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ABSTRACT

This pre-experimental research aimed to 1) compare students’ mathematical problem-solving
abilities before and after receiving the 5E inquiry-based learning combined with the Think-Talk-Write technique,
2) analyze the mathematical problem-solving abilities after receiving the developed learning management with
a criterion of 70%, 3) measure mathematics learning achievement before and after receiving the developed
learning management, and 4) study the mathematics learning achievement after receiving the developed learning
management with a criterion of 70%. The research sample consisted of 33 ninth-grade students from
Wiangjedeewittaya School, under the Secondary Educational Service Area Office of Lampang-Lamphun, during
the second semester of the 2024 academic year, selected through three-stage random sampling. The research
instruments were 1) 7 lesson plans on the system of linear equations with 2 variables, developed by the
researcher, each lasting 2 hours, totaling 14 hours, with consistency at the highest level (M = 4.8, SD = 0.21); 2)
a d-item subjective test to assess mathematical problem-solving abilities, with a difficulty index (p) between .50
- .55, a discrimination index (r) between .64 = .79, and a reliabilities coefficient using Cronbach's Alpha of .98;
and 3) a 30-item multiple-choice mathematics achievement test, with a difficulty index (p) between .41 - .66,
discrimination index (r) between .23 - .91, and a reliabilities coefficient using the Kuder and Richardson Method
(KR-20) of .76. The statistics used to analyze data were mean, standard deviation, dependent t-test, and one-
sample t-test.

The results revealed that 1) students’ mathematical problem-solving abilities after receiving the 5E
inquiry-based learning combined with the Think-Talk-Write technique, was significantly higher than before the
intervention, at the .01 level (M = 39.15, SD = 4.03, t32 = 31.78, p = .001); 2) the mathematical problem-solving
abilities after receiving the developed learning management had a mean score of 39.15 points (81.56%), which
was significantly higher than the specified criterion of 70%, at the .01 level (M = 39.15 from score 48, SD = 4.03,
t32 = 7.339, p = .001); 3) the mathematics learning achievement after receiving the developed learning
management was significantly higher than before the intervention, at the .01 level (M = 25.36, SD = 2.47, t32 =
34.92, p = .001); and 4) the mathematics learning achievement after receiving the developed learning
management had a mean score of 25.36 points (84.53 %), which was significantly higher than the 70% criterion,
at the .01 level (M = 25.36 from score 30, SD = 2.47, t32 = 10.14, p = .001).

The knowledge gained from this study is the use of 5E inquiry-based learning combined with the
Think-Talk-Write technique, consisting of 5 learning management steps: Step 1: Engagement - stimulating thinking
and talking; Step 2: Exploration - stimulating thinking, talking, and writing; Step 3: Explanation and drawing
conclusions - stimulating thinking, talking, and writing; Step 4: Elaboration - stimulating thinking, talking, and
writing; and Step 5: Evaluation - stimulating thinking and writing. These steps help promote and develop students'

mathematical problem-solving abilities and mathematics learning achievement more effectively.

Keywords: 5E Inquiry-Based Learning Think-Talk-Write Technique Mathematical Problem-

Solving Ability Mathematics Learning Achievement
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