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Abstract

This study aimed to analyze and validate an educational incubator model in schools and examine the construct validity and structural fit
of its components among school principals. This applied study employed a quantitative, descriptive design. The statistical population
comprised 850 secondary-school principals in Bojnord during the 2024—2025 academic year, from whom 265 participants were selected
using simple random sampling. Data were collected using a researcher-developed questionnaire. Face and content validity were established
through expert judgment, and internal consistency reliability was confirmed with a Cronbach’s alpha coefficient of 0.94. Data analysis
incorporated the Kolmogorov—-Smirnov test, first- and second-order confirmatory factor analyses, and structural equation modeling. The
proposed educational incubator model was evaluated across five major dimensions: causal conditions, contextual conditions, intervening
conditions, strategies, and consequences. Confirmatory factor analysis indicated that all observed indicators had factor loadings exceeding
the 0.30 threshold and significantly represented their respective latent constructs. The strongest indicators were analytical ability within
causal conditions (0.97), entering the world of emerging learning within contextual conditions (0.99), individual limitations within
intervening conditions (0.94), strategic orientation and planning within strategies (0.98), and both innovation and continuous-learning
culture and emerging educational innovations and methods within consequences (0.98 each). Second-order confirmatory factor analysis
showed that contextual and intervening conditions had the strongest loadings on the higher-order educational incubator construct. The
structural model demonstrated excellent goodness of fit, with CMIN/DF=1.197, RMSEA=0.039, GFI=0.984, AGF1=0.993, CFI=0.985,
NFI=0.973, TL1=0.987, IF1=0.978, RF1=0.985, PNFI=0.659, and PCFI1=0.676. The educational incubator model demonstrated satisfactory
construct validity and excellent structural fit. Successful implementation of educational incubators in schools appears to require an
integrated combination of principals’ analytical and technological capacities, emerging-learning environments, effective management of
intervening constraints, strategic planning, and a sustained culture of innovation and continuous learning. The validated model can
therefore provide an empirically supported framework for educational policymaking and school-principal empowerment programs.
Keywords: Educational Incubator, Educational Managers, School Principals, Educational Innovation, Confirmatory Factor Analysis,
Structural Equation Modeling.
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Extended Abstract

Introduction

Contemporary schools operate in an increasingly dynamic educational environment characterized by rapid
technological development, changing patterns of teaching and learning, growing diversity in student needs,
and increasing expectations for creativity, innovation, adaptability, and organizational learning. Under these
conditions, schools can no longer be regarded merely as institutions responsible for transmitting predetermined
knowledge. Rather, they are expected to function as adaptive learning organizations capable of identifying
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emerging needs, experimenting with new practices, integrating technological innovations, and continuously
improving their educational processes. This transformation has simultaneously expanded the responsibilities
of school principals. Educational managers are increasingly expected to function as instructional leaders,
strategic decision-makers, facilitators of organizational learning, and agents of innovation. Research on school
improvement has accordingly emphasized the central role of school administrators in coordinating educational
activities, directing organizational change, and creating conditions conducive to sustainable improvement (Atif
Sahin, 2023).

Within this context, the empowerment of educational managers constitutes an important prerequisite for school
transformation. Empowerment extends beyond granting formal authority and involves strengthening
managers’ analytical capacities, professional competencies, decision-making abilities, technological readiness,
strategic thinking, and capacity to mobilize organizational resources. An empowerment model developed for
secondary school principals has similarly demonstrated that managerial effectiveness depends on an
interconnected set of individual, professional, and organizational capabilities rather than on administrative
authority alone (Arbabian et al., 2020). Consequently, professional development programs that are limited to
conventional workshops or theoretical instruction may be insufficient for preparing principals to manage
rapidly changing educational environments. Managers require settings in which they can test ideas, reflect on
experience, collaborate with colleagues, interact with emerging technologies, and transform knowledge into
practical innovation.

The concept of the educational incubator provides a potentially useful framework for creating such
environments. Incubators were initially developed as organizational mechanisms for supporting innovation by
providing resources, professional guidance, networking opportunities, infrastructure, and an environment in
which emerging ideas could be tested and progressively developed. Research on university incubators has
demonstrated that their outputs are influenced by multiple organizational and environmental components and
that successful incubation depends on coordinated support, resource provision, and effective interaction with
the surrounding context (Hafezian, 2017). Similarly, research on the dimensions of incubators in third-
generation universities has identified educational, structural, and strategic dimensions, including knowledge
and human-resource management, organizational infrastructure, strategies, services, and support mechanisms
(Yasari et al., 2022). These findings suggest that incubation is fundamentally a multidimensional process
rather than merely the provision of a physical facility.

