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Abstract:

In the context of rapid digital transformation, generative artificial
intelligence (GenAl) has emerged as a significant tool for enhancing instructional
practices, particularly in science education. This study aimed to examine the
impact of GenAl application usage on the quality of instructional performance
among science teachers in general education in Saudi Arabia. It also investigated
the mediating roles of technological self-efficacy and cognitive flexibility. A
descriptive correlational design was employed, utilizing validated measurement
instruments administered to a randomly selected sample of 466 science teachers.
Statistical analysis revealed a significant positive correlation between GenAl
application use and instructional performance quality. Additionally, both
technological self-efficacy and cognitive flexibility partially mediated this
relationship. The findings showed that 84.9% of the variance in instructional
performance could be explained by the use of GenAl, underscoring its potential to
enhance professional teaching practices, especially when accompanied by high
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levels of technical competence and adaptive cognitive abilities. The study
recommends the integration of GenAl tools into professional development
programs and the provision of interactive training environments that foster both
technological self-efficacy and cognitive adaptability.

Keywords: Generative Artificial Intelligence; Instructional Performance Quality;
Technological Self-Efficacy; Cognitive Flexibility; Science Teachers.
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