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Promoting Balanced Development of Computational Thinking in Elementary School Students:
A Screen-Free Robotics Programming Education Model Based on Cross-Regional

Collaboration
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Abstract :  This study focuses on the impact of screen-free programming robots on the development of computational
thinking among elementary school students, under the context of urban and rural education integration. By conducting
a 15-week comparative experiment with first and second-grade students from two primary schools located in urban and
peri-urban areas, it was found that teaching with screen-free programming robots is notably effective in enhancing
students' computational thinking, particularly in sequential thinking and conditional logic. Students in peri-urban areas
showed more significant improvement in pattern recognition abilities. Moreover, cross-school collaboration increased
students' engagement in learning. This research provides an innovative approach for fostering computational thinking
among younger students in compulsory education, promoting synergy between urban and rural areas, and offers
empirical evidence for the design of technological tools aimed at educational equity.

Keywords: Screen-free programming robots; development of computational thinking; urban-rural education

collaboration; cross-regional learning community; educational equity
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