Transferring the incubator concept to the school context creates the possibility of conceptualizing the school
as an environment in which educational innovations can be generated, tested, evaluated, and refined. The
concept of a school leadership incubator emphasizes collaborative learning and the design and testing of
transformative innovations as mechanisms for strengthening educational leadership (Field, 2021). Likewise,
the view of the school as an incubator of creativity highlights the potential of educational institutions to foster
innovative and collaborative competencies and to integrate creativity throughout school activities rather than
treating it as an isolated educational outcome (Al-Qawasmeh, 2024). An educational incubator may therefore
provide principals and other school stakeholders with a structured environment for experimentation,
professional networking, reflective learning, and the development of innovative solutions to educational
problems.

The relevance of this approach has increased substantially with technological transformation. Educational
managers must increasingly respond to digital learning environments, artificial intelligence, online
instructional systems, and other emerging technologies. Studies addressing school management in the context
of the Fourth Industrial Revolution have emphasized that principals must develop the capacity to guide
technological adaptation and align school management practices with rapidly changing educational conditions
(Fathurrochman et al., 2021). At the same time, principles derived from the science of learning and
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development emphasize active engagement, supportive environments, meaningful experience, reflection,
interaction, and continuous feedback as central conditions for effective learning and development (Darling-
Hammond et al., 2017). Educational incubators may provide an organizational mechanism through which
these principles are applied not only to students but also to the continuing professional development of
educational leaders.

The incubator perspective is also consistent with broader developments in entrepreneurship education.
Academic business incubators have been described as mechanisms for connecting knowledge with practical
action, providing support for emerging ideas, and facilitating entrepreneurial learning (Budac & Ilie, 2024).
Although the goals of schools differ from those of commercial incubators, principles such as opportunity
recognition, experimentation, calculated risk-taking, resource mobilization, and converting ideas into
implementable practices are relevant to educational innovation. Studies concerning incubator design have
likewise emphasized the importance of creating structured environments that connect knowledge, resources,
innovation, and contextual development (Maleki & Safdarian, 2025). Within schools, such principles may be
redirected toward the development of instructional innovations, improved management practices, technology
integration, and organizational learning rather than commercial outcomes.

Nevertheless, innovation cannot be realized solely through infrastructure or technology. School leadership
requires the capacity to build supportive environments, engage teachers, accommodate diverse needs, and
strengthen participation. Research concerning principals’ roles in promoting inclusive schools illustrates how
managerial support and organizational leadership can shape teachers’ experiences and contribute to more
responsive school environments (Khaleel et al., 2021). Accordingly, an educational incubator should be
conceptualized as an organizational and learning ecosystem involving leadership capacities, contextual
readiness, available resources, constraints, strategies, and anticipated outcomes. Despite growing attention to
incubators in universities, entrepreneurship, and leadership development, comparatively limited empirical
evidence is available regarding the structure of an educational incubator specifically designed for the school
environment. Therefore, the present study aimed to analyze and validate an educational incubator model in
secondary schools by examining its causal conditions, contextual conditions, intervening conditions, strategies,
and consequences.

Materials and Methods

The study was applied in terms of purpose and adopted a quantitative descriptive design. The statistical
population consisted of all 850 secondary-school principals in Bojnord during the 2024—2025 academic year.
A total of 265 principals were selected through simple random sampling. Data were collected using a
researcher-developed questionnaire constructed to measure the components of the proposed educational
incubator model. The model organized the identified indicators into five major dimensions: causal conditions,
contextual conditions, intervening conditions, strategies, and consequences. Face and content validity of the
questionnaire were assessed and confirmed through expert judgment. Internal consistency was evaluated using
Cronbach’s alpha, which yielded a coefficient of 0.94, indicating satisfactory reliability. Data analysis was
conducted at descriptive and inferential levels. The Kolmogorov—-Smirnov test was used to examine the
distributional characteristics of the data, while first-order confirmatory factor analysis was applied to assess
the relationships between observed indicators and their respective latent dimensions. Second-order
confirmatory factor analysis and structural equation modeling were subsequently used to evaluate the higher-
order structure of the educational incubator construct and determine the overall goodness of fit of the proposed
model.

Findings

The first-order confirmatory factor analysis demonstrated that all observed indicators had factor loadings
greater than the predefined threshold of 0.30 and were statistically acceptable indicators of their corresponding



Nk drwgi g Cw§ (Sigel

latent constructs. Within the causal conditions dimension, analytical ability had the strongest factor loading
(0.97), followed by predictive ability (0.96). Technology acceptance and decision-making toward
transformation each demonstrated very high loadings, while strategic thinking, risk management, professional
networking, and a learning-oriented organizational culture also contributed meaningfully to the construct.
Within contextual conditions, entering the world of emerging learning had the highest factor loading (0.99),
followed by the use of artificial intelligence (0.98) and moving beyond traditional approaches (0.95). For
intervening conditions, individual limitations had the highest loading (0.94), followed by financial limitations
(0.91), managerial limitations (0.89), and physical limitations (0.79). These coefficients indicated that
individual and financial barriers were particularly influential components of the intervening conditions
surrounding educational incubator implementation.

