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Abstract

This study was a research and development study with the following objectives:
1) to develop a physics instruction model based on STEM education approach to enhance
physics learning achievement, critical thinking, and adversary quotient of upper secondary
students; and 2) to evaluate the developed instruction model.

The research process was divided into five phases. The first phase was the study of
the current conditions of physics learning achievement, physics ability, critical thinking ability,
adversary quotient of upper secondary students, and physics learning management based on
STEM education approach. The second phase was the development of the instruction model.
The third phase was the pilot study try-out of the developed instruction model. The fourth phase
was the experiment with the developed instruction model. The research sample for the
experiment consisted of 80 Mathayom Suksa IV students in two intact classrooms of Kra Buri
Wittaya School, obtained by cluster random sampling. Then, one classroom was randomly
assigned as the experimental group; the other classroom, the control group. The employed
research instruments were physics learning management plans, a physics learning achievement
test, a scale to assess critical thinking ability, and a scale to assess adversary quotient. The data
were analyzed by multivariate analysis of variance (MANOVA). Finally, the fifth phase was
the evaluation and improvement the developed instruction model.

The findings were as follows: 1) the developed instruction model comprised 4
components: (1) the rationale; (2) the objectives; (3) the learning management process which
comprised 2 steps: (3.1) the step of creating problematic situations, and (3.2) the step of
instruction which consisted of 6 steps: identifying the problem, investigation of the problem,
formulation of hypotheses, decision making to select the hypothesis, producing the product, and
evaluation of the product; and (4) the evaluation of the instruction model; and 2) regarding
evaluation results of the developed instruction model, it was found that (1) the post-experiment
physics learning achievement of the experimental group students was significantly higher than
their pre-experiment counterpart achievement and significantly higher than the counterpart
achievement of the control group students at the .05 level of statistical significance;
(2) the post-experiment critical thinking ability of the experimental group students was
significantly higher than their pre-experiment counterpart ability and significantly higher than
the counterpart ability of the control group students at the .05 level of statistical significance;
and (3) the post-experiment adversary quotient of the experimental group students was
significantly higher than their pre-experiment counterpart quotient and significantly higher than
the counterpart quotient of the control group students at the .05 level of statistical significance.

Keywords: Instruction model, STEM education, Physics, Critical thinking, Adversary quotient
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