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ABSTRACT

This study developed and implemented the cellular automaton-based learning unit
as an instructional tool to enhance grade 10 students’ logical thinking. The study emphasized
cellular automata (CA) procedure that has the potential to provide logical thinking practices.
The developed game, Blockyland is based on the CA concept. It asked the students to evaluate
the provided information and all the available options before making a decision. The game has
interactive feedback towards individual’s performance.

The participants of the study are tenth graders in a Thai secondary school. The
results of a preliminary study indicate the feasibility of CA as a game-based learning tool. The
participants were satisfied learning with the game and wanted to learn with a CA-based game
in the digital version. A pilot study revealed the effectiveness of the learning unit in enhancing
participants’ logical thinking. The participants also had positive satisfaction towards the
developed game.

The implementation study examined the effectiveness of the learning unit. The
participants’ logical thinking was significantly enhanced after the implementation of the
learning unit. Moreover, the participants’ CA logical test scores were significantly higher after
the implementation. The enhancement of the CA logical test score was found no relationship
to prior logical thinking. In addition, there was no relationship between participants’ GPA and
their logical thinking or their CA logical test score. Hence, the learning unit provides logical
thinking practice through the CA concept and is suitable for participants regardless of their
prior logical thinking or GPA.
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