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Abstract

Action Research on Designing Science PBL Activities for
Cultivating Higher-Order Thinking Skills in Primary Schools

Major: Curriculum and Teaching Theory

Postgraduate: Cai Yushuang Supervisor: Wang Lili

Abstract: Primary school science education is crucial for fostering students' active
exploratory spirit, critical thinking, and innovative abilities. However, an analysis of
existing literature reveals common issues in primary science education in China,
including a reliance on singular teaching methods, a lack of in-depth and extended
teaching connections, and an excessive emphasis on the transmission of scientific
knowledge at the expense of developing students' higher-order thinking skills. Given the
strong alignment between the practicality, inquisitiveness, and autonomy emphasized in
primary science teaching and the core principles of Project-Based Learning (PBL), this
study aims to construct a framework for primary science PBL activities focused on
cultivating higher-order thinking skills. Furthermore, the effectiveness of this
framework will be validated through action research.

This study primarily employed an action research methodology. Initially, a
literature review was conducted to summarize the current state of domestic and
international research concerning the development of higher-order thinking skills and
Project-Based Learning (PBL) in elementary school science. The keywords
"higher-order thinking skills" and "project-based learning" were defined and clarified
during this analysis. Additionally, a comprehensive understanding and analysis of
Bloom's taxonomy of cognitive objectives and constructivist learning theory were
undertaken, establishing a solid theoretical foundation for the research design.

Secondly, the "High-Order Thinking Ability Scale" was designed as a measurement
tool for high-order thinking skills, and pre-tests were conducted on students with this
scale, revealing that students' high-order thinking abilities were generally average with
significant disparities among them. Concurrently, the current state of cultivating
students' high-order thinking abilities in primary school science classrooms was
investigated using classroom observation methods, and it was found that current science

teachers do not place enough emphasis on the cultivation of high-order thinking skills
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and lack effective approaches.To address these challenges, this study demonstrated the
feasibility of PBL activities in cultivating students' higher-order thinking skills through
both theoretical interpretation and empirical analysis. Based on these findings, we
designed the "Framework of Primary School Science PBL Activity for Cultivating
Higher-Order Thinking Skills," which involves the following specific process: Scenario
Setting — Clarifying Problems — Program Design — Exploring and Practicing —
Reflecting and Evaluating. Each of these stages is subdivided into several sub-links,
guiding the design and implementation of subsequent PBL activities.

Finally, three rounds of action research were implemented across four classes. The
themes of the three rounds of PBL activities were "Musical Instrument Laboratory,"
"Light and Shadow Magician," and "Seeing 'Trash', Acting 'Green' Children." In each
round of action research, students underwent post-testing using the Higher Order
Thinking Skills Inventory. The development of higher-order thinking skills was
comprehensively analyzed by evaluating the students’ PBL activity booklets,
assessments of the PBL projects, and questionnaire surveys regarding subject matter
knowledge. The links within the activity framework were continuously refined based on
these analyses. The three rounds of action research results indicate that, with the
ongoing enhancement of the "Primary Science PBL Activity Framework for Cultivating
Higher-Order Thinking Skills," students' higher-order thinking skills have shown
consistent improvement, with advancements observed across various dimensions.

This study concludes that implementing the Elementary Science PBL Activity
Framework for Higher-Order Thinking Skills Cultivation can significantly enhance
students' higher-order thinking skills and increase their interest in learning. The iterative
and optimized PBL cases proved highly actionable throughout the three rounds of action

research, offering valuable teaching references for practical teachers.

Key words: High-order Thinking Skills; Project-based Learning; Primary School

Science Education; PBL Activity Framework Design
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