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ABSTRACT

The integration of Computational Thinking (CT) and Artificial Intelligence (AI) 
into education presents a transformative opportunity to prepare students for a 
technology-​driven future. This chapter explores emerging trends and opportunities 
in professional development aimed at equipping educators with the knowledge and 
skills to effectively integrate CT and AI across disciplines. Key strategies include 
promoting interdisciplinary collaboration, incorporating ethical AI education, and 
fostering inclusive practices to ensure equitable access. Educators are encouraged 
to embrace advanced technologies such as machine learning and data analytics, 
enabling personalized learning experiences and informed instructional decisions. 
Recommendations for future directions include investing in training infrastructure, 
advocating for supportive policies, conducting research, and fostering partnerships 
with industry. By embracing these strategies, educators can navigate and leverage 
the evolving landscape of CT and AI in education, empowering students to thrive 
in a digital world.
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INTRODUCTION

The acquisition of skills in the twenty-​first century must center on critical think-
ing, adaptability, invention, and creativity, among other things. Therefore, to fulfill 
the growing necessity of tackling increasingly complex issues, the 21st-​century 
learner must possess many of these particular competencies (Ersozlu, Swartz, and 
Skourdoumbis 2023). Preparing children for the digital age has involved gradually 
introducing computational thinking (CT) and programming into early childhood 
education (Zeng, Yang, and Bautista 2023). To help with the comprehension of 
complicated problems, CT is seen as a problem-​solving technique that supports 
both human and computer-​assisted approaches (Ersozlu, Swartz, and Skourdoumbis 
2023). To improve children's CT and higher-​order thinking, teachers should create 
meaningful and developmentally appropriate projects. Teachers could scaffold CT 
principles with meaningful artifacts like Bee-​Bots, KIBO, and Matalab (Su and 
Yang 2023). In early childhood education, building computational thinking skills 
is intimately linked to the high-​level thinking skill of debugging. The application of 
CT to diverse contexts outside of computer science, while enhancing and fortifying 
cognitive capacities, is one of the educational benefits of CT (Misirli and Komis 
2023). Early coding instruction is a great technique to help kids develop computational 
thinking skills. Children are more likely to undertake computational thinking tasks 
with zeal and intense engagement when their motivation is high. Children's readi-
ness to take advantage of opportunities to develop computational thinking abilities 
through activities like coding may be hampered by gender disparities (Master et al. 
2023). Early childhood is a great time for kids to start developing computational 
thinking abilities because it's before girls support unfavorable assumptions about 
their interest in computer technology (Master et al. 2023).

The CT context of skills and abilities applies to all scientific domains since 
different problem-​solving techniques and varied levels of abstraction can be ap-
plied based on the context in which they are embedded (Misirli and Komis 2023). 
There is a rising need for novel assessments that have several uses and functions to 
help the early development of computational thinking (CT). To give teachers and 
students feedback in real-​time during classroom instruction, it is very important to 
comprehend the design of formative exams (Clarke-​Midura et al. 2023). In many 
educational centers, classrooms of all ages are using educational robots, compu-
tational thinking, and programming. Many times, this inclusion in the curricula is 
supported by evidence and well-​documented, while other times, it is done hastily 
and without careful thought (Álvarez-​Herrero 2020). The acquisition of 21st-​century 
skills such as critical thinking, adaptability, invention, and creativity is essential 
for addressing complex problems. To prepare children for the digital age, early 
childhood education has gradually incorporated computational thinking (CT) and 
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