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Abstract

To address insufficient professional contexts and the disconnection between knowledge applica-
tion and maritime practice in “Probability Theory and Mathematical Statistics”, this study develops
a maritime-scenario-driven inquiry-oriented teaching model informed by situated learning, prob-
lem-based learning, and case-based learning. Within a 48-hour course, mathematics and navigation
instructors jointly design tasks on route-deviation estimation, equipment-failure-time analysis, ship-
collision cause assessment, and collision-avoidance training evaluation. Students proceed through
scenario analysis, problem formulation, method selection, assumption checking, and risk-judgment
communication. The teaching practice involved an experimental group of three intact classes (n = 109)
and a control group of three intact classes (n = 120). Both groups were taught by the same instructor
and followed the same syllabus, textbook, schedule, and assessment requirements, whereas the con-
trol group mainly received concept explanation, worked examples, and exercise practice. The exper-
imental group achieved higher scores in overall course performance, professional-context under-
standing, application of probability and statistical methods, assumption checking, and risk-judgment
communication. Task sheets, classroom records, and teaching reflections further indicated that con-
trolling case complexity, understanding professional terminology, and defining the evidential bound-
aries of statistical conclusions were major implementation challenges. The model provides an op-
erational approach to connecting foundational probability and statistics with navigation-related
learning contexts.
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Table 1. A maritime-context-driven inquiry-based teaching process for probability and mathematical statistics
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Table 2. Parameters for the classroom case on assessing causes of a ship collision
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Table 3. Alignment between navigation tasks and topics in “Probability Theory and Mathematical Statistics”
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Table 4. Rubric for contextualized competency indicators
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