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Abstract

The purposes of this action research were: 1) to develop mathematics
instructional activities using problem-based learning supplemented with the
KWDL technique for Mathayomsuksa 2 students; 2) to examine students
mathematical problem-solving ability after instruction in comparison with a
predetermined criterion; and 3) to compare students mathematics learning
achievement before and after the implementation of the instructional activities.
The target group of 15 Mathayomsuksa 2 students under the Office of Udon Thani
Primary Educational Service Area 1. The research was implemented over three
action research cycles. The experimental instruments consisted of nine lesson
plans, each designed for two hours of instruction. Reflection instruments
included behavioral observation forms, end -of-cycle tests, and student
interviews. The evaluation instruments included a mathematical problem-solving
ability test with five items (difficulty index = 0.70-0.79, discrimination index
= 0.40-0.68) and a mathematics learning achievement test with 30 items
(difficulty index = 0.40-0.67, discrimination index = 0.38-0.88). Data were
analyzed using statistical methods including percentage, mean, content validity
index, discrimination index, difficulty index, and reliability.

The findings revealed that: 1) the problem-based learning activities
supplemented with KWDL consisted of six steps: (1) problem identification, (2)
problem understanding (integrating K and W), (3) investigation (integrating D), (4)
knowledge synthesis (integrating L), (5) conclusion and evaluation of solutions,
and (6) presentation and evaluation; 2) students’ mathematical problem-solving

ability after learning was higher than the 75 percent criterion, with a mean score
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of 56.07 (93.45%); and 3) students’ mathematics learning achievement after
learning was higher than before learning, with a pretest mean score of 17.27

(57.57%) and a posttest mean score of 25.87 (86.23%).

Keywords: Problem-Based learning with KWDL, Mathematical Problem-Solving
ability, Action Research.
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