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Abstract

Addressing the pain points of low efficiency, inconsistent question standards, lack of dynamic diffi-
culty calibration, and poor reusability of question bank resources in earthquake prevention and
disaster reduction knowledge competitions, this paper designs and implements an intelligent ques-
tion generation system for earthquake science popularization competitions based on a B/S archi-
tecture, relying on the Baotou Earthquake Information Service Platform. The system adopts a light-
weight PHP + MySQL technology stack, constructing a four-layer decoupled architecture of data,
logic, service, and presentation. It builds a standardized structured question bank containing fields
such as secondary knowledge point tags and difficulty coefficients, and establishes an intelligent
question generation engine with dual constraints of question type and difficulty. This engine ena-
bles automatic question selection, cross-question deduplication, and batch rapid question genera-
tion. A five-level adaptive difficulty calibration mechanism is established, and multiple rounds of
answer data are aggregated through a sliding window, dynamically updating the question difficulty
coefficient based on the accuracy rate. This paper constructs a lightweight intelligent question-gen-
erating closed-loop theoretical framework for local grassroots science popularization scenarios
with limited resources, proposes a simplified adaptive evaluation algorithm for small-scale science
popularization competitions, and establishes a multi-session dynamic iterative calibration scheme
for question difficulty based on a sliding window. This fills the research gap in existing science pop-
ularization question-generating systems, which lack alocalized adaptive difficulty adjustment mech-
anism. It provides a standardized intelligent question-generating solution for small-scale emergency
science popularization activities at the city and county levels that is low-cost, rapidly deployable,
and possesses long-term dynamic evaluation capabilities. The system is currently running well, is
lightweight and easy to deploy, and can be further expanded to adapt to various emergency science
popularization competitions, providing practical reference for smart disaster prevention digital
science popularization.
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Table 1. Statistics of core fields in system test questions
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Figure 1. Structure diagram of core fields in the test questions
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Figure 2. Knowledge point tag structure
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