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Abstract

The objectives of this research were to 1) compare mathematical problem-solving ability
before and after learning, 2) compare mathematical problem-solving ability against a 60% criterion
of the total score, and 3) study the retention of mathematical problem-solving ability on the topic
of Applied Derivative Problems using Rigorous Mathematical Thinking combined with mathematical
modeling. The sample group in this research comprised 24 students enrolled in the Higher
Vocational Certificate Program at Uthai Thani Technical College, selected using cluster random
sampling. The research instruments included 4 lesson plans (with a high appropriateness level
of Mean = 4.33, S.D. = 0.49) and a test with content validity between 0.67-1.00, a difficulty level
between 0.50-0.80, a discrimination power between 0.38-0.63, and a reliability of 0.87. The
statistics used for data analysis were mean, standard deviation, paired-samples t-test,
one-sample t-test, and repeated measures ANOVA. The research findings revealed that the
students’ post-test mathematical problem-solving scores (Mean = 22.00, S.D. = 6.30) were
significantly higher than their pre-test scores (Mean = 2.13, S.D. = 1.42) at the .05 significance
level. The post-test scores were also significantly higher than the 60% criterion at the .05
significance level. Furthermore, the students demonstrated retention of their mathematical
problem-solving ability (Mean = 23.67, S.D. = 7.49), as these scores were significantly different
from the pre-test scores but not significantly different from the post-test scores at the .05
significance level.

Keywords: Mathematical Problem-Solving Ability, Rigorous Mathematical Thinking Combined
with Mathematical Modeling, Retention
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