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ABSTRACT

The present study aimed to analyze the relationships among educational innovation ecosystem, digital
organizational citizenship behavior, and learning performance in smart schools and to examine the
mediating role of digital organizational citizenship behavior in these relationships. This applied study
employed a descriptive-correlational design using structural equation modeling. The statistical

population included all teachers and staff working in smart schools in District 1 of Ahvaz during the
2025-2026 academic year, from which 384 participants were selected through stratified random
sampling. Research instruments included the Educational Innovation Ecosystem Questionnaire, the
Digital Organizational Citizenship Behavior Questionnaire, and the Organizational Learning
Performance Questionnaire. Data were analyzed using SPSS-27 and SmartPLS-4 software. Pearson
correlation coefficients and structural equation modeling were used to test the research hypotheses.
The findings indicated that educational innovation ecosystem had a significant direct effect on digital
organizational citizenship behavior ($=0.69, p<0.001) and learning performance in smart schools
(B=0.47, p<0.001). Digital organizational citizenship behavior also had a significant positive effect on
learning performance (f=0.41, p<0.001). Furthermore, the indirect effect of educational innovation
ecosystem on learning performance through digital organizational citizenship behavior was
statistically significant ($=0.28, p<0.001). Model fit indices also confirmed the acceptable fit of the
proposed conceptual model. The findings revealed that strengthening educational innovation
ecosystems can improve learning performance in smart schools through enhancing digital
organizational citizenship behaviors. Therefore, simultaneous attention to technological
infrastructure, innovation culture, knowledge collaboration, and digital participation among school
staff can significantly improve educational effectiveness and organizational learning in smart schools.
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EXTENDED ABSTRACT
INTRODUCTION

The rapid expansion of digital technologies has fundamentally transformed
educational systems and reshaped the structure and function of smart schools worldwide.
In recent years, educational institutions have increasingly moved beyond traditional
teaching frameworks toward technology-driven learning environments that emphasize
innovation, collaboration, knowledge sharing, and organizational adaptability. In this
context, the concept of the educational innovation ecosystem has gained considerable
attention as a multidimensional framework integrating technological infrastructure,
organizational culture, leadership support, collaborative learning, and knowledge
management processes. Educational innovation ecosystems enable schools to create
sustainable learning environments capable of responding effectively to the challenges of
digital transformation and complex educational demands (1, 3). Smart schools are no longer
viewed merely as technology-equipped institutions; rather, they are regarded as dynamic
learning organizations in which digital interaction, innovation capability, and
organizational participation play central roles in educational effectiveness (4, 5). Research
has shown that educational institutions with stronger innovation ecosystems demonstrate
greater flexibility, creativity, and learning performance in rapidly changing educational
environments (2, 12).

One of the critical mechanisms through which educational innovation ecosystems
influence school effectiveness 1s digital organizational citizenship behavior.
Organizational citizenship behavior refers to voluntary and extra-role behaviors that
enhance organizational functioning beyond formal job requirements. In digitally
transformed educational environments, this concept has evolved into digital organizational
citizenship behavior, encompassing online collaboration, voluntary technological support,
digital knowledge sharing, and responsible participation in virtual educational activities.
Such behaviors are essential for smart schools because they strengthen communication
networks, facilitate collaborative learning, and improve organizational adaptability (6, 7).
Previous studies have emphasized that organizational citizenship behavior positively
influences teamwork, educational quality, organizational commitment, and innovation
performance in educational institutions (8, 9). Moreover, digital citizenship practices
among educators contribute significantly to sustainable learning environments and

effective digital transformation processes (10, 11). Studies have further demonstrated that



supportive organizational cultures, transformational leadership, trust, and job satisfaction
promote citizenship behaviors among teachers and educational staff (14-16).

Learning performance in smart schools has also emerged as a key indicator of
educational effectiveness in the digital era. Learning performance reflects an organization’s
capacity to generate, transfer, apply, and sustain knowledge through collaborative and
innovative educational processes. In smart schools, learning performance depends not only
on technological facilities but also on the quality of organizational interactions and
knowledge-sharing mechanisms. Effective learning organizations encourage continuous
learning, collaborative problem solving, innovation-oriented thinking, and adaptive
educational strategies (1, 3). Studies have shown that schools with stronger cultures of
innovation and knowledge management exhibit superior educational outcomes and
organizational learning capacities (12, 21). Additionally, educational reform in post-
pandemic contexts has highlighted the importance of digital readiness, organizational
flexibility, and collaborative educational ecosystems for maintaining effective learning
performance (2). Research has further indicated that organizational citizenship behavior
facilitates tacit knowledge sharing, enhances professional collaboration, and strengthens
institutional learning processes (18, 19).

Despite the growing importance of smart education and digital transformation,
limited research has simultaneously examined the relationships among educational
innovation ecosystems, digital organizational citizenship behavior, and learning
performance within smart schools. Most previous studies have investigated these variables
separately or within different organizational contexts. Furthermore, empirical evidence
regarding these relationships in developing educational systems remains insufficient. The
complexity of digital educational environments requires a systemic perspective capable of
integrating technological, organizational, and behavioral dimensions of school
performance (3). Therefore, understanding how educational innovation ecosystems
contribute to learning performance through digital organizational citizenship behavior can
provide valuable insights for educational policy-making and school management. Based
on these considerations, the present study aimed to analyze the relationships among
educational innovation ecosystems, digital organizational citizenship behavior, and
learning performance in smart schools.

