
technological infrastructure (Safari et al., 2025). Accordingly, locally grounded models are required
rather than the direct adoption of frameworks developed under different organizational conditions.
Based on these considerations, the present study aimed to design and validate a professional
development process model for school principals in Bandar Abbas using an exploratory mixed-
methods approach.

Methods and Materials

The study was applied in purpose and employed an exploratory mixed-methods design consisting
of sequential qualitative and quantitative phases. In the qualitative phase, participants included
university faculty members specializing in educational management at Hormozgan University and
Islamic Azad University in Bandar Abbas, together with experienced school principals from the
Bandar Abbas educational system. Participants were selected purposively based on relevant
academic expertise and professional experience. Semi-structured interviews were conducted until
theoretical saturation was achieved after 16 interviews. The interview data were transcribed,
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systematically coded, and analyzed to identify organizing and overarching themes related to the
professional development of school principals.

The quantitative phase employed a descriptive survey design. The statistical population consisted
of 647 educational planners and principals working in primary, lower-secondary, and upper-
secondary schools in Bandar Abbas during the 2024—-2025 academic year. Based on the Morgan
sampling table, a sample size of 240 participants was initially estimated. Approximately 300
guestionnaires were distributed to compensate for incomplete responses, of which 237 complete
and usable questionnaires were ultimately analyzed. Participants were selected using stratified
random sampling.

A researcher-made questionnaire derived from the qualitative findings was used for quantitative data
collection. The instrument consisted of 171 items organized under three principal dimensions and
was scored on a five-point Likert scale. Item-total correlations and reliability coefficients were
examined, and the measurement structure was evaluated through factor-analytic procedures. Data
analyses were conducted using SPSS and SmartPLS. Sampling adequacy, construct validity,
discriminant validity, coefficient of determination, and structural model fit were examined to assess
the empirical adequacy of the proposed professional-development framework.

Findings

The qualitative analysis identified three overarching dimensions of school principals’ professional
development: organizational factors, individual factors, and environmental factors. Organizational
factors represented the most extensive dimension and comprised 12 components: organizational
structure, organizational climate, organizational strategies, updating principal-training models,
instructional leadership development, reform of bureaucratic structures, strengthening leadership
skills, educational policies, knowledge-management development, specialized organizational
planning, career-path development, and human-resource improvement and development strategies.
The individual dimension consisted of two principal components: behavioral characteristics and
development of individual capabilities. These components reflected the importance of personal and
professional competencies, familiarity with occupational responsibilities, professional qualifications,
knowledge of regulations, behavioral readiness, and continuous enhancement of individual
managerial capacities.

The environmental dimension consisted of four components: development of team communication,
financial support, utilization of emerging technologies, and networking. Specific indicators included
cooperation and participation, development of professional communication, adequate educational
budgets and facilities, technological infrastructure, media literacy, internal and external networking
within the education system, and scientific interaction with successful academic and professional
communities. Overall, the qualitative phase generated 18 organizing components across the three
overarching dimensions.

The quantitative analyses supported the adequacy of the proposed measurement and structural
framework. Item-total correlations exceeded 0.30, and item reliability values were above the
acceptable threshold of 0.50, indicating satisfactory performance of the questionnaire items.
Discriminant validity assessment also indicated that the dimensions represented related but
empirically distinct constructs.

The Kaiser—Meyer—Olkin measure of sampling adequacy was 0.857, demonstrating that the
correlation structure was appropriate for factor analysis. Bartlett’s test of sphericity was statistically
significant (x> = 6968.888, df = 2533, p < 0.001), further confirming the suitability of the data for
factor-analytic procedures.
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The structural model demonstrated substantial explanatory capacity. The coefficient of determination
for the professional-development framework was R? = 0.811, indicating that the components
incorporated into the model accounted for a substantial proportion of variance in the professional-
development construct. Model-fit indices were also generally satisfactory: the chi-square-to-degrees-
of-freedom ratio was 1.62, RMSEA was 0.06, RMR was 0.023, NFI was 0.91, NNFI was 0.95, CFlI
was 0.96, IFI was 0.96, RFI was 0.88, GFI was 0.96, and AGFI was 0.93. Collectively, these indices
supported an acceptable-to-good fit of the proposed model and confirmed the empirical
appropriateness of conceptualizing principals’ professional development through organizational,
individual, and environmental dimensions.

Discussion and Conclusion

The results indicate that professional development among school principals is a multidimensional
and systemic process that cannot be effectively explained through training activities alone. The
identification of organizational, individual, and environmental factors demonstrates that principals’
professional growth emerges from the interaction between their personal capabilities, the
organizational structures in which they work, and the external resources and professional networks
available to them.

The prominence and diversity of organizational components suggest that the education system has
a central responsibility for creating the conditions required for sustainable professional growth.
Organizational structures, supportive climates, educational policies, leadership-development
programs, knowledge-management mechanisms, specialized planning, career pathways, and
human-resource development strategies collectively determine whether professional learning can
become embedded in managerial practice. In particular, the identification of instructional leadership
and leadership-skills development indicates that contemporary principals require competencies
beyond administrative coordination. They must be prepared to guide teaching and learning, lead
organizational change, develop personnel, manage knowledge, and create collaborative learning
environments.

Individual factors complement these organizational conditions. Professional-development
opportunities can only generate meaningful change when principals demonstrate behavioral
readiness, motivation for growth, professional responsibility, and willingness to enhance their
capabilities. Thus, effective professional development requires attention to both structural
opportunities and the personal agency of principals. Programs should consequently move beyond
standardized training packages and incorporate individualized development pathways based on
professional needs, existing competencies, career stage, and managerial responsibilities.
Environmental factors further extend professional development beyond organizational boundaries.
Team communication and networking provide opportunities for shared learning and access to
collective professional experience. Financial support determines whether development initiatives
can be implemented with adequate quality and continuity, while technology creates new possibilities
for access to resources, communication, training, and professional collaboration. These findings
indicate that principals should be connected to broader professional learning ecosystems rather than
developing in isolation within individual schools.

The strong explanatory power and satisfactory fit of the final model support the integration of these
three dimensions into a unified framework. The findings therefore suggest that the professional
development of school principals in Bandar Abbas should be organized as a continuous process
involving organizational reform, leadership and competency development, individual capacity
building, technological support, adequate resource allocation, collaborative communication, and
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professional networking. Rather than relying predominantly on episodic in-service courses,
educational authorities should establish structured professional-development pathways that
accompany principals throughout their managerial careers. Overall, the proposed model provides a
context-sensitive framework for understanding and improving the professional development of
school principals and can serve as a basis for managerial training, human-resource development,
educational policy planning, and evaluation of professional-development initiatives within the Bandar
Abbas educational system.
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