Regarding strategies, strategic orientation and planning obtained the highest factor loading (0.98).
Metacognitive educational workshops, alignment of decisions, and adaptation to educational ideas each had a
loading of 0.97, while organization and resource management had a loading of 0.96. Educational infrastructure
workshops and strategic evaluation and learning also contributed significantly to the strategic dimension.
Within the consequences dimension, innovation and continuous-learning culture and emerging educational
innovations and methods had the highest factor loadings, both equal to 0.98. Familiarity with resources and
the linkage between overarching educational objectives and school activities each obtained a loading of 0.97,
while skills development had a loading of 0.96.

Second-order confirmatory factor analysis demonstrated that all five dimensions strongly contributed to the
higher-order educational incubator construct. Contextual conditions and intervening conditions had the highest
reported factor loadings (1.01), followed by causal conditions and consequences (0.99 each), and strategies
(0.98). All higher-order loadings exceeded the required threshold.

The overall structural model also demonstrated highly satisfactory goodness of fit. The chi-square to degrees-
of-freedom ratio (CMIN/DF) was 1.197 and RMSEA was 0.039. The absolute and comparative fit indices
were GFI=0.984, AGFI=0.993, CFI1=0.985, NFI=0.973, TLI1=0.987, IFI=0.978, and RFI=0.985. Parsimony-
related indices were PNFI1=0.659 and PCFI=0.676. Taken together, these results indicated that the proposed
five-dimensional structural model showed a strong correspondence with the empirical data and provided an
acceptable representation of the educational incubator construct.

Discussion and Conclusion

The findings indicate that educational incubators in schools should be understood as multidimensional
organizational systems rather than isolated programs, physical spaces, or technology-based initiatives. The
validated model suggests that successful educational incubation emerges through the interaction of managerial
capabilities, organizational context, constraints, strategic interventions, and innovation-oriented outcomes. The
strong contribution of all five dimensions supports an integrated understanding of educational incubation in
which no single component is sufficient independently.

Among the causal conditions, analytical and predictive abilities emerged as particularly prominent. This
finding suggests that the development of an educational incubator begins with the cognitive and strategic
capacities of school principals. Managers must be able to diagnose organizational problems, interpret changing
conditions, anticipate future requirements, assess potential risks, and select appropriate responses. Technology
acceptance and transformational decision-making further indicate that innovation depends on managerial
willingness to move beyond established routines and engage with unfamiliar practices and technologies.

The contextual findings highlight the importance of creating an organizational environment oriented toward
emerging forms of learning. The particularly strong contribution of emerging learning and artificial
intelligence indicates that educational incubation is closely connected with schools’ readiness to engage with
contemporary technological and pedagogical developments. Moving beyond traditional practices is
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consequently not simply an optional characteristic of the model but an important contextual requirement for
creating an environment in which innovation can be generated and sustained.

The intervening conditions demonstrate that innovation is constrained not only by external resources but also
by individual readiness. The prominence of individual limitations suggests that attitudes, competencies,
confidence, resistance to change, and professional preparedness may substantially affect the implementation
of educational incubators. Financial, managerial, and physical limitations remain important, but the findings
indicate that investment in infrastructure without parallel investment in human capacity may be insufficient.
Strategic orientation and planning emerged as the strongest component within the strategy dimension.
Educational incubation therefore requires deliberate direction rather than unstructured experimentation.
Schools need clearly defined objectives, coordinated decisions, resource organization, reflective professional-
development activities, and mechanisms for strategic evaluation. Metacognitive workshops may be
particularly valuable because innovation requires principals to examine their assumptions, reflect on their
decisions, and continuously learn from implementation experiences.

The consequences of the model further clarify the ultimate purpose of educational incubation. The strongest
outcomes were an innovation and continuous-learning culture and the adoption of emerging educational
innovations and methods. This indicates that the central outcome is not the implementation of a single
innovation but the creation of a sustainable organizational capacity for ongoing learning and renewal. Skills
development, access to resources, organizational dynamism, and alignment between school activities and
broader educational objectives reinforce this interpretation.

Finally, the excellent fit indices support the structural validity of the proposed model. The educational
incubator can therefore be conceptualized as an integrated framework in which causal capacities initiate
change, contextual conditions enable it, intervening barriers shape its implementation, strategic mechanisms
direct it, and innovation-oriented consequences represent its outcomes. The model may provide a useful
framework for school leadership development, educational policymaking, professional training, and the design
of innovation-support systems in secondary schools. Overall, the findings suggest that establishing educational
incubators requires simultaneous investment in managerial competence, emerging-learning environments,
barrier reduction, strategic planning, resource management, and a sustained culture of innovation and
continuous learning.
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