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Abstract In evaluations using the computer-based testing (CBT) system, student examination behavior
can be classified by deriving information that could not be observable in paper-based tests. This study
focused on 40 fifth-grade students at D Medical College, conducting a final examination for one subject
using CBT. Examination behaviors were categorized by defining response time (RT) for each question
and total response time (TRT) for the entire examination. These were presented as percentiles along with
student grades, resulting in two-dimensional data. Examination behaviors were classified into 4 groups
by using K-means clustering and artificial neural networks: high-grade/short TRT (Group 1),
high-grade/long TRT (Group 2), low-grade/long TRT (Group 3), and low-grade/short TRT (Group 4).
Group 1 students were anticipated to be excellent, while Group 2 exhibited desirable examination
behavior. Group 3 was evaluated as needing improvement in learning abilities and strategies. Group 4
showed a quick response but struggled to meet the knowledge and learning objectives of the
examination, suggesting a requirement for supplementary learning and guidance on a careful test
approach. These findings demonstrate that by incorporating RT measurements into CBT and combining
them with grades, student examination behaviors can be classified, offering the potential for
personalized learning guidance and counseling.
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Fig. 1. Student examination behavior type classification
results applied to subject A test results using
the proposed K-means clustering based
classification. (a) Input data, (b) an initial
classification into 4 groups by K-means
clustering (classification results vary depending on
the initial input value), (c) distribution of all
centroids of classification groups according to
every K-means clustering iterations, (d) K-means
clustering classification results for the centroid
points, (e) artificial neural network structure
to learn the centroid point classification
results, and (f) final classification result using
the learned artificial neural network.
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