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Cognitive Science Approach to Shogi Playing Processes (1)
—Some Results on Memory Experiments

TakESHI ITO,t HITOSHI MATSUBARAT and REIJER GRIMBERGENtTt

In the past, there have been numerous studies into the cognitive processes involved in hu-
man problem solving. From the start, games and game theory have played an important
role in the study of human problem solving behavior. The advantage of using games for the
study of cognitive behavior is that games provide a complex but well-defined problem in which
evaluation of results is relatively easy. In chess, one of the most well-known cognitive exper-
iments was the study by De Groot on memorizing positions. As a follow-up to De Groot’s
work, Chase and Simon introduced the theory of chunking to explain why expert game players
perform so well on memory tasks. Chunking is the process of dividing a chess position into
smaller parts that have meaning. Chase and Simon showed that stronger players have bigger
chunks of chess knowledge than weaker players. As a first step in our cognitive study of Shogi,
we repeated some experiments that were conducted in chess. We felt that repeating these
experiments was necessary as there are some important differences between chess and Shogi
from perceptual point of view (for example, shogi has a 9 X 9 board with all squares having
the same color, shogi pieces are two-dimensional and in shogi captured pieces remain part of
the game). Because of these differences, it could not be assumed that the results for chess
would carry over to shogi. In this paper we give the experimental results of memory tasks in
shogi, both with and without a time limit. Our results were similar to the ones obtained in
chess. As in chess, there is a correlation between playing strength and the performance on
the memory tasks. From this we can draw a similar conclusion for shogi as for chess: stronger
players have bigger chunks of shogi knowledge than weaker players.
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Fig.1 An example position of memorization experiment.
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Fig.2 Average memorization time. Fig.4 Average memorization time for each subject.
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Fig.3 Average memorization time for each problem.
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Fig.5 Eye tracking diagram of expert.

(a)IRIR DI (b)F B R DENHS

KECIRRHI60R, B4AERI7.740 | fHR1DRERES
06 OOOOOODOOOOOO
Fig.6 Eye tracking diagram of novice.

(a)IRIR DB (OFE R DB

NECIERERE18%) . HEER40.740 | 81 DREIES
07 0000000 DOOOO
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Reproduction process of novice for Problem 3.
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Fig.9 Reproduction process of club player for Problem 3.
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Fig.10 Reproduction process of expert for Problem 3.
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Fig. 13 Eye tracking diagram of novice with 3 seconds limit.
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