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Abstract

The General High School Physics Curriculum Standards (2017 Edition, revised in 2020) explicitly
emphasize the cultivation of scientific thinking, within which critical thinking constitutes a core component.
In recent years, critical thinking has attracted increasing attention both domestically and internationally;
however, its development among Chinese high school students remains insufficient. In response to the
curriculum requirements, this study investigates the effectiveness of applying the Predict—Observe—Explain
(POE) instructional strategy in fostering students’ critical thinking in high school physics teaching.

This research first employs a literature review to systematically examine prior studies on critical
thinking development and the POE instructional approach, and to clarify the key concepts involved. A
questionnaire survey was administered to Grade 10 students in a senior high school in City S, Xinjiang, and
semi-structured interviews were conducted with physics teachers from the same school to assess the current
status of students’ critical thinking and analyze its underlying causes. On this basis, instructional principles,
teaching procedures, and evaluation schemes for cultivating critical thinking through the POE strategy were
proposed. Selected content from Physics Compulsory Module 11 was used to design teaching cases, which
were implemented in two parallel classes with comparable backgrounds. The findings are as follows:

(1) Students’ overall critical thinking skills and dispositions are at a moderate level. Among the skill
dimensions, reasoning ability is relatively strong, whereas induction and evaluation remain comparatively
weak. In terms of dispositions, analyticity, curiosity, and maturity are more developed, while truth-seeking
and open-mindedness are less evident, with notable individual differences in maturity. Although the
interviewed teachers lack a systematic understanding of the POE strategy, they generally acknowledge its
instructional value; meanwhile, their comprehension of critical thinking remains incomplete.

(2) The application of the POE strategy in physics teaching is feasible for promoting critical
thinking. A set of instructional principles and a structured teaching framework based on the POE approach
were developed and validated through classroom practice, demonstrating practical effectiveness and

offering useful guidance for physics instruction.



(3) The POE-based intervention shows a positive impact on students’ critical thinking. In the
experimental class, the total score of critical thinking skills increased from 6.346 in the pre-test to 7.327 in
the post-test, and the total score of critical thinking dispositions rose from 56.746 to 62.473, with
statistically significant differences observed in both cases. Significant improvements were found in the
sub-dimensions of analysis, reasoning, and induction, as well as in truth-seeking, curiosity, analyticity, and
systematicity. In addition, the experimental class outperformed the control class in the final physics
examination. The POE-based instructional practice effectively enhanced classroom engagement and aligned
well with students’ learning needs, receiving generally positive feedback. Nevertheless, due to the limited
duration of the intervention and the focus of instructional design, no significant improvements were
observed in evaluation and deductive skills, nor in dispositions such as open-mindedness, self-confidence,
and maturity.

Key words: Critical thinking ; physics teaching ; POE teaching strategy
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