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The present study aimed to investigate the relationship between digital
leadership and artificial intelligence (AI) literacy with teachers’ teaching
effectiveness, mediated by job motivation and cognitive flexibility. To achieve
this objective, a descriptive-correlational method utilizing structural equation
modeling was employed. The research population consisted of sixth-grade
teachers in Ardabil city, totaling approximately 550 individuals. A sample of
229 teachers was determined using the Krejcie and Morgan table through quota
sampling. The research instruments included five questionnaires: the Digital
Leadership Questionnaire developed by Kokkonos et al. (2025), the Al Literacy
Scale by Ng et al. (2023), the Job Motivation Questionnaire by Mohammadi
Aghajeri (1996), the Cognitive Flexibility Scale by Dennis and Vander Wal
(2010), and the Teaching Effectiveness Questionnaire by Mahmoudi et al.
(2019). Data analysis was conducted using SPSS 26 and Smart PLS 3 software.
The findings revealed that teachers’ Al literacy (path coefficient = 0.189, t =
2.157), job motivation (path coefficient = 0.258, t = 2.441), and cognitive
flexibility (path coefficient = 0.271, t = 3.704) had significant relationships with
teaching effectiveness at the 95% confidence level. In contrast, the relationship
between digital leadership and teaching effectiveness (path coefficient = 0.072,
t=0.804) was not significant. Moreover, results indicated that digital leadership
had a significant indirect effect on teaching effectiveness through the mediation
of job motivation (path coefficient = 0.168, t = 2.328), whereas other indirect
pathways—including mediations of job motivation and cognitive flexibility in
the relationships between digital leadership and Al literacy with teaching
effectiveness—were not significant. These findings highlight the importance of
directly enhancing components such as Al literacy, job motivation, and
cognitive flexibility to improve teaching quality. They also suggest that
teachers’ professional development should be strategically designed to focus on
these dimensions.
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Introduction

The effectiveness of teachers’ instruction is one of the most significant issues in the field of education, and
to date, numerous studies have been conducted in this regard. Considerable efforts have been made to
examine the influence of various factors on this critical issue. However, it should be noted that among the
new and compelling topics in this context are digital leadership and artificial intelligence (Al) literacy. At
the national level, these issues have received limited attention, and no research was found that specifically
addressed Al literacy. Therefore, the present study sought to investigate the effects of these variables on
teaching effectiveness. In particular, examining these variables through the mediating roles of job
motivation and cognitive flexibility is also of great importance. Accordingly, the aim of this study was to
investigate the relationship between digital leadership and Al literacy with teachers’ instructional
effectiveness, considering the mediating roles of job motivation and cognitive flexibility. Beyond
addressing a research gap, this study highlights the necessity of preparing teachers for a rapidly changing
educational environment shaped by digital transformation, technological innovation, and new demands for
effective teaching strategies.

Methods

To achieve this objective, a descriptive—correlational design was employed, utilizing structural equation
modeling. The research population consisted of 550 sixth-grade teachers in Ardabil city. Based on Krejcie
and Morgan’s table, a sample of 229 participants was selected using quota sampling. The research
instruments included five questionnaires: the Digital Leadership Questionnaire by Kokonos et al. (2025),
the Al Literacy Scale by Ng et al. (2023), the Job Motivation Scale (1996), the Cognitive Flexibility
Inventory by Dennis and Vander Wal (2010), and the Teaching Effectiveness Questionnaire by Mahmoudi
et al. (2019). Data analysis was conducted using SPSS 26 and SmartPLS 3 software. The careful choice
of instruments ensured reliability and validity, as these tools have been widely applied in both international
and national research. Moreover, the structural equation modeling approach allowed the researchers to test
complex relationships and mediation pathways simultaneously, thereby providing deeper insight into how
the selected variables interact to influence teaching effectiveness.

Results

The research findings indicated a significant relationship at the 95% confidence level between teachers’
Al literacy (path coefficient = 0.189, t-statistic = 2.157), work motivation (path coefficient = 0.258, t-
statistic = 2.441), and cognitive flexibility (path coefficient = 0.273, t-statistic = 3.590) with teaching
effectiveness. In contrast, the relationship between digital leadership and teaching effectiveness (path
coefficient = 0.072, t-statistic = 0.804) was not significant. Furthermore, the results showed that digital
leadership significantly influences teaching effectiveness through the mediation of work motivation (path
coefficient = 0.168, t-statistic = 2.328). However, other indirect paths, including the mediation of work
motivation and cognitive flexibility in the relationship between digital leadership and Al literacy with
teaching effectiveness, were not significant.

Conclusions

These findings underscore the importance of directly enhancing factors such as Al literacy, job motivation,
and cognitive flexibility in improving the quality of teaching. They suggest that teachers’ professional
development should purposefully focus on these dimensions. Based on the obtained data, it can be
concluded that improving Al literacy contributes to greater teaching effectiveness. Consequently, the
education system should provide teachers with appropriate Al-related content to foster teaching
improvement. Moreover, integrating Al literacy into teacher training programs not only equips teachers
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with technical competencies but also empowers them to critically evaluate educational technologies,
ensuring their effective and ethical application in the classroom. Additionally, the findings indicate that
teaching effectiveness is influenced by teachers’ job motivation, highlighting the necessity of
psychological strategies to foster motivation among teachers. Job motivation can be enhanced through
supportive leadership, recognition of teachers’ efforts, and the creation of professional growth
opportunities. Likewise, enhancing cognitive flexibility is essential for improving teaching effectiveness.
Flexible teachers are better able to adjust instructional strategies to meet diverse learners’ needs, manage
challenges in the classroom, and integrate innovative methods. Thus, strengthening teachers’
psychological capacities by promoting their cognitive flexibility and motivation exerts a significant
positive impact on teaching effectiveness.
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