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The Hierarchical Processing Theory Hypothesis of Computational Thinking and
Its Educational Implications

HAO Xiaoxin', LI Yan’, GENG Fengji’
(1.Department of Psychology and Behavioral Sciences, Zhejiang University, Hangzhou Zhejiang 310058;

2.College of Education, Zhejiang University, Hangzhou Zhejiang 310058)

[Abstract] Computational thinking is a key problem—solving skill that talents in the 21st century must
possess. At present, the cognitive nature of computational thinking is still unclear, which brings a series of
challenges to educational practice, such as the lack of a unified teaching framework and clear assessment
criteria. To this end, this study starts from existing theoretical consensus and viewpoints, based on the
relevant theories of algorithms and problem —solving, and deeply analyzes the hierarchical processing
characteristics of problem —solving in computational thinking. On this basis, drawing on the relevant
cognitive theories of hierarchical processing, this study further proposes a theoretical hypothesis of
hierarchical processing in computational thinking, the core point of which is that the cognitive essence of
computational thinking lies in processing information or sub—problems at different levels of abstraction and
their interrelationships. From the perspective of cognitive and neural mechanisms, the hierarchical
processing of computational thinking requires the involvement of different cognitive control modes to
regulate the working memory for the sustained maintenance and selective updating of the hierarchical
information, which leads to continuous and instantaneous high activation of the cognitive control area of the
brain in the neural mechanism. The consumption of cognitive resources accompanied by these information
processing activities will lead to cognitive load and increase the degree of inhibition in the default network
of the brain. These theoretical viewpoints will provide insights for the cognition, teaching and assessment of
computational thinking, and can be tested in subsequent empirical studies using an interdisciplinary
research paradigm.
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