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Abstract

Scientific reasoning ability constitutes a key component of the core competencies
in scientific disciplines and represents a novel demand on human qualities imposed by
the era of artificial intelligence. According to the Science Curriculum Standards for
Compulsory Education (2022), the upper primary grades represent a critical phase for
nurturing students' scientific reasoning skills. While numerous studies have explored the
localization of scientific reasoning training in primary education, limited attention has
been given to evaluating the scientific reasoning abilities of primary school students.

Consequently, this study undertakes a comprehensive review of pedagogical
strategies aimed at enhancing students' scientific reasoning capabilities, drawing
insights from both domestic and international research. It further examines the current
levels of scientific reasoning among upper primary students and the factors influencing
these levels, with the ultimate goal of devising a novel teaching model grounded in
situational learning and variable control strategies to foster the development of students'
scientific thinking.

This study aims to investigate the effective application of teaching strategies for
enhancing students' scientific reasoning abilities. To achieve this, the researchers
performed a systematic analysis of the instructional content in the fifth and sixth-grade
science textbooks from the Compulsory Education Edition. The analysis revealed that
each knowledge domain covered in these textbooks encompasses multiple dimensions
of scientific reasoning. Furthermore, to enrich the practical materials for scenario-based
teaching, the researchers conducted a comparative analysis of relevant content in the

People's Education Edition primary school science textbooks. Based on a thorough
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review of the textbook content, sixth-grade students were selected as research
participants for a semester-long teaching practice.Additionally, the study identifies
family investment, peer collaboration, and teacher instruction as key external
determinants of students' scientific reasoning proficiency, with the latter exerting a
pronounced influence across all dimensions. These insights underscore the pivotal role

of instructional practices in advancing students' scientific reasoning abilities.

Key Words:Situational teaching; CVS strategy; Scientific reasoning ability;

Primary school students
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