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Application and Evaluation of a Test Item Similarity Calculation
Method Based on Questioned Knowledge in Japanese History

Abstract: We have proposed methods for retrieving similar items automatically in e-testing by calculating
their similarity and conducted experimental evaluations in the information field. Similarity data or similar
items can be applied to (1) automatically retrieving similar items, (2) automatically constructing item banks,
(3) visualization of structures between items, (4) adaptive testing, and (5) supporting item creation. Our
methods were based on a vector space model and were classified into two approaches. In one, each test item
was represented by a vector using extracted terms from these test items; in the other, each test item was
represented by a vector using topics probabilistically estimated by the co-occurrence relation between terms.
We focused on the knowledge questioned in test items, and identified the part where the knowledge occurred
(e.g., question, correct choice, wrong choice). Moreover, the method’s effectiveness was demonstrated. Here,
to evaluate the feasibility of applying our proposed methods to Japanese history, we targeted items about
Japanese history tested by “Classi” and conducted experiments on similar item retrieval. The results showed
accuracy improvements in recall, precision, and f-measure due to identifying the part. The experimental
results also showed greater accuracy improvements in Japanese history than in the information field.

Keywords: e-testing, item bank, similar test item, item similarity
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Table 1 Example of Similar Test Item Questioned about
“Yayoi pottery”.
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1. Mt
2. HiRd
3. BB
4. gRELE (EZ)
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2. EHAObDEEL NS,

3. BOTHObDEEKR VS, (EE)

4. BYERT-HO0D0EAMEWVS.
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Fig. 1 Procedure of automatically identifying

the part of targeted knowledge occurrence.
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Fig. 2 Procedure of calculating test item similarity

based on term.
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Fig. 3 Procedure of calculating test item similarity

based on topic.
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Table 2 Result of Classifying Test Items into Similar Item Groups.
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Table 4 Result of Classifying Test Items into Similar Item Groups In Previous Study.
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