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Abstract

To investigate how formative assessment unfolds in continuous instruction in high school physics
classrooms, this study selected seven open classes on “Ohm’s Law for a Complete Circuit”. This study
examined the progression of formative assessment in high school physics classrooms. Based on a four-
stage framework—eliciting, responding, recognizing, and using—along with its sub-activities, 761 as-
sessment events were coded and divided into 77 assessment episodes. Process mining was employed
to organize the complete pathways within each episode, and the assessment arrangements were com-
pared across three task types: data interpretation, hypothesis testing, and formula derivation. The
results showed that eliciting and responding together accounted for 77.27% of all events; Among re-
sponses with a subsequent event, 47.47% led to another elicitation and 31.99% to the use of evidence.
In 38 episodes (49.35%), elicitation or responding occurred again after evidence had been used. The
77 episodes formed 59 complete pathways, of which 47 appeared only once; these pathways included
use-after-answer, use-after-multiple-evidence-gathering, and re-gathering evidence after use. In the
three lesson cases, teachers’ follow-up questions targeted, respectively, the numerical relationships
among data, experimental conditions and designs, and the quantitative expression of energy relation-
ships. The study indicates that the continuation of classroom assessment varies with instructional
tasks and student responses; teachers can make student ideas explicit, probe the grounds for judg-
ments, and use already-obtained responses at appropriate junctures.
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Table 1. Number of lesson case materials and evaluation codes
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Table 2. Stages, activity types, and coding criteria of formative assessment
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Figure 1. Composition of formative assessment events across seven lessons
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Figure 2. Transitions between assessment stages in the seven lessons
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Figure 3. Five complete evaluation paths and their frequencies of occurrence
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Table 3. Assessment practices in three instructional episodes
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