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The Influence of Learning Strategy and Working Memory Capacity on Fast Pattern-Recognition

Problems: Using Go Game as an Example

Ching-Chia Lin

Abstract

Experts are known to be better at fast pattern-recognition in problem solving and decision making than
the novices. This intuitive ability is the results of massive practice of a skill. However, the differences in
learning strategies that facilitate a beginner in establishing this ability have never been examined. This
thesis is using pattern recognition of Go game in a playbook as an example to investigate this issue. In
particular, whether problem-oriented strategies, such as self-explanation and prediction, are better than
repeated observation during a short-term practice in facilitating learning transfer of fast pattern-
recognition of Go was focused. Traditionally, when one practices of the Go game through a playbook,
learners examine each piece placed by two professional players step by step. They can 1) search for a
right piece on a playbook and repeat the move on the Go board (the observation strategy); 2) predict the
next steps before search for the answer (the prediction strategy); or 3) give an explanation for that moves
after prediction (self-explanation strategy). Prior studies have found that the last two problem-oriented
strategies can improve participants’ performance on analytic problems. However, whether learners using
these strategies can outperform those with repeated observation on fast pattern-recognition ability is still
unclear. In addition, since problem-oriented strategies are relatively cognitive-demanding than simply
observation, participants’ working memory spans were also measured to clarify whether cognitive
resources mediate the efficacy of strategy.

In experiment 1, 59 young grown-ups who had never learned how to play a 19x19 Go were randomly
assigned to three strategy groups in a relatively low-load computer-aided circumstance, in which a

computer program automatically showed each move of the game on the screen just by a click. Participants
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were taught to practice a playbook of Go for forty minutes with each of the assigned strategy. Before and
after playbook learning stage, they did a rapid go-pattern test. In that test, participants had to choose a
best move from five options for each items in the test within 8 seconds. Half of the items are from the
learned playbook (the memory items), and half from an unknown playbook (the transfer items). In
Experiment 2, 62 young grown-ups went through the same procedures and tasks in a high-load traditional
playbook practice circumstance, in which they had to search for each move from a printed playbook.

It was found that only self-explanation group showed significant transfer effect on Go pattern
recognition task and outperformed the observation group in computer-aided (low cognitive load)
situation. In addition, the transfer effect of prediction strategy depends on participants’ working memory
capacities. In traditional playbook circumstance (high cognitive load), all three groups showed significant
transfer effects regardless of learning strategies and working memory spans.

This research, for the first time, shows that using self-explanation strategy is beneficial for beginners’
learning of Go pattern-recognition, and its effect is robust regardless with learners’ mental capacities and
the cognitive load of learning circumstance. In addition, the results also revealed that participants with
relatively low mental capacities were more likely to be influenced by learning strategies and
circumstances on learning Go pattern recognition than those with high mental capacities. The results also
in line with Sweller’s cognitive load theory (2010) with a new perspective of individual differences in
cognitive ability.

Keyword: pattern recognition, self-explanation, problem-oriented strategy, working memory

capacity, game of Go, cognitive load
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F & fEende ) (worked example) PF 72 JF &7 & E e F ot o b huAvf FE R B
FrRELLF - BRARE - AR ERT - BRIRETT - FP g 2t irs @
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Lo R R R T 0 REOEFRDE S B AL PR o RROFHEEY SR
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Fof dE b o B ORIRATE T € (B o dok b ARRATE F B A > TR AT P AZRAT F O R
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AR AL ST o dek § B OTRE B R R B A ARG g e
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AT REFw RIEL 3 (PHAe(1*2)+1=2) 32 F FaEE N mE R DRAE2ETERT
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