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Abstract

With the promulgation of the Compulsory Education Information Technology Curriculum Standards
(2022 Edition), the cultivation of computational thinking, as one of the core literacies of the information
technology discipline, has become increasingly important and urgent. However, current teaching generally
faces problems such as the lack of implementation of computational thinking, single teaching methods, and
superficial interdisciplinary integration, which can hardly support the development of students' higher-order
thinking. Therefore, this study aims to clarify the practical dilemmas through investigation, construct and
verify the interdisciplinary teaching mode, and provide theoretical basis and practical reference for the
cultivation of junior high school students' computational thinking.

865 students and 10 teachers in grades 7-9 of a middle school in S city were selected as the research
objects, and the current situation was studied and judged through questionnaire survey and in-depth
interview. The results show that the overall level of junior high school students ' computational thinking
needs to be improved, the development of core dimensions is not balanced, and the ability of algorithm
optimization and interdisciplinary application is particularly weak. Interdisciplinary learning presents the
characteristics of short cognition, practice to be activated, and high willingness to expect. Students have
high acceptance but low participation frequency and insufficient knowledge integration ability. At the same
time, there are some problems such as uneven development of interdisciplinary activities, teachers '
cognitive bias and insufficient implementation ability, which provide a realistic basis for the model
construction. On this basis, based on the theory of constructivism, multiple intelligences and " learning by
doing, " this thesis constructs an interdisciplinary teaching mode for the cultivation of computational
thinking by referring to the big concept command and C-POTE model. This model follows the four
principles of theme guidance, real situation creation, information technology core empowerment and
task-driven ability migration, and forms a two-level structure of ' teaching design-teaching implementation
' . in the teaching design stage, KUD three-dimensional target specification target disassembly, progressive
task chain organization teaching content, supporting resource environment and multiple evaluation ; in the
teaching implementation stage, the six-step process of ' abstract association-task disassembly-process

1

construction-algorithm practice-result display-summary reflection ' is designed, which runs through the
practical links of computational thinking abstraction, decomposition, generalization, algorithm and
evaluation.

In order to verify the effectiveness of the model, two classes in grade 7 of a middle school in S city

were selected to carry out quasi-experimental research. The experimental class adopted the interdisciplinary

model, and the control class adopted the traditional task-driven model. Through the computational thinking
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attitude scale, Bebras test and other methods, data were collected. It was confirmed that the computational
thinking literacy of the experimental class was significantly improved, and the total score of the post-test
and the scores of each dimension were higher than those of the control class, among which the
improvement of algorithmic thinking and problem solving ability was the most obvious. The Bebras test
score of the experimental class increased from 65 points to 80 points, which was significantly better than
that of the control class (69 points). The experimental class also had outstanding performance in the
multidisciplinary knowledge connection rate, the proportion of active questions and the quality of works.
Student interviews showed that the model effectively stimulated learning interest and promoted the
transformation from passive operation to active logic design. The research indicates that this
interdisciplinary teaching mode can effectively promote the development of junior high school students'
computational thinking and drive the transformation of teachers and students' roles, and puts forward
targeted optimization strategies. In view of the limitations of small sample size and short research cycle, the
research will expand the scope in the future, introduce Al technology to optimize process evaluation,
construct teachers' interdisciplinary support system, and further deepen the application of the model in
different learning stages and subject integration scenarios.

Key words:Computational thinking; Interdisciplinary teaching; Junior high school information technology

curriculum
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