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Abstract

The new curriculum standards, with core competencies as the educational focus, advocate for physics
learning based on authentic contexts. The new college entrance examination has also exhibited deep
contextualization in its assessment design, placing higher demands on teaching to cultivate students' abilities
in knowledge transfer and practical application. Contextualized problem-solving instruction serves as a key
link connecting curriculum requirements and examination trends, facilitating a transformation in physics
education from mere problem-solving drills to addressing real-world issues.

Grounded in constructivist learning theory, situated cognition theory, and problem-solving theory, and
incorporating Roegiers' typology of situations, this study constructs a three-dimensional analytical
framework for assessing physics contextualized problem-solving ability, along with corresponding research
instruments. The framework covers three dimensions: Situation Identification (A), Content Analysis (B), and
Situation Representation (C), each comprising six secondary indicators. Through current situation
investigation, pathway construction, teaching practice, and evaluation, this research systematically explores
implementation pathways for contextualized physics problem-solving instruction in high schools.

First, a survey was conducted among four parallel classes of second-year high school students,
supplemented by interviews with frontline teachers, to diagnose the current situation. The investigation
revealed three main challenges students face when solving physics contextualized problems: (1) at the
Situation Identification (A) level, students struggle to transform real-world situations into physics problems;
(2) at the Content Analysis (B) level, they exhibit weak ability in knowledge integration and physics model
selection; (3) at the Situation Representation (C) level, they have difficulty accurately extracting key
information from contextual materials and translating it into standard physics language. These findings
provided an empirical basis for designing and executing subsequent instructional pathways.

Second, a systematic and operational teaching pathway was constructed. Integrating the theoretical
framework and empirical findings, this study proposes a four-stage instructional pathway for physics
contextualized problem-solving: "Understanding the Situation, Extracting Problems — Connecting
Knowledge, Establishing Models — Processing Information, Deriving Solutions — Evaluating and
Reflecting, Transferring to New Situations." This pathway externalizes and structures the implicit problem-
solving thinking process, guiding students in transforming complex real-world situations into
comprehensible and manageable learning contexts, with the aim of fostering their physics contextualized
problem-solving abilities.

Finally, to evaluate the practical effectiveness of the four-stage instructional pathway, a teaching



experiment was conducted with two classes of similar academic foundation and overall proficiency. The
experimental class adopted the four-stage contextualized problem-solving pathway, while the control class
continued with conventional problem-solving instruction. Post-test results showed that the experimental
class's total score (72.53 + 7.13) was significantly greater than that of the control class (68.85 + 7.86) (p=
0.012). Moreover, the experimental class outperformed the control class in key dimensions such as Task
Type Judgment (A2), Knowledge Structure Recognition (B1), and Physics Model Construction (B2). In terms
of academic performance, the proportion of high-achieving students (Grade A) in the experimental class was
9 percentage points higher than in the control class, and the proportion of low-achieving students (Grade C)
was 15 percentage points lower. These results indicate that this instructional pathway effectively enhances
students' physics contextualized problem-solving abilities.

This study systematically constructs an instructional pathway for physics contextualized problem-
solving in high schools, providing theoretical support and practical evidence for the integrated approach of
teaching, learning, and assessment in physics education. Addressing students' weaknesses in problem-solving,
the research proposes operational teaching pathways and corresponding instructional examples, offering

practical teaching references for high school physics teachers.

Key words: High School Physics; Physics Contextual Exercises; Teaching Pathway; Roegiers'

Situational Typology.
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