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Scoring Method of List Response Questions Based on Dissimilarity of Answers
Hiroyuki OGATA*!, Minoru YAMASHITA **

ABSTRACT : This paper discusses on a scoring method of list response question of which response is a
list of elements, and the elements are completely ordered. List response questions include questions such as
sequencing and application-operation type. Few papers focus attention on efficient scoring method when
the correct answers are combinationally redundant, or on scoring method considering seriousness of
mistakes. This paper deals with these problems in the case that the dissimilarity criterion is used for scoring.
To realize an efficient scoring when plural correct answers exist, a method to construct a scoring operation
graph from the correct answers and the examinee's answer, and to reduce it to solve the minimal cost problem
1s proposed. A heuristic function to solve the mimimal cost problem using A* algorithm 1s also presented.
When considering the seriousness of mistakes, deciding the degrees of penalty is an important problem.

Here, we consider estimating the degrees from human scores, and decided them using regression model. A

cooking task is taken for an example to verify the validity of our method.
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Table Z Weights calcul ated for each ingredient

ingredient salad oil onion carrot meet potato egeplant water tomato roux
weight -0.08 0.27#% 0.13 0.30* 0.18* 0.12 0.08 0.14 0.03
s 0.35 0.07 0.11 0.09 0.08 0.12 0.11 0.11 0.08
*p<0.05
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Fig. 11 Comparison of the score by the human
rator and by the regression equation,
when using the data used to calculate

weights in experiment 1
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Fig.12 CGomparison ot the score by the human rator
and by the regression equation, when using
the reference data in experiment 1
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Fig. 13 GComparison ot the score by the human rator
and the disparity, when using the data
used to calculate weights in experiment 1
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Fig. 14 Gomparison of the score by the human

rator and the disparity, when using
the reference data in experiment 1
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Table 3 Weights obtained from experiment 2

A. initial state

B. add shiitake mushroom in the pot

C. add cucumber in the pot

D. pour shiitake soaking water and add salt in the pot
E. heat the pot for 5 minutes

F. add meat, and heat the pot until the meat is cooked

task add mushroom add cucumber pour soaking liquid boil add meat
weight 0.14 0.13 0.09 0.29* 0.19*
s.d. 0.16 0.17 0.13 0.05 0.03
*p<0.05
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Fig. 16 Comparison of the score by the human

rator and by the regression equation, when
using the data used to calculate weights in
experiment 2
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Fig. 15 Set of the alternatives for the “shiitake
mushroom and cucumber soup” and the
right-answer graph
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.17 Comparison of the score by the human
rator and by the regression equation, when
using the reference data in experiment 2
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