METHODS AND MATERIALS

The present study employed an applied descriptive-correlational design using

structural equation modeling. The statistical population consisted of all teachers and
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administrative staff working in smart schools located in District 1 of Ahvaz during the
2025-2026 academic year. Using stratified random sampling proportional to population
size and based on Cochran’s formula, 384 participants were selected as the final sample.
Inclusion criteria included at least one year of work experience in smart schools and
willingness to participate in the study. Data collection was conducted through both paper-
based and online questionnaires after obtaining the necessary permissions and ensuring
confidentiality and voluntary participation.

Educational innovation ecosystem was measured using the Educational Innovation
Ecosystem Questionnaire developed by Wu et al. (2021), which included 24 items
assessing technological interactions, innovation culture, digital infrastructure, knowledge
collaboration, and managerial support. Digital organizational citizenship behavior was
assessed using Wang and Chu’s (2020) Digital Organizational Citizenship Behavior Scale
consisting of 20 items evaluating digital collaboration, technological responsibility, online
support, voluntary digital participation, and professional digital ethics. Learning
performance in smart schools was measured using the Organizational Learning
Performance Questionnaire developed by Marsick and Watkins (2003), which included 21
items covering continuous learning, team learning, knowledge sharing, systems thinking,
employee empowerment, and technology-based learning. All instruments used a five-point
Likert scale and had demonstrated acceptable validity and reliability in previous studies.

Descriptive statistics including means, standard deviations, skewness, and kurtosis
were calculated to describe the variables. Pearson correlation analysis was used to examine
relationships among variables, and structural equation modeling was conducted using
SPSS-27 and SmartPLS-4 software to test the conceptual model. Reliability and validity
indices including Cronbach’s alpha, composite reliability, average variance extracted, and
path coefficients were evaluated prior to hypothesis testing.

FINDINGS

The demographic analysis showed that 55.73 percent of participants were female
and 44.27 percent were male. Regarding educational level, most participants held master’s
degrees, and the majority had between 5 and 15 years of professional experience in smart
schools. Descriptive statistics indicated that the mean scores for educational innovation
ecosystem, digital organizational citizenship behavior, and learning performance were
relatively high, suggesting favorable conditions in the studied smart schools.

The results demonstrated that all variables had acceptable normality because

skewness and kurtosis values were within the acceptable range. Correlation analysis



revealed significant positive relationships among all research variables. Educational
innovation ecosystem showed a strong positive correlation with digital organizational
citizenship behavior (r = 0.68, p < 0.01) and learning performance (r = 0.74, p < 0.01).
Digital organizational citizenship behavior was also positively associated with learning
performance (r=0.71, p <0.01).

Measurement model evaluation indicated satisfactory psychometric properties.
Cronbach’s alpha values for all constructs exceeded 0.80, composite reliability values were
above 0.90, and average variance extracted values were greater than 0.50, confirming
adequate internal consistency and convergent validity.

Structural model analysis showed that educational innovation ecosystem had a
significant positive effect on digital organizational citizenship behavior (B = 0.69, T =
14.82, p < 0.001). Educational innovation ecosystem also had a direct positive effect on
learning performance in smart schools (3 =0.47, T =9.36, p <0.001). Furthermore, digital
organizational citizenship behavior significantly influenced learning performance ( =
0.41, T = 8.74, p < 0.001). The indirect effect of educational innovation ecosystem on
learning performance through digital organizational citizenship behavior was also
significant (B = 0.28, T = 6.91, p < 0.001), indicating a mediating role for digital
organizational citizenship behavior. Model fit indices demonstrated acceptable model fit
and confirmed the adequacy of the proposed conceptual framework.

DISCUSSION AND CONCLUSION

The findings of this study demonstrated that educational innovation ecosystems play
a fundamental role in promoting digital organizational citizenship behavior and improving
learning performance in smart schools. Schools characterized by stronger technological
infrastructure, innovation-oriented culture, collaborative learning environments, and
managerial support exhibited higher levels of voluntary digital participation and
professional collaboration among teachers and staff. These findings suggest that
educational innovation ecosystems create conditions that encourage employees to engage
in behaviors extending beyond formal job responsibilities, particularly in digitally
transformed educational environments.

The results further indicated that educational innovation ecosystems directly
enhance learning performance. Smart schools with stronger innovation ecosystems appear
to possess greater organizational flexibility, knowledge-sharing capacity, and collaborative

learning potential. The integration of digital infrastructure with organizational support
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mechanisms enables schools to improve educational adaptability and maintain effective
learning processes in rapidly changing educational environments.

Another important finding was the significant effect of digital organizational
citizenship behavior on learning performance. Voluntary digital collaboration,
technological responsibility, and online knowledge sharing contributed substantially to
organizational learning and educational effectiveness. In smart schools, learning processes
increasingly depend on collaborative digital interactions among educators and staff.
Therefore, schools that successfully cultivate digital citizenship behaviors may achieve
higher levels of organizational learning and educational quality.

The mediating role of digital organizational citizenship behavior highlighted the
importance of behavioral mechanisms in translating educational mnovation into actual
learning outcomes. Although technological resources and innovative structures are
essential, their effectiveness depends largely on employees’ willingness to collaborate,
share knowledge, and participate actively in digital educational processes. Thus, human
and organizational factors remain central to the success of smart educational systems.

Overall, the findings emphasize that technological advancement alone is insufficient
for sustainable educational transformation. Smart schools require integrated ecosystems
combining innovation, supportive organizational culture, collaborative learning, and active
digital participation. Educational managers and policymakers should therefore focus not
only on technological investment but also on strengthening organizational citizenship,
professional collaboration, and innovation-oriented educational cultures. Such an
integrated approach can significantly enhance learning performance and contribute to the

long-term sustainability of smart schools.
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