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Abstracts

The purposes of the present study were 1) to explore the guideline of STEM problem-
based learning that could improve students’ critical thinking and problem-solving abilities and
2) to explore the development of critical thinking and problem-solving abilities of the students.
The methodology was classroom action research. The participants of the study were 13 ninth
grade students in an educational opportunity expansion school in Suphanburi province. The
study was conducted in the academic year of 2021. The research instruments utilized were
electricity and electronics lesson plans, critical thinking abilities test, critical thinking abilities
observation assessment, problem-solving abilities test, problem-solving abilities observation
assessment, teaching behavior observation form, and learning outcome reflection form. The
data analysis employed the statistics of percentage, mean and content analysis.

The results of this study indicated that 1) the teaching approaches which could enhance
students’ critical thinking and problem-solving abilities was STEM problem-based learning.
The teaching steps in the learning process were, firstly, the teacher provided students with
electricity and electronics problems. Secondly, students collaboratively solve the problems by
applying STEM model. Thirdly, the teacher explained problem-solving rules, encouraged
students to design a workpiece, then prepared a backup plan in case the first plan failed.
Fourthly, students tested the working process of the workpiece and quickly fixed detected
errors. Finally, students jointly assessed the workpiece and explained the knowledge which
were used to solve the problems. 2) 11 students were developed critical thinking abilities from
below average and average level to above average level. In addition, 8 students were developed
problem-solving abilities from below average and average level to above average level. Most
of the students had higher quality level in every cycle of the learning process.

Keywords: The Concept of STEM Education; The Ability to Think Critically; Problem
Solving Ability
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