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Abstract

The purposes of this research were 1) to develop and determine the efficiency of game-based learning
lesson plans according to the 80/80 efficiency criterion 2) to compare students’ mathematical concepts before
and after learning through game-based learning lesson plans 3) to compare students’ mathematical concepts
between those who learned through game-based learning and those who received conventional instruction; and
(4) to investigate students’ attitudes toward game-based learning after instruction. The sample consisted of 32
students from Matthayom Suksa 3/12 at Banhanchaemsaiwitthaya 3 School, selected through cluster sampling
with the classroom as the sampling unit. The control group comprised students from Matthayom Suksa 3/13 who
were taught using conventional learning management, while the experimental group consisted of students from
Matthayom Suksa 3/12 who were taught using game-based learning. The research instruments included four
conventional mathematics lesson plans on probability, four game-based learning lesson plans on probability, a
mathematical concept test, and an attitude toward mathematics questionnaire. Data were analyzed using mean,
standard deviation, dependent t-test, and independent t-test.

The results revealed that: (1) the efficiency of the game-based learning lesson plans on probability,
evaluated in terms of process efficiency and outcome efficiency (E1/E2), was 89.43/87.14, which exceeded the
established standard criterion of 80/80 (2) students’ mathematical concepts after learning through game-based
learning were significantly higher than before learning at the .05 level with a pretest mean of 9.23 (SD = 2.17) and
a posttest mean of 17.43 (SD = 1.43) (3) the mathematical conceptual understanding of students in the group
receiving game-based learning was significantly higher than that of students in the conventional instruction group
at the .05 level of significance. The control group had a mean score of 14.81 (S.D. = 2.442), while the experimental
group had a mean score of 17.31 (S.D. = 1.43) and (4) students’ attitudes toward mathematics after learning
through game-based learning on probability were at a high level (mean = 4.45, SD = 0.64).
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