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The Development of Mathematics Learning Achievement on Mixed
Addition, Subtraction, Multiplication, And Division Word Problems Using
Polya’s Problem-Solving Process Combined with The Bar Model Technique
of Primary 3 Students at Vineyard Methodist School, San Sai District,
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Abstract

The purpose of this research was to explore the conditions of mathematics
instruction for Grade 3 students at Suan Ngoon Chiang Mai School, as well as to compare
their learning achievement on mixed addition, subtraction, multiplication, and division
word problems before and after receiving instruction based on Polya’s problem-solving
process combined with the Bar Model technique. The study also aimed to determine
whether students’ post-instruction achievement met the 80-percent criterion.

The sample consisted of 24 students from Grade 3/2 at Suan Ngoon Chiang Mai
School during the second semester of the 2025 academic year. The sample was selected
through simple random sampling, using the classroom as the sampling unit. The research
instruments included a structured interview form for primary mathematics teachers, which
showed appropriate content validity based on IOC analysis; a set of ten lesson plans
covering ten instructional periods, evaluated as highly suitable for Grade 3 learners with
an average score of 4.53; and a mathematics achievement test comprising 20 multiple-
choice items with a reliability coefficient of 0.70 and six subjective items with a reliability
coefficient of 0.99, totaling 80 points. Statistical analyses used in the study included the
mean, standard deviation, and the Wilcoxon Signed-Rank Test.

The findings of the study revealed that teachers emphasized the development of
computational thinking through the use of familiar, real-life situations. However, they also
noted challenges such as students’ limited analytical thinking skills and variations in prior
knowledge. Teachers expressed the view that instructional approaches encouraging
systematic thinking, together with diverse learning materials, would help students
understand abstract concepts more clearly. The results further showed that students’
post-instruction achievement significantly improved, with an average score of 67.63 points,
compared with 35.88 points before instruction, at the .05 level of significance. Moreover,
their post-instruction performance was significantly higher than the 80-percent criterion at
the .05 level